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Abstract: There have been growing concerns regarding increased social isolation in Australia, many
of which are currently being exacerbated due to the COVID-19 pandemic. Feelings of social isolation
may increase the risk of mental issues in people. New Urbanism hypothesizes that neighborhood
communal spaces can influence social interaction between residents and, in turn, can promote
community sustainability. This study investigated the associations between community parks and
social interactions in master-planned estates (MPEs) in Sydney, Australia. Data were obtained from
a resident survey conducted in two MPEs in the inner west area of Sydney: Breakfast Point and
Liberty Grove (n = 192). Hierarchical multiple regression (HMR) models were used to analyze the
relationship between community park use and social interaction. This study found that the factors
‘frequency of community park use’, ‘rest spaces satisfaction’, and ‘pedestrian connectivity with
surroundings’ are significantly and positively associated with social interaction between residents
in the MPE context. The findings of this study highlight the importance of the community parks in
creating social sustainability in MPEs, particularly in the context of COVID-19 pandemic.

Keywords: social interaction; community parks; master-planned estates; new urbanism;
community sustainability

1. Introduction

The COVID-19 pandemic has significantly increased social isolation and loneliness
in Australia. In recent years, many people have reported feelings of isolation in Aus-
tralia [1]. Studies have shown that feelings of isolation are correlated with psychological
distress [2,3] and that social connectedness is ‘an important contributor to residents’ health
and wellbeing’ [3] (p. 1). At the neighborhood level, the decline in social interaction be-
tween residents has become increasingly concerning, particularly in the inner city areas
of Australia [3]. Neighborhood open spaces, such as community parks, may contribute
to resident well-being by creating opportunities for social contact [4,5]. Studying how the
neighborhood open spaces are associated with social interaction between residents and
their well-being has become increasingly needed [6,7]. This paper explores two key areas
in this scope: (1) sustainable residential developments: master-planned estates (MPE);
(2) social sustainability from the New Urbanism perspective.

In recent decades, MPEs have become significantly more popular in Australian
cities [8,9]. MPEs are regarded as sustainable residential developments that contains a
‘sustain diverse, complex and dynamic form of sociability, interaction and community
dynamics’ [10] (p. 34). From the New Urbanism perspective, MPEs provide physical and
social infrastructure to address sustainability issues, such as social isolation and a declining
sense of community [11–14]. The sustainability and design of public space is a major theme
in MPE research [15]. Public space such as parks offer many ecosystem services which
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contributes to resident well-being [16]. Few studies have explored the relationship be-
tween physical public green space and social interaction in MPEs in the Australian context
empirically [13,14,17].

MPEs in Australia are aimed to offer lifestyle and a sense of community to the mar-
ket [15,18]. However, Dowling et al. (2010) claimed that ‘we know very little about the
lifestyles, community forms and ways of living in MPEs’ in the Australian context [19]
(p. 391). Specifically, MPEs are targeted to create social cohesion and sense of community for
residents through the design of the physical built environment such as well-planned parks,
amenities and facilities [18]. Tewari and Beynon (2018) asserted that MPEs’ ‘neighborhood
character of a place is a complex mechanism’ (p. 456) which involves an understanding
of the relationship between the physical features and the social aspects of MPEs [18]. Yet,
few studies have explored the relationship between social interaction alongside its physi-
cal attributes in MPEs in the Australian context [13,14,17]. This study may contribute to
filling these gaps by focusing on the social aspects in parallel with its physical aspects of
community parks in MPEs.

Australian scholars claim that there is a lack of comparative empirical research in
the MPE literature [15,17]. Researchers argue that MPE can be regarded as a mechanism
for creating social distinction and socio-spatial segregation [15,19]. Some studies show
how social distinction and exclusivity are important to residents’ motivations to move to a
MPE [20,21]. Some other scholars argue that the MPEs are diverse in terms of residents’
social and economic status [15,19]. Dowling et al. (2010) suggested the necessity for more
research focusing on the diversity of MPEs [19]. This study provides empirical evidence
may help to understand some of the complexity of socio-spatial diversity in MPEs.

