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Introduction

This paper reports the findings from a randomised trial 
investigating the effect of teacher-designed play-based 
learning experiences on four-year-old preschool children’s 
knowledge connections about wellbeing and sustainability. 
It considers the effect of children’s knowledge connections 
about wellbeing and sustainability on parent-reported 
intake of children’s healthy and unhealthy foods.  
The rationale for the study is informed by current 
thinking regarding young children’s participation in digital  
life-worlds. Digital life-worlds involve children in the 
active use of digital technologies for the consumption 
and production of digital media content, such as movies, 
television programs and online video-sharing (Lauricella, 
Blackwell & Wartella, 2017; Troseth, Russo & Strouse, 
2016). In turn, digital media promotes young children’s 
engagement with popular culture and associated popular 
culture characters (Marsh, 2005). Within this engagement, 
research suggests that young children experience high 
levels of advertising and cross-marketing promotion for 
popular culture-inspired toys, artefacts, clothing, accessories 

and food-products that are interconnected with globalised 
forms of consumption (Harris & Kalnova, 2018). 

While children’s digital life-worlds may be framed as 
a ‘fund of knowledge’ from which they draw cultural 
resources and participate in acts of shared cultural 
meaning-making (Hedges, 2011; Karabon, 2017), they 
also suggest implications for children’s health, wellbeing 
and their sustainable participation in society. In this 
study, we consider children’s digital life-worlds as a 
simultaneous site for knowledge funds, and a provocation 
for new knowledge connections about the relationship 
between healthy eating (e.g. wellbeing) and sustainability  
(e.g. environmental education). For instance, if children are 
interested in a character from a new movie, and the movie 
is promoted by a large multinational food chain using toy 
incentives, teachers can foster knowledge connections 
for children regarding the health value of the promoted 
food alongside the environmental consequences of the 
packaging and resources used to contain and sell the food 
with the incentive. 
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Both wellbeing and sustainability are evidenced as Learning 
Outcomes in the Early Years Learning Framework (EYLF) 
(DEEWR, 2009). Sustainability also features in the National 
Quality Standard (ACECQA, 2017). However, research 
attending to the integration of wellbeing and sustainability 
knowledge connections by children is relatively limited. Typically, 
research on issues that impact the health and wellbeing of 
children, like overweight and obesity, are addressed by top-
down intervention programs (Neumark-Sztainer, Story, Hannan 
& Rex, 2003). Sustainability education research is more  
ground-up in emphasis, focusing on what early childhood 
teachers understand about sustainability (Davis & Elliott, 2014) 
and the learning and teaching of sustainability in early childhood 
(Elliott & Young, 2016). Differences in approach—top-down 
for wellbeing and ground-up for environmental education—
suggest a dichotomy in children’s learning about wellbeing and 
sustainability that is misaligned with what children experience 
as participants in their digital life-worlds. 

Wellbeing and sustainability

Wellbeing is a contested construct in early childhood 
education, with some perspectives suggesting wellbeing 
refers to children’s physical, emotional and mental health 
(Statham & Chase, 2010). Others argue that wellbeing may be 
viewed both objectively (an overall picture of how children are 
developing at a local, state or national level) and subjectively 
(how a child feels in a certain situation or life circumstance) 
(Lewis & Rees, 2018, p. 67; Stebletsova & Scanlan, 2018). 
In this paper, we use an objective stance on wellbeing as 
children’s physical health, focusing on overweight and 
obesity prevention. This is due to research suggesting that 
children’s engagement in digital life-worlds can promote 
over-consumption of unhealthy food and drink products, 
and sedentary lifestyles can lead to an increase in childhood 
overweight and obesity (Boyland & Halford, 2013). 

Overweight and obesity are known health concerns for young 
children in post-industrialised and industrialised communities. 
In 2016, 41 million children aged under five years were 
found to be overweight or obese globally (WHO, 2018). In 
Australia, our most recent data indicates that 20 per cent 
of children aged two to four years are overweight or obese  
(ABS, 2015). The causes are multifaceted and complex, 
including increased access to nutrient-poor and energy-dense 
foods; high-level consumption of sugary drinks; advertising of 
food products and sugary drinks to children; cross-promotion 
of junk foods via toy incentives and other merchandise; 
decreased access to fruit and vegetables, and reduced levels 
of physical activity (Wen, Rissel & He, 2015). Overweight and 
obesity have a physical and social-emotional health impact 
on young children, including increased risk of bone fractures, 
early issues with cardiovascular health, insulin resistance, 
breathing difficulties and lower-quality peer relationships 
leading to poor self-image (Dietz, 1998). 