In Australia, MPEs have become increasingly important and the dominant form of
residential housing in major cities, such as Sydney in recent decades [9,10]. As social and
economic features in different regions are segmented in Sydney, it is critical to examine MPE
from a submarket perspective [10,22]. Bangura and Lee (2022) argued that there are some
significant divergences in the social-economic features and housing submarkets across five
regions in Sydney: ‘western region, inner-west region, southern region, eastern region,
northern region’ [22] (p. 147). They also pointed out that ‘the local government areas in
western, inner-west and southern regions of Greater Sydney generally have an Index of
Relative Socio-Economic Advantage and Disadvantage below the average index for the city,
while the northern and eastern regions reveal contrary the opposite results’ [22] (p. 147).
This study looks at MPEs in the inner west region of Sydney. We chose two MPEs which
are both from the inner west region submarket of Sydney with similar Socio-Economic
Indexes for Areas (SEIFA) scores (Australian Bureau of Statistics, 2016) [23] at the area-level.
The findings could be generalized to similar submarkets in Sydney but may also have a
wider applicability.

Specifically, this study focuses on social sustainability in the MPE context from the New
Urbanism perspective. New Urbanism contributes to sustainable development in terms
of both environmental and social sustainability through social interaction, neighborhood
attachment, and a sense of community. Based on a socio-ecological theoretical framework,
this study aims to examine the relationship between the built environment and social
sustainability in MPEs, using survey data collected from two MPEs in Sydney in 2021.

2. Literature Review
2.1. New Urbanism and Sustainable Development

New Urbanism is an urban design philosophy that is oriented at achieving social
goals, such as community sustainability, social equity, and the common good, through the
design of the physical built environment [24–26]. At the neighborhood level, scholars claim
that there are several physical design characteristics of neighborhoods that can influence
community sustainability, such as being ‘well defined, mixed use, pedestrian friendly
design, high density and integrated networks of public space’ [27] (p. 28).
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New Urbanism contributes to MPEs by offering a model of sustainable development in
terms of both environmental and social sustainability. In the context of MPEs, the main en-
vironmental sustainability focus is ‘the impact that human behavior has on the bio-physical
world’ [28] (p. 436), including land use, transportation, the built environment, the quality
of water and air, etc. Social sustainability highlights that an MPE is ‘socially mediated and
has societal implications’ [28] (p. 436), including social interaction, neighborhood pride,
and community participation [28–31]. A number of empirical studies supporting New
Urbanism claim that physical design can promote greater social interaction and community
sustainability [25,32]. Some studies have tested the principles and claims of New Urban-
ism at the neighborhood level in the Australian context [2,33]. For example, Hooper et al.
(2020) [2] tested the impacts of an Australian New Urbanism planning policy on sense of
community and resident mental health within neighborhoods in Perth, Australia. They
found that complying with the principles of New Urbanism can promote a higher sense
of community and can reduce psychological distress. Francis et.al. (2012) [33] examined
the relationships between public open space, sense of community, and social interaction in
MPEs in Australia and found that the quality of public open spaces appears to be strongly
associated with sense of community and the social well-being of residents.

2.2. Master-Planned Estates

MPEs are defined as ‘large scale, integrated housing developments produced by single
development entities that include the provision of physical and social infrastructure’ [13]
(p. 186). The essential features of MPEs include a ‘definable boundary; a consistent, but not
necessarily uniform character’ [34] (p. 376).

Australian MPE research often focuses on three prominent themes: (1) the commu-
nity; (2) governance mechanisms; and (3) the housing market [9,10,17]. Community is
an important theme in the MPE literature, including social interaction, neighborhood at-
tachment, and sense of community [17,20]. Johnson (2010) [34] asserted that as large-scale
developments, MPEs ‘involve comprehensive planning, separateness and concerted efforts
to create ‘community’ (p. 376). Alidoust and Bosman (2017) [31] conducted a qualitative
study of MPEs in Queensland, Australia. Their research revealed that MPEs played an
essential role in providing opportunities for creating social contacts and for creating social
ties among residents. However, it is still not clear what built environment factors promote
social interaction and a sense of community in the residents living within MPEs.

2.3. Neighborhood Community Parks

Community parks are important communal spaces in which MPE residents maintain
their social lives [30]. A neighborhood communal space is defined as ‘a public or semi-
public space located within a neighborhood for shared use by local residents’ [35] (p. 169).
Zhu and Fu (2017) [35] concluded that communal spaces include several types of spaces,
including ‘streets/sidewalks, clubhouses, consumer sites (e.g., shops, cafes, restaurants),
fitness amenities (e.g., basketball courts, tennis courts, swimming pools), and open space
(e.g., parks, gardens, lakes, squares)’ (p. 169). Previous studies have found that neighbor-
hood communal open spaces, such as playgrounds and parks, provide venues and a variety
of opportunities for social interaction [27,31,36].

Based on the theories of New Urbanism, Talen (2000) [37] presented a translating
model depicting the relationship between public open space and social interaction. Talen
recognized that the ‘quality of park space’ and ‘need of park use’ influenced social interac-
tion. Following Talen’s model, previous studies identified two components of community
park use that could affect social interaction: ‘frequency of park use’ and ‘satisfaction with
park quality’ [33,35,38].

The findings from previous studies on the impact of ‘frequency of park use’ on social
interaction between residents and their sense of community are inconsistent. Zhu and Fu
(2017) [35] found that ‘frequency of park use’ has a significant and positive impact on social
capital and community attachment. In contrast, Francis et al. (2012) [33] identified that
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‘frequency of public space use’ has less of impact on sense of community. Centers and
Gómez (2019) [38] revealed that there was no significant correlation between ‘frequency of
park use’ and sense of community.

Meanwhile, previous studies have identified that ‘satisfaction with quality of pub-
lic space’ has a significant impact on social interaction and sense of community [33,38].
Zhu and Fu (2017) [35] reported that residents who had a higher level of satisfaction with
the quality of communal space had a higher level of social capital and community attach-
ment. The Australian ‘Classification Framework for Public Open Space’ identified three
primary types of function for spaces in neighborhood open space: recreation, sport, and
nature [39]. The quality of the recreation, sport and nature function spaces and facilities in
parks are associated with the mental health of residents and their social well-being [39].

In summary, as the findings are inconsistent in the literature, there is still uncertainty
as to whether ‘frequency of park use’ is a significant predictor of social interaction. In
addition, it is not quite clear what factors of community park quality have significant
impacts on residents’ social interaction in the MPE context.

2.4. Neighborhood Social Interaction

Neighborhood social interaction is defined as ‘a social opportunity in which two or
more residents attend to the quality of their relationships’ [40] (p. 317). Berkman and Glass
(2000) [41] presented a social network system model demonstrating how social interactions
occur within a social network system. Social networks are defined as ‘the web of social
relationships that surround an individual and the characteristics of those ties’ [41] (p. 847).
In a social network, human relationships consist of multiple layers, including strong ties
and weak ties [42]. A social network is essential for providing social support that can, in
turn, improve the mental and physical health of residents [30,42,43].

The literature suggests that both the quantity and quality of social interactions can
impact resident well-being [44]. First, the quantity of social interaction can be examined via
measuring the frequency of different types of social interaction: informal interaction and
formal interaction. Informal casual interactions include brief conversations or waving to
greet others and are usually based on informal relationships with people to whom an indi-
vidual has weak social ties [7,43]. Formal interactions are often based on close relationships
between friends and family and from strong social ties in the neighborhood [7]. Previous
studies found that the interactions between people with weak social ties among neighbors
are associated with better mental health in neighborhoods [42,45]. Hickman (2013) [46]
found that residents value seeing friendly faces or seeing other people in neighborhood
communal spaces. Secondly, the quality of social interaction can be investigated via measur-
ing how many people in an individual’s social network are based on weak or strong social
ties [7,42,44]. The literature implies that the quality of social interaction is important and
contributes more to social well-being than it does to the quantity of social activities [44].

Social-ecological theory recognizes that a range of factors could directly or indirectly
effect neighborhood social interaction and well-being, including personal factors (such as
age, gender, education, and length of residence), social factors (such as neighborhood safety
and group participation), and physical factors (such as neighborhood parks) [5,33].

This study was conducted based on the socio-ecological theoretical and conceptual
framework shown in Figure 1 [33]. The conceptual model for this study consists of three
sections: (1) the first section includes demographic, individual and social factors; (2) the
second section incorporates community park use (CPU) factors; (3) the third section refers
to social interaction (SI) factors (dependent variable). As discussed above, the literature
suggests that community parks have an effect on the social interaction that takes place
between residents through two aspects: ‘frequency of park use’ and ‘satisfaction with
park quality’ [33,35]. One of the specific objectives of this study was to investigate the
extent to which the factors ‘frequency of park use’ and ‘satisfaction with park quality’
can significantly influence social interaction between residents in MPEs. To achieve this
research objective, two hypotheses were proposed:
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Hypothesis 1 (H1). Frequency of community park use is significantly and positively associated
with social interaction between residents.

Hypothesis 2 (H2). Satisfaction with community park quality is significantly and positively
associated with social interaction between residents.