Mitigating overweight and obesity in early childhood requires 
systemic, personal-level intervention and change. Systemic 

attention ensures that children and families have physical 
activity opportunities available locally, such as easily accessible 
playgrounds, being within walking distance to services, and 
having equitable access to organised sports. Readily available 
healthy food options are also important (WHO, 2016a).  
At the individual level, children and families are encouraged 
to reduce sugary drinks and energy-dense foods, increase 
fresh foods and water consumption, and participate in 
regular physical activity. However, individual-level efforts are 
complicated by the systemic intersection with digital media 
and targeted online methods of advertising, such as promotion 
by vloggers, advertising placement optimisation and emotion 
analysis (WHO, 2016b). Digital media exposes young children 
to advertisements of unhealthy food and drink products, 
and consequently initiates or increases the desire for their 
consumption (Boyland et al., 2016). 

Sustainability is also a widely discussed construct in 
early childhood education. In a recent review of research, 
Hedefalk, Almqvist and Östman (2015) identified two main 
perspectives in early childhood sustainability, including 
education ‘about, in and for’ the environment, and education 
for sustainable development. Environmental education 
focuses on developing children’s knowledge by being 
actively engaged with the environment through outdoor 
activities. Education for sustainable development invites 
children, families and educators to consider the values they 
hold in terms of life in a sustainable society (Borg, Winberg 
& Vinterek, 2017). Sustainable society includes consideration 
of the environment, economic needs of people and fair 
use of resources now and in the future (UNESCO, 2017).  
More recently, the Anthropocene concept has gained traction in 
early childhood (Taylor & Pacini-Ketchabaw, 2015), suggesting 
that humans are operating within a time-period that places 
people at the centre of all decision-making. The human focus 
displaces the capacity of people to view the environment and 
non-human beings in a relationship with each other. Taylor 
(2013) suggests a common-worlds view, in which children 
understand themselves as one part of a complex world, rather 
than being a ‘subject’ who studies the world as an ‘object’. 

While research in early childhood sustainability takes multiple 
perspectives, limited evidence exists about sustainability 
teaching on children’s knowledge outcomes. Research in 
the area is typically small-scale and focused on qualitative 
investigations detailing the pedagogical provision of 
sustainability in early childhood. To date, little attention has 
been paid to children’s knowledge connections between 
wellbeing and sustainability, particularly in terms of children’s 
digital life-worlds. 

Theoretical framework: Funds of knowledge

Funds of knowledge is derived from the work of  
Vélez-Ibáñez and Greenberg (1992), who studied the forms 
of knowledge exchanged between Mexican-American 
families (e.g. cooking and child care) that enable social 
participation. Moll, Amanti, Neff and Gonzalez (1992) 
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then articulated the concept of funds of knowledge—
including the skills, information and capabilities children 
develop in their home and communities—as a foundation 
for school learning. The funds of knowledge concept 
relates to the idea that children develop according to the 
cultural expertise and expectations of their communities. 
Children’s environments comprise the available cultural 
resources and materials used, designed and shaped by 
people over time. Within children’s digital life-worlds, funds 
of knowledge recognise that digital media and popular 
culture provide young children with a material source and 
artefacts for social communication because they comprise 
how globalised societies operate (Hedges, 2011). Yet, as 
we have detailed earlier in this paper, digital life-worlds 
can present situations in which children’s wellbeing and 
the sustainability of the planet can be challenged. Funds 
of knowledge provide a starting point for engagement, 
by recognising that children’s participation in digital  
life-worlds means they can hold culturally situated 
experiences of digital media and popular culture that are 
of genuine interest and value to children and their families. 

Methodology

This project was conducted as a randomised trial with  
25 early childhood teachers and 300 children–parent 
dyads (305 were recruited, however five children declined 
participation). This paper followed the Consolidated 
Standards of Reporting Trials (CONSORT) checklist 
for reporting of randomised trials (Schulz, Altman & 
Moher, 2010). 