3. Materials and Methods
3.1. Targeted Neighborhoods

There are three types of MPEs, the categories of which can be determined based on
their form: open, symbolically enclosed, and gated [19]. In this study, two MPEs in the
inner west area of Sydney were chosen: Breakfast Point and Liberty Grove. There are some
similarities between the two cases: (1) the two MPEs are located in the same area, both in
the City of Canada Bay Council of Sydney; (2) the two MPEs were both built around the
year 2000; (3) both are large-sized MPEs with more than 500 properties (2110 dwellings
in Breakfast Point and 801 dwellings in Liberty Grove) [23]. As suggested by Kenna et al.
(2017) [8], the standard sizes of planned residential estates can be categorized based on the
following criteria: (1) large-scale = 500+ properties; (2) medium-scale = 50–500 properties;
(3) small-scale = under 50 properties (p. 273).

The two cases have different built forms. The first case, Breakfast Point, is an open MPE.
The second case, Liberty Grove, is looked as a gated MPE with physical wall boundaries
and exclusive gates [47]. Breakfast Point could be regarded as a representative for New
Urbanism-based MPEs [48], having features such as a well-defined center and edges,
mixed-use land use and housing types, a compact density, being pedestrian-dominated,
and having integrated parks that are connected to the surrounding areas of the MPE [27].
Liberty Grove is more enclosed, has a well-defined clear center and edges, a compact
density and mixed housing types [47]. Both MPEs have integrated networks of parks with
high-quality nature, recreational and sporting amenities [47,48].

3.2. Data Collection

Within the framework of the case study, a resident survey was conducted to collect
data from the residents living in Breakfast Point and Liberty Grove from May to December
2021. To be eligible, the survey participants needed to (1) be older than 20 years old, (2) live
in Breakfast Point or Liberty Grove, and (3) be able to speak English. The total targeted
population (over 20 years of age) comprised 5140 between the two areas: 3475 in Breakfast
Point and 1165 in Liberty Grove [23]. Sampling was used at a 95% confidence level with a
7% acceptable sampling error (which is commonly used in social research) [49]. When the
relevant information was provided, a sampling calculator (provided by Creative Research
Systems) calculated the total sample size needing to be at least 189.

A pilot survey using a face-to-face approach was conducted in Breakfast Point and
Liberty Grove in April 2021 before the main survey was carried out (n = 8). The specific
objectives of the pilot survey were to make sure that the questionnaire was easy to under-
stand; to test the likely residents’ responses; and to test the data collection methods and the
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response rate. In total, eight residents in Breakfast Point and Liberty Grove participated in
the pilot survey. The results of the pilot study showed that the survey questionnaire was
feasible and acceptable to the residents from the two MPEs who participated. The response
rate (response rate = 80%) was high in the face-to-face pilot survey.

Subsequent to the pilot study, the main survey was conducted to collect data from
residents living in the Breakfast Point and Liberty Grove MPEs from May to December
2021. The main survey used a mixed approach to collect data via in-person and online
distribution methods. The ratio of in-person and online responses was determined by
COVID-19 restrictions. As a result, 9 responses (not including pilot data) were collected
via face-to-face surveys (response rate = 77%), and 183 responses were collected from an
online survey carried out using the online survey tool ‘Qualtrics’. The online survey was
distributed by means of two methods during the COVID-19 period: Method (1) was via
mailboxes. A total of 160 survey letters were delivered. Each letter included an explanation
of the purpose of the study, a link to the online survey, and a QR code to the survey. The
households were selected using random walk sampling [50]. Specifically, we distributed
the survey letters at a random geographic point and followed a specified path in the
neighborhood to select the household addresses and to distribute the survey letter into the
mailboxes. Method (2) was via social media groups. The survey invitation letter with the
survey link and QR code were posted to the closed neighborhood social media groups (e.g.,
Facebook, WeChat). A total of 192 responses were returned, including 97 responses from
Breakfast Point and 95 responses from Liberty Grove.

3.3. Measures
3.3.1. Social Interaction (SI)

Social interaction was measured using a five-level Likert-type scale presented by previ-
ous studies to assess both the quantity and quality of neighborhood social interaction in the
Australian context [7,11]. The quantity of social interaction was investigated via measuring
how often the residents interacted with neighbors via two types of social interactions:
informal interaction with weak-ties and formal interaction with strong-ties [7,11], which
was evaluated using questions such as ‘How often do you have general interactions with
your neighbors (e.g., short-duration outdoor talks, greetings) in Breakfast Point/Liberty
Grove?’ (1 = never, 2 = less than once a month, 3 = 2–3 times a month, 4 = 1–6 times a week,
5 = daily). The quality of social interaction investigated the size of each residents’ social
network via measuring the number of people in their social network that the resident had
strong ties and weak ties with, through questions such as ‘How many of your neighbors
do you like to stop and chat with when you run into them in the neighborhood?’ (1 = 0,
2 = 1–2, 3 = 3–5, 4 = 6–10, 5 = ≥11) [7,42].