Aims

The primary aim was to establish the effect of  
teacher-designed play-based learning experiences on  
four-year-old preschool children’s knowledge connections 
about wellbeing and sustainability. The secondary aim was 
to evaluate the effect of play-based learning experiences on 
children’s eating habits as reported by parents/caregivers. 
A tertiary aim was to explore changes in children’s physical 
activity as a dimension of wellbeing. There were two 
hypotheses that: 

 ¡ intervention group children would exhibit increased 
knowledge connections about wellbeing and 
sustainability immediately after and sustained three 
months post intervention 

 ¡ intervention group children would exhibit increased 
fruit and vegetable intake and decreased intake of 
highly packaged, nutrient-poor food products. 

Participants

Fourteen teachers in the intervention group and 11 teachers 
in the waitlist control group participated. The intervention 
group was comprised of 168 children–parent dyads, with 
132 dyads in the waitlist control group. All participants 

were recruited from sessional kindergartens within the 
purview of our partner organisation: Early Childhood 
Management Services (ECMS). Early childhood teachers 
were degree qualified (Bachelor of Education). All eligible 
parents of children were personally invited to participate 
by the researchers at the kindergarten service. Parents 
initiated their child’s participation. Funding limitations 
necessitated an English language requirement for parent 
participation, as translation of survey items was beyond 
the scope of the budget. 

Ethics

The project was conducted with full ethical approval from 
the Human Research Ethic Committees of participating 
researchers’ universities. The project was approved 
by the Victorian Department of Education and Training. 
Teachers and parents were provided with full explanation 
and consent documentation. Parents explained the project 
to their children, and children were invited to complete 
assent documentation. Children’s participation was verbally  
re-confirmed at each timepoint. Children who declined 
participation initiated the withdrawal of the child–parent 
dyad from the overall data set. 

Randomisation

All eligible kindergartens within the selected local 
government areas (LGAs) were invited to participate. 
LGAs were the unit of randomisation. Those with either  
low or high Socio-Economic Indexes for Areas (SEIFA) 
(ABS, 2013) scores were randomly selected to achieve 
equal representation. An uninvolved researcher completed 
random permutations of one for intervention and two for 
waitlist control using a computer algorithm. Assignment of 
one kindergarten to a group forced the closest agreeable 
centre into the opposite group. Two socioeconomically 
diverse regions of Melbourne were involved: western and 
southern. While the group allocation could not be concealed 
from the early childhood teachers, it was concealed from 
the parents and data collection researchers. 

Intervention

Two professional learning sessions were held with 
teachers. All intervention group and waitlist control 
teachers attended professional learning session one. 
Professional learning session two was attended only by 
intervention group teachers. Both sessions were hosted 
at an ECMS kindergarten. Waitlist control teachers 
participated in professional learning session two, after data 
collection was complete. Professional learning sessions 
were conducted by the first and second authors. 

Professional learning session one fully explained 
the project to participating teachers. Teachers then 
considered a case study detailing a preschool-aged child’s 
interest in digital media and popular culture characters  
(e.g. Skouteris, Rutherford, Edwards & Cutter-Mackenzie, 2013).  
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The teachers workshopped the case study to identify 
aspects of the child’s interest in terms of wellbeing 
and sustainability. The teachers were orientated to the 
concept of funds of knowledge. They reflected on how the 
child’s knowledge of popular culture could be integrated 
into play-based learning opportunities for the child. 
Waitlist control teachers then departed the session. The 
remaining intervention group teachers brainstormed a series 
of play-based learning experiences connecting wellbeing and 
sustainability knowledge to the case study child’s interests. 
Teachers were supported with professional learning materials 
previously tested for feasibility (Morris et al., 2016), namely a 
Pedagogical Communication Strategy and details of different 
play types (e.g. open-ended, modelled and purposefully 
framed play) used to build children’s knowledge about 
wellbeing and sustainability. The Pedagogical Communication 
Strategy provided sample content knowledge about wellbeing 
(e.g. everyday foods and sometimes foods) and sustainability 
(e.g. recycling); information about young children’s 
interactions with digital media and popular culture (Lauricella 
et al., 2017; Troseth et al., 2016); and links to wellbeing and 
sustainability identified in the EYLF Learning Outcomes 
(DEEWR, 2009). Prior to professional learning session two, 
teachers were asked to identify the popular culture and digital 
media interests of children in their classrooms, and prepare 
a series of play-based learning experiences about wellbeing 
and sustainability.