3.3.2. Community Park Use (CPU)

Community Park Use factors were measured by the Community Park Use (CPU) scale,
which consisted of one ‘frequency of community park use’ item and eight ‘satisfaction with
park quality’ items.

‘Frequency of community park use’ was measured by asking participants how often
they used these parks. The ‘frequency of CP use’ data ranged from ‘never’ to ‘daily’
(1 = never, 2 = less than once a month, 3 = 2–3 times a month, 4 = 1–6 times a week,
5 = daily). This study defines park users by dividing them into two groups: ‘frequent
park-users’ and ‘infrequent park-users’. A ‘frequent park-user’ is defined as a resident who
uses the community parks at least once a week, and an ‘infrequent park-user’ refers to the
residents who use community parks less than once a week [33].

‘Satisfaction with park quality’ was investigated by measuring residents’ subjective evalua-
tion of their satisfaction with eight physical attributes of community parks: S1—Recreation space,
S2—children’s playgrounds, S3—rest space, S4—shade space, S5—sporting space, S6—nature
space, S7—pedestrian accessibility, and S8—pedestrian connectivity with surroundings.
Satisfaction questions were coded from 1 = very dissatisfied to 5 = very satisfied. The
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eight items that were used to determine park space quality were developed based on an
Australian planning model ‘Classification Framework for Public Open Space’ [39] and on
previous studies [33,35].

3.3.3. Demographic, Individual, and Social Variables

Based on the theoretical framework (socio-ecological framework) of this study, several
demographic, individual, and social factors were included [33,36]. First, certain demo-
graphic and individual factors with an influence on social interaction in the neighborhood
context, including categorical variables: gender, age, marital status, work status, education,
and homeownership and quantitative variables: family size (from 1 to ≥5), children ≤ 18 liv-
ing at home (from 0 to ≥4), income (1 = <AUD 20,000, 2 = AUD 20,000–49,999, 3 = AUD
50,000–99,999, 4 = AUD 100,000–199,999, 5 = ≥AUD 200,000), and length of residency
(1 = ≤one year, 2 = 1–3 years, 3 = 3–5 years, 4 = 5–10 years and 5 = ≥10 years), were
determined from the literature [51].

Online social interaction could affect the relationship between park use and neigh-
borhood social interaction as a confounding variable. To control the influence of online
interaction, this study measured the residents’ online interactions as a control variable
via question items such as ‘How often do you interact with your neighbors on online
social networking sites, such as Facebook?’ (1 = never, 2 = ≤once a month, 3 = 2–3 times a
month, 4 = 1–6 times a week, 5 = daily) [52] and ‘I prefer communicating with neighbors
face-to-face rather than online when I feel isolated’, which were coded from 1 = strongly
disagree to 5 = strongly agree [52].

Social factors included ‘neighborhood safety’ [51] and ‘group participation’ [33].
Neighborhood safety was measured by asking whether the participants felt safe living in
Breakfast Point or Liberty Grove. Group participation was measured by asking how often
the participant participated in neighborhood groups and activities (e.g., service, cultural,
sport or recreation groups) in Breakfast Point/Liberty Grove over the past year as a dummy
variable (1 = no, 2 = yes, ≥1 groups).

4. Results

The reliability was estimated using Cronbach alphas on SI and CPU scales, respectively.
The Cronbach’s coefficient value (α) of the SI scale was 0.741, and the Cronbach’s coefficient
value (α) for the CPU scale was 0.774. The Cronbach’s coefficients of the two scales were
both larger than 0.7, meaning that the two scales are reliable [53].

Before data analysis, SPSS was used to check for missing data, with data loss of less
than 10% being determined. A Little’s MCAR test showed that the data were missing at
random (Chi-squared = 20.554, DF = 27, Sig. = 0.807) [54]. The item ‘children’s playground
satisfaction’ had 17 missing responses (missing at 8.9%); ‘income’ had 14 missing responses
(missing at 7.3%); ‘work status’ had 6 missing responses (missing at 3.1%); ‘rest space
satisfaction’, ‘sporting space satisfaction’, and ‘education’ all had 2 missing data (missing
at 1%); and ‘shade space satisfaction’ had 1 missing responses (missing at 0.5%). Cheema
(2014) [55] indicated that mean imputation should work well if the percentage of missing
data is less than 10% at random. Hence, this study used the mean imputation technique to
handle the missing data.