Professional learning session two opened with a seminar 
presented by the second author. The seminar detailed content 
knowledge about wellbeing and sustainability appropriate for 
young children, including types and importance of physical 
activity (running, jumping, dancing); healthy eating (food 
charts); healthy lifestyles (avoiding sugar and sugary drinks); 
understanding natural environments (backyard mini-beasts, 
growing vegetables); and the relationship between natural 
and constructed environments (reduce, recycle, re-use).  
The seminar identified the core concepts underpinning 
the three play types—open-ended play, modelled play and 
purposefully framed play—using Vygotsky’s (1978, 1987, 2004) 
thinking regarding imagination and play, the zone of proximal 
development, and mature concepts (Vygotsky, 1987). 

Following the seminar, teachers participated in a discussion 
facilitated by the second author, and workshopped their 
series of play-based learning experiences. Teachers were 
provided with a visual-arts diary to record their planned  
play-based learning experiences and observation/
assessment of the implemented experiences using their 
normal methods (e.g. Learning Stories). Teachers were also 
provided a book detailing the use of the three play-types in 
the provision of early childhood environmental education 
(Cutter-Mackenzie, Edwards, Moore & Boyd, 2014). 

Teachers implemented their planned play-based learning 
experiences over a period of eight weeks. During this 
period, teachers had access to a purpose-designed website 
containing copies of all project materials, such as the 
Pedagogical Communication Strategy, example play-based 
learning experiences (Table 1), and email and phone contact 
details of researchers. During the intervention delivery 
period, teachers followed an implementation protocol of: 

 ¡ providing the experiences when children were most 
cognitively alert (at the start of sessions) 

 ¡ using a combination of the play types 

 ¡ implementing play experiences at least twice  
per week 

 ¡ using a range of real  l i fe-world resources  
where possible.

Data collection

Data col lect ion for a l l  outcomes occurred at  
three timepoints: 

 ¡ Baseline (Timepoint 1: March and April 2015, 2016). 

 ¡ Immed ia te  pos t  (Timepo in t  2 :  Ju l y  and  
August 2015, 2016). 

 ¡ Three months post intervention (Timepoint 3: 
November and December 2015, 2016). 

Table 1. Sample play-based learning experiences by teachers

Example Wellbeing and 
sustainability

Play types
Open-ended Modelled Purposeful

1 Selecting natural food over 
packaged food products

Play corner fruit 
and vegetable stall Making a food rainbow collage

Collecting food packing 
from lunchboxes for  
one week

2 Growing natural foods Digging in  
the dirt pit Looking at pumpkin seeds Co-planting a  

vegetable garden

3 Healthy drinks and  
re-usable containers

Play corner  
drink shop 

Discussing water and sugared 
drinks; containers and re-
useable cups; preference for 
popular culture labelled drinks

Co-viewing ‘Elmo 
World’ DVD; 
healthy food, drinks 
and exercise
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Measures

Healthy Eating and Sustainability (HES) assessment

The primary outcome was assessed using the Healthy Eating 
and Sustainability (HES) assessment (previously published 
as Healthy eating And Sustainability [HAS] [Skouteris et al., 
2017]). It is comprised of three tasks: sorting; practising 
knowledge connections; and demonstrating healthy eating 
and sustainability connections. The HES assessment was 
trialled and completed by a small sample of preschool-aged 
children external to the main study. Children in the main 
study completed the HES assessment at a table within the 
kindergarten classroom in view of the teacher. Task 1 and 
Task 3 used eight images of objects and/or activities associated 
with healthy eating, physical activity and sustainability.  
The images included:

 ¡ decomposing fruits and vegetables

 ¡ a Peppa Pig ice-cream packet

 ¡ a bunch of carrots

 ¡ children running

 ¡ an empty McDonald’s French fries box

 ¡ a droplet of water

 ¡ children watching a McDonald’s advertisement 
on television

 ¡ domestic rubbish bins.

Task 2 used a separate set of three images. These included:

 ¡ a cup

 ¡ a clock

 ¡ three bottles of milk.

For Task 1, two placemats showing a large green circle and 
a large red circle were placed in front of the children. It was 
explained to them that the green circle meant ‘Go, do or eat 
that’, and the red circle meant ‘Stop, don’t do or eat that’. 
Children were then given each of the eight pictures in random 
order and were invited to consider placing them on either the 
green or red circle. To reduce time burden of the assessment, 
children were not invited to share their reasoning for placing 
pictures on the red or green circles.

For Task 2, children were invited to indicate which of the three 
images they believed belonged together. A ‘correct’ response 
was recorded as pairing the cup and bottles of milk.  
The purpose of this task was to establish children’s capacity 
for knowledge connections in Task 3. Only 1 per cent  
(n = 3) of the children did not record a ‘correct’ response 
at all three timepoints.