4.1. Descriptive Statistics

Overall, out of 192 respondents surveyed, 50.5% were from Breakfast Point (n = 97)
and 49.5% were from Liberty Grove (n = 95). Around half of the respondents were female
(57.3%), and over half of them were married (64.1%). The majority of the respondents
(90.6%) were under the age of 60: respondents who were aged 20–39 years old (54.2%)
represented the largest group, while 36.5% of the respondents were aged 40–59 years old.
Most of the respondents were employed full time (63.5%), and over half of the respondents
(66.7%) owned homes in the two MPEs. Educationally, most respondents had a bachelor’s
degree (42.7%), with the next largest proportion having a master’s degree (19.8%). Most
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of residents had an annual income (60.9%) is in the range of AUD 50,000-AUD 199,999.
Over half of the respondents (55.2%) indicated that they had participated in one or more
neighborhood groups. On average, half of the respondents (50%) stated that they had lived
in their neighborhood for 3–10 years, and 30.2% respondents stated that they had lived
there for more than 10 years. The descriptive statistics of the sample used in this study are
summarized in Table 1.

Table 1. Descriptive statistics (N = 192).

Item % n Mean Std. Deviation Pearson
Correlation a

Demographic, individual, social factors
MPE (Liberty Grove) 49.5% 95
Gender (Female) 57.3% 110
Age

Age 20–39 54.2% 104
Age 40–59 36.5% 70
Age 60–79 8.9% 17
Over 80 0.5% 1

Marital status (Married) 64.1% 123
Work status

Full Time 63.5% 122
Part Time 18.2% 35
Self-employed 4.7% 9
Unemployed 2.1% 4
Retire 8.3% 16

Education
High school 4.1% 8
Diploma 15.5% 30
Bachelor 42.5% 82
Master 20.2% 39
Doctor 16.6% 32

Homeownership (Owning) 66.7% 128
House type

House 30.7% 59
Townhouse 18.2% 35
Apartment 51.0% 98

Groups participation (≥1 Group) 55.2% 106
Family size 3.10 1.243
How many children at home 1.80 0.907
Income 3.20 0.935
Length of residency 3.65 1.184
Online interaction frequency 3.27 1.341
Prefer face-to-face interaction 3.46 1.087
Neighborhood safety 3.90 1.097
CPU
C1: Frequency of CP use b 3.67 1.029 0.229 ***
C2: Pedestrian accessibility to nearest park c 3.70 1.237 0.084
C3: Recreation space satisfaction c 3.77 1.038 0.072
C4: Children playground satisfaction c 3.35 1.232 0.151 *
C5: Rest space satisfaction c 3.32 1.234 0.229 ***
C6: Shade space satisfaction 3.66 1.137 0.226 ***
C7: Sporting space satisfaction c 3.59 1.180 0.123
C8: Nature space satisfaction c 3.91 1.201 0.060
C9: Pedestrian connectivity with surroundings c 3.70 1.141 0.214 ***

a Dependent Variable: Social Interaction. b Frequency questions, Likert-scale coded from 1 = never to 5 = daily.
c Satisfaction questions, Likert-scale coded from 1 = very dissatisfied to 5 = very satisfied. * p < 0.05, *** p < 0.001.
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4.2. Principal Component Analysis of SI Scale

First, before further analysis, Exploratory Factor Analysis was used to uncover the
underlying structure of the SI scale. Principal component analysis (PCA) via SPSS was used
as the factor analysis extraction method implemented to test the underlying dimensions
of the SI scale. The literature suggested that the total variance that could be explained by
all of the principal components should be from 70% to 80% [56]. The number of principal
components was then the k smallest value that this chosen percentage exceeded.

In combination with the analysis of the theoretical basis [41], three principal compo-
nents were extracted and interpreted from the SI scale: (1) quantity of strong-tie social
interaction, (2) quality of social interaction (social network size), and (3) quantity of weak-tie
social interaction. The three components explained the 79.67% variance in social interaction.
The presence of three principal components explains 49.18%, 16.98%, and 13.51% of the
variance, respectively (see Table 2). The rotated component matrix results shows that all
the standardized factor loadings (λ) exceed 0.6, as shown in Table 2. This means that the
scale has a high convergent validity [57].

Table 2. Principal components extracted of SI scale.

Items
Component

1 2 3

Community activities frequency 0.859
Together activities frequency 0.822
General friends 0.881
Close friends 0.726
General interaction frequency 0.957

Eigenvalues 2.459 0.849 0.676
Cumulative variance explained (%) 49.178 16.987 13.510

Rotation Method: Varimax with Kaiser Normalization.

4.3. Correlation Analysis

A Pearson correlation analysis was conducted to investigate whether there were sig-
nificant relationships between the following variables: (1) the CPU factors and (2) the
dependent variable: social interaction. The main purpose of the correlation analysis was
to selectively screen the independent variables for further regression analysis. As shown
in Table 1, the correlation analysis results show significant correlations between the demo-
graphic level factors, the CPU factors, and the social interaction variable.

Correlation analysis identified that the five CPU factors were positively correlated with
social interaction. The strongest associations with social interaction came from ‘frequency
of CP use’ (r = 0.229, p = 0.001) and ‘rest space satisfaction’ (r = 0.229, p = 0.001), followed by
‘shade space satisfaction’ (r = 0.226, p = 0.002), ‘pedestrian connectivity with surroundings’
(r = 0.214, p = 0.003), and ‘children’s playground satisfaction’ (r = 0.151, p= 0.036). As a result,
these factors that were determined to be significantly correlated with social interaction
were entered as independent variables in a further regression analysis.

4.4. Hierarchical Multiple Regression Analysis

This study employed a hierarchical multiple regression (HMR) analysis approach
to examine the associations of the CPU and SI. Before performing HMR, we tested four
key assumptions for multiple regression: linearity, homoscedasticity, normality, and multi-
collinearity. The assumptions were met to complete multiple regression analysis [58].

The main reason behind using HMR was because it allowed us to select the order that
the variables could be entered into HMR based on the theoretical considerations [59]. In
the HMR models, the degree of a specific factor contributing to social interaction could be
seen by the change in the R2 value [57]. Another reason to use HMR is because there is a
hierarchical relationship that exists among the factors that affect resident social interaction.
At first, the socio-demographic and individual factors (e.g., gender, age, and work status)
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affect the frequency at which residents use the park facilities. Following that, community
park use frequency could have an influence on how satisfied residents are with the quality
of the community parks and could impact social interaction.

In this study, the logical background on the order of variables into the models is
based on the socio-ecological theoretical framework [33] shown in Figure 1. According to
the theoretical framework, a three-level HMR was performed by adding the independent
variables into the models: (1) selected demographic-level factors were entered first; (2) then,
the ‘frequency of CP use’ was entered to examine how it varied in terms of social interaction
after the factors in Model 1 had been adjusted; (3) finally, the correlated ‘satisfaction’ items
in the CPU scale were entered after the factors in Model 1 and Model 2 were adjusted.

To identify the significant correlates of social interaction, general linear regression
models were used to examine the demographic-level factors (see Table 3). This paper set
the categorical variables as dummy variables to ensure the accuracy of the study. It was
found that several demographic, individual, and social factors were significantly correlated
with social interaction: online interaction frequency (p < 0.001), whether the participant
was retired (p = 0.005), whether the participant preferred face-to-face interaction (p = 0.013),
group participation (p = 0.014), length of residency (p = 0.018), whether the participant was
married (p = 0.028), and being in the age range of 60–79 (p = 0.037). Given the impact of
these seven demographic-level factors on social interaction, the following HMR models
incorporated them as control variables.

Table 3. Regression coefficient of demographic, individual, social factors.

Item Standardized
CoefficientsBeta Sig.

Liberty Grove (ref = Breakfast Point) 0.052 0.348
Female (ref = male) 0.081 0.209
Age (years) (ref = 20–39)

40–59 −0.105 0.113
60–79 −0.203 0.037
≥80 0.005 0.936

Married (ref = single) −0.146 0.028
Work status (ref = unemployed)

Full Time 0.155 0.343
Part Time 0.076 0.604
Self-employed 0.133 0.140
Retire 0.366 0.005

Education (ref = high school)
Diploma 0.190 0.371
Bachelor 0.189 0.497
Master 0.191 0.391
Doctor 0.140 0.522

Owning homeownership (ref = renting) 0.233 0.387
House type (ref = apartment)

House 0.038 0.613
Townhouse −0.010 0.892

Groups participation (ref = no group
participation) 0.165 0.014

Family size 0.100 0.171
How many children at home
Income 0.045 0.543
Length of residency 0.167 0.018
Online interaction frequency 0.455 0.000
Prefer face-to-face interaction 0.182 0.013
Neighborhood safety 0.122 0.107

Note. Dependent variable: Social Interaction. ref = reference category. p-values are bolded if p ≤ 0.05.
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The results of three-level HMR model analysis on social interaction are summarized
in Table 4. The R2 values show that, when the three models were added to the HMR model,
the increases in the R2 values were significant.