For Task 3, the eight images were randomly placed in front 
of the children. They were invited to group any pictures 
they understood to belong together. The researcher 
then invited the children to explain their selections.  
After the explanation, the images were returned to the table. 

Children were again asked if there were pictures they 
understood to belong together and to explain these.  
This process continued until the children indicated that 
there were no further pairings to create. Each grouping 
of images was used to indicate children’s knowledge 
connections between wellbeing and sustainability. 

Eating and Physical Activity Questionnaire

The secondary outcome was evaluated using the Eating 
and Physical Activity Questionnaire (EPAQ) (Bennett,  
Silva-Sanigorski, Nichols, Bell & Swinburn, 2009),  
a validated measure used with parents (participation burden: 
five minutes for completion) to report on their children’s: 

 ¡ sedentary (including total screen time per day) and 
physical activity frequency

 ¡ beverage consumption, including water, sugary drinks 
and flavoured milk—measured in serves

 ¡ consumption of nutrient-poor (e.g. packaged snacks, 
confectionary) and nutrient-rich foods (fruits and 
vegetables)—measured in serves.

Parents completed the questionnaire at each of the three 
timepoints concurrent with their child’s participation 
in the HES, ensuring that data for child–parent dyads 
was relative to children’s knowledge connections and  
home-based physical activity, beverage and food consumption. 
Two composite scores were generated by combining: 

 ¡ fruit and vegetable serves, to create a total ‘healthy 
food’ serving 

 ¡ packaged snacks, confectionary and cakes, for a total 
‘unhealthy food’ serving. 

Tertiary outcome

The ‘sedentary and physical activity’ component of the 
EPAQ was used to explore changes in children’s physical 
activity as a dimension of wellbeing.

Demographics

Demographic data for child–parent dyads was obtained at 
Baseline to describe the population and identify potential 
confounders. Parental demographic data included age, 
height and weight, education, country of birth and combined 
level of income. Objective measures of children’s height 
and weight were collected prior to the HES assessment. 
Children’s shoes, hats and bulky jackets were removed. 
Height was measured using a stadiometer (handy height 
scale, model PE087) and standardised digital scales were 
used to measure weight (Charder, model MS-3200). 

Sample size calculation and statistical analyses

Sample size calculations were based on work regarding 
physical activity and nutrition with Australian children aged 
two to four years (Mathews et al., 2009). The sample was 
powered for the secondary outcome; specifically the parent 
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report on children’s eating habits, as it required the largest 
sample to detect a change over time, compared to children’s 
knowledge connections about wellbeing and sustainability. 
As no quantitative dietary recommendations for children 
aged birth to four years existed at the time of development, a  
25 per cent increase in vegetable and fruit consumption was 
adopted as the minimum target for reported change (Campbell, 
Hesketh, Crawford, Salmon, Ball & McCallum, 2008). One 
hundred child–parent dyads were required to detect a 25 per 
cent difference in vegetable and fruit consumption between 
the intervention group and waitlist control group (significance at 
alpha = 0.05, with a power of 0.8). Accounting for 20 per cent 
attrition, a final sample of 250 child–parent dyads were required 
(125 child–parent dyads in each group). This was achieved with 
168 intervention group child–parent dyads and 132 waitlist 
control child–parent dyads. 

Changes in knowledge connections and parent reports 
of children’s physical and sedentary activity frequency, 
and food and beverage servings were determined through 
repeated measures Analysis of Variance (ANOVA). Statistical 
significance was determined by p-values less than 0.05. 
Multiple imputation of the EPAQ data was used to address 
missing values. Children’s Body Mass Index (BMI) was 
calculated for exploratory purposes only because the 
brief window of measurement was unlikely to present 
significant changes, and was open to variation according 
to children’s natural growth patterns. The LMSgrowth 
software package was used in these BMI calculations 

(Pan & Cole, 2012). All statistical analyses were completed 
using IBM SPSS version 24 (IBM Corp., 2016). 

Qualitative analyses

Visual art diaries and focus group interviews were inductively 
analysed to identify integrated points of knowledge in  
play-based learning experiences by teachers (Edwards et al., 
2016), and to establish limitations and benefits of project 
participation for teachers and for children’s learning.  
These qualitative data and analyses will be described in a 
future publication.

Results

Demographic characteristics of the 241 parents, 
who returned the Baseline survey, are presented in 
Table 2. ANOVA calculations found only one significant 
demographic characteristic difference between the means 
of fathers’ height in each group (F[1,233] 9.546, p = 0.002).  
The combined incidence of overweight and obesity was high 
for parents across groups (near 50 per cent of mothers and over  
50 per cent of fathers). No significant differences were 
seen between age, gender, country of birth or BMI in the 
intervention group and waitlist control group. Around 18.6 per 
cent of the intervention group and 28.2 per cent of the waitlist 
control children were at risk of overweight. While 8.4 per cent 
of the intervention group and 10 per cent of the waitlist control 
children were already at overweight or obese. 

Table 2. Demographic characteristics

Mother  
Intervention

Mother  
Waitlist

Father  
Intervention

Father  
Waitlist

Child  
Intervention

Child 
Waitlist

Age: Mean (SD) 35.15 (4.92) 35.32 (4.93) 38.32 (5.69) 37.29 (5.31) 4.76 (0.36) 4.68 (0.37)
Country of Birth: Australia (%) 72.4 70.3 74.8 61.8 90.6 94.6
Country of Birth: Other (%) 27.6 29.7 24.4 36.4 9.4 5.4
Height: Centimetres Mean (SD) 162.57 (13.01) 163.00 (9.23) 161.18 (35.07) 173.35 (22.83) 108.37 (4.88) 108.57 (5.11)
Weight: Kilograms Mean (SD) 70.47 (17.61) 68.49 (14.0) 84.82 (14.06) 87.55 (15.18) 19.12 (2.88) 19.38 (2.96)
*BMI: Thin and normal weight (%) 52.1 56.3 31.6 22.3 73.1 61.8
BMI: At risk for overweight (%) - - - - 18.6 28.2
BMI: Overweight (%) 24.8 27.2 50.0 51.5 4.8 6.9
BMI: Obese (%) 23.1 16.5 18.4 26.2 3.6 3.1
Education (%) - - - -
High-school only 29.5 33.7 35.5 40.6
Vocation/Technical 13.1 5.8 21.5 20.8
All university 49.2 51.9 37.2 34.6
Other 8.2 8.7 5.8 4.0
Combined family income (%) Intervention Waitlist
Low (%): < $25,000–$65,000 28.1 27.4
Medium (%): $65001– $105,000 31.4 29.2
High (%): $105,001– $145,000+ 40.5 43.4

*BMI (Body Mass Index) for parents using the International Obesity Task Force cut-offs; BMI for children using WHO reference 
developed by Onis and colleagues (2007)
SD: Standard deviation
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Primary outcome: HES assessment

All scores from Task 1 were marked against a rubric of 
predetermined correct answers, which reflect the wellbeing 
or sustainability constructs (scores ranged from 0–8).  
All correct answers were summed to produce a total score 
for each child. The ANOVA of mean total scores per group 
showed no significant difference between the placement 
of images by children between groups at any timepoint. 

For Task 2, chi-square analyses were conducted, and no 
significant differences were found between groups that 
correctly put the cup and milk pictures together. 

For Task 3, two determinations were made: 

 ¡ Did the child’s grouping of images indicate a knowledge 
connection between wellbeing and sustainability? 

 ¡ Did the child’s explanation for the paired images justify 
the connection? 

Three authors (1, 2 and 6) individually and then collectively 
determined if the groupings met the two determinants. 
Ten common connections by children were identified 
with ‘typical’ explanations from children (see Table 3).  
Each grouping was counted as one knowledge connection.

Groupings 7, 8, 9 and 10 were combined as they referenced 
similar knowledge connections. An ‘Other’ category was 
established for instances where children had placed three 
or more images together. 

At Timepoints 1 and 2, ANOVAs found no significant 
differences for mean knowledge connections between 
the intervention and waitlist control groups. However, 
by Timepoint 3 (three months after intervention) the 
intervention group produced four knowledge connections 
significantly more than the waitlist control group: 

 ¡ An empty McDonald’s French fries box; and Children 
watching a McDonald’s advertisement (F[1,298] 
10.33, p = 0.001). 

 ¡ Decomposing fruit and vegetables; and Droplet of 
water/Bunch of carrots (F[1,298] 6.221, p = 0.013). 

 ¡ Decomposing fruits and vegetables; and Domestic 
rubbish bins/Bunch of carrots (F[1,298] 7.333, p = 0.007). 

 ¡ Other (F[1,298] 5.693, p = 0.018).

The intervention group made three groupings significantly 
more than the waitlist control group at all timepoints: 

 ¡ McDonald’s French fries box; and Children watching 
a McDonald’s advertisement (Wilks’ Lambda = 0.926, 
F[2,166] 6.638, p = 0.002). 

 ¡ Children running; and Droplet of water (Wilks’  
Lambda = 0.900, F[2,166] 9.181, p = 0.0001). 

 ¡ Decomposing fruit and vegetables; and Bunch of 
carrots/Droplet of water (Wilks’ Lambda = 0.943, 
F[2,166] 5.008, p = 0.008).

A total HES ‘knowledge connection score’ was formulated 
to determine children’s knowledge connections about 
wellbeing and sustainability, following participation in 
the play-based learning experiences. The score was 
calculated by counting a connection once per child across 
all timepoints i.e. duplicate connections were removed, 
thereby creating an HES knowledge connection score for 
each timepoint. ANOVAs found no significant differences 
in children’s total HES knowledge connections scores 
between groups at Timepoints 1 and 2. However, at 
Timepoint 3, intervention group children achieved a 
significantly greater total knowledge connection score 
than the waitlist control group (F[1,298] 11.96, p = 0.001). 

The intervention group showed significant differences in its 
HES knowledge connection scores between Timepoint 1 and 
Timepoint 2; Timepoints 1 and 3; but not between Timepoints 
2 and 3 (Wilks’ Lambda = 0.87, F[2,165] 12.00, p = 0.001). 
No differences in knowledge connections were found at any 
time for the waitlist control group. This indicated that children 
in the intervention group created knowledge connections 
between wellbeing and sustainability for much of the 
intervention period, but this was not sustained between 
Timepoints 2 and 3. Children in the waitlist control group 
did not create significantly more knowledge connections 
between wellbeing and sustainability. 

Table 3. Typical answers for common connections

Common connections Typical answers
1. McDonald’s and television ‘These ones have foods that aren’t healthy’

2. Running and carrots ‘If you eat fruit and veggies all the time, you will get stronger and be 
able to run’

3. Carrots and compost ‘When carrot is used up, it goes in the compost’

4. Water and running ‘When you are running, you sweat and you need to get water’

5. Bins and Peppa Pig ‘When you finish eating, you put the stick in the bin’

6. Bins and McDonald’s French fries box ‘If you have McDonald’s rubbish, it goes straight into the bins’

7 and 8. Compost or carrots and water ‘Water is healthy and compost needs it too’

9 and 10. Compost or carrots and Bins ‘If you are finished with all your scraps, you put them in the compost bin’

11.  Other (water, carrots and  
children running)

‘The carrots give kids more energy, and the water stops them from 
being thirsty’
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Secondary outcome: Eating habits 

Almost three quarters of the parents (n = 187;  
72.2 per cent) returned EPAQ surveys at all three timepoints, 
and 14 per cent did not return any EPAQ surveys.  
All statistics were derived from the returned surveys.  
At Timepoint 1, the intervention group consumed significantly 
more healthy foods (fruits and vegetables) (F[1,237] 6.488,  
p = 0.011) compared to the waitlist control group.  
No other significant differences were found.

At Timepoint 2, the intervention group consumed 
significantly less unhealthy foods than the waitlist control 
group (F[1,217] 3.940, p = 0.048). At Timepoint 3, the 
intervention group demonstrated significantly more 
vegetable serves than the waitlist control (F[1,212] 3.971, 
p = 0.048). The waitlist control group demonstrated a 
significant increase in unhealthy food serves between 
Timepoint 1 and Timepoint 2 (t = –2.404 [12 947],  
p = 0.016), driven by a significant increase in unhealthy 
packaged snack serves (t = –2.991 [5149], p = 0.003). 
There were no other significant differences between 
groups for the remaining EPAQ survey variables.

Third outcome: Physical activity

At Timepoint 1, a significant difference between the 
intervention group and waitlist control group was found for 
the frequency of children being taken somewhere by parents 
for physical activity (e.g. park) (F[1,238] 5.564, p = 0.019).  
This difference was not sustained. 

Discussion

This project had two hypotheses, that: 

 ¡ intervention group children would exhibit increased 
wellbeing and sustainability knowledge connections 
immediately after, and sustained three months  
post intervention 

 ¡ intervention group children would exhibit increased 
fruit and vegetable servings and decreased intake of 
highly packaged, nutrient-poor food serves. 

Findings suggest that intervention group children 
(compared to waitlist control) did not exhibit increased 
knowledge connections about wellbeing and sustainability 
immediately after intervention—that is, between 
Timepoint 1 and Timepoint 2. However, the second part 
of the hypothesis is sustained—where intervention group 
children had significantly higher knowledge connection 
scores at Timepoint 3, which was three months after 
their participation in the teacher-designed play-based 
learning experiences. Also, at all three timepoints, the 
intervention group children showed connections between 
McDonald’s and watching a McDonald’s advertisement; 
children running and a droplet of water; and fruit and 
vegetables composting and a droplet of water. This 
suggests that children’s knowledge connections may 

have been developing and consolidating over time.  
The difference in total HES scores at Timepoint 3 shows 
children may benefit from participating in teacher-designed  
play-based learning experiences, when seeking to build their 
knowledge connections about wellbeing and sustainability.

Findings also suggest that intervention group children 
ate more healthy foods and less packaged foods by 
parent report on the EPAQ. By Timepoint 2, intervention 
group children were eating less packaged foods and by 
Timepoint 3, they were also eating more vegetables.  
In contrast, waitlist control group children were eating more 
packaged foods by Timepoint 2. Increased HES knowledge 
connections demonstrated by intervention group children 
at Timepoint 3 may have influenced increased vegetable 
consumption. Given that some of the explanations for 
knowledge connections provided by children included 
recognition of healthy foods, healthy activities (e.g. running) 
and water as a drink related to sustainability practices  
(e.g. composting or recycling), children may have been more 
aware of healthy foods as an option over packaged foods, 
and requested these of parents. However, this project did 
not explicitly address children’s request for food—rather 
relying on parent report of food intake by children. 

This project is one of the first known investigations to 
position children’s digital life-worlds as a fund of knowledge 
for teacher-developed play-based learning experiences 
about wellbeing and sustainability. It is also one of the 
first known projects to focus on children’s knowledge 
connections in these areas. Findings suggest there is 
potential for engaging broader social issues for young 
children, in terms of health and sustainability, within the 
provision of play-based learning that contributes to new 
knowledge connections for children. It may be possible 
that, as children create new knowledge connections 
(sustained three months post intervention), this knowledge 
informs home behaviour regarding food selection.  
This would be a significant step forward in understanding 
best-practice education of young children rather than 
health promotion approaches that tend to deliver healthy 
eating programs to children from a top-down approach. 

In this study, findings that show increased vegetable 
consumption and decreased energy-dense, nutrient-poor 
food consumption by the intervention group children are 
very important. This is because the demographic data 
showed that close to 50 per cent of mothers and over  
50 per cent of fathers were already overweight or obese, 
and parental obesity is a known risk factor for future 
obesity in children (Reilly et al., 2005). If children can create 
knowledge connections through play-based learning, 
which promotes changes in vegetable consumption for 
the better and reduces nutrient-poor food intake, this may 
provide a protective factor in the home. Further research 
is needed to examine whether active parental participation 
in children’s play-based learning about wellbeing and 
sustainability influences increased healthy food intake 
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and decreased nutrient-poor food intake in the family 
home—particularly for children whose parents already 
evidence higher BMIs. It is critical to attend to the skill 
that early childhood teachers already demonstrate in 
building children’s knowledge outcomes relative to their 
play interests—that is, more attention should be paid to 
the capability of early childhood professionals to engage 
the problem of childhood overweight and obesity in 
accordance with sustainability education. 

Strengths

Two methodological strengths support the findings: 

 ¡ An appropriate sample size to determine statistically 
significant differences between the intervention group 
and waitlist control group was achieved. 

 ¡ Intervention group and waitlist control group from both 
low and high socioeconomic regions provided a balanced 
representation, indicating improved generalisability for 
metropolitan regions (in Melbourne, Australia).

Limitations

Task 1 did not seek children’s explanations about why they 
placed images in either the red or green circle, thereby 
reducing a broader understanding of the reasoning 
provided by children for the knowledge connections 
established in Task 3. Further, the study does not explore 
the role parents have in children’s food and activity choices, 
and their impact on sustainability behaviours. Future 
modifications should incorporate parental involvement to 
extend our understanding of home life on children’s food 
and consumer choices, and behaviours. 
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