Table 4. HMR models of the association between independent variables and Social Interaction a.

Item
Model 1 b Model 2 c Model 3 d

B SE β B SE β B SE β

Demographic, Individual and
Social factors
Married (ref = single) −0.237 0.098 −0.131 ** −0.231 0.096 −0.128 ** −0.242 0.094 −0.134 **
Age (years) 60–79
(dummy variable e) −0.302 0.258 −0.099 −0.360 0.255 −0.118 −0.293 0.248 −0.096

Retired (dummy variable f) 0.682 0.267 0.218 ** 0.702 0.263 0.224 *** 0.604 0.256 0.193 **
Length of residency 0.135 0.044 0.185 *** 0.143 0.043 0.195 *** 0.133 0.042 0.182 ***
Online interaction frequency 0.278 0.039 0.430 *** 0.266 0.039 0.412 *** 0.279 0.038 0.433 ***
Prefer face-to-face interaction 0.191 0.046 0.239 *** 0.166 0.046 0.209 *** 0.130 0.046 0.163 ***
Groups participation
(ref = no group participation) 0.286 0.105 0.165 *** 0.288 0.104 0.165 *** 0.217 0.103 0.125 **

Liberty Grove
(ref = Breakfast Point) 0.091 0.097 0.052 0.092 0.095 0.053 0.099 0.093 0.057

CPU factor
Frequency of CP use 0.123 0.046 0.146 *** 0.115 0.045 0.136 **
Children playground
satisfaction 0.027 0.040 0.038

Rest space satisfaction 0.090 0.042 0.128 **
Shade space satisfaction 0.048 0.046 0.063
Pedestrian connectivity
with surroundings 0.071 0.042 0.093 *

Model R2 0.468 0.488 0.532
∆R2 0.468 *** 0.020 *** 0.043 ***
∆F 20.160 7.059 4.126

a Dependent Variable: Social Interaction; B = unstandardized coefficients, SE = Std. Error, β = standardized
coefficients. b Model 1 Predictors: (Constant), Liberty Grove, Online interaction frequency, Retired, Married, Prefer
face-to-face interaction, Length of residency, Group participation, Age 60–79. c Model 2 Predictors: (Constant),
Liberty Grove, Online interaction frequency, Retired, Married, Prefer face-to-face interaction, Length of residency,
Group participation, Age 60–79, Frequency of CP use. d Model 3 Predictors: (Constant), Liberty Grove, Online
interaction frequency, Retired, Married, Prefer face-to-face interaction, Length of residency, Group participation,
Age 60–79, Frequency of CP use, Rest space satisfaction, Pedestrian connectivity with surroundings, Children
playground satisfaction, Shade space satisfaction. e Age (60–79) is dummy variable, 1 represents the participant’s
age is in 60–79 years group, 0 represents participant’s age is in other age groups. f Work status (retired) is dummy
variable, 1 represents the participant is retired,0 represents participant in other work status groups. * p < 0.1,
** p < 0.05, *** p < 0.01.

• Model 1

First, the selected demographic, individual, and social factors were determined to be
significantly correlated with social interaction and the MPE (Liberty Grove) factor were
entered into the regression analysis in order to control for any variance in social interaction.
The HMR model summary shows that in Model 1, the demographic, individual, and social
variables explained a significant amount of the 46.8% variance in the social interaction
(R2 = 0.468, p < 0.001). Specifically, Model 1 revealed that the demographic factors ‘retired’,
‘married’, and ‘length of residency’ and the individual factors ‘online interaction frequency’
and ‘prefer face-to-face interaction’, and the social factors ‘group participation’ significantly
associated with SI.

• Model 2

Secondly, to test hypothesis 1: ‘frequency of community park use is significantly and
positively associated with social interaction between residents’, the independent factor
of ‘frequency of CP use’ was added to Model 2. The second model was adjusted for
the demographic-level variables to examine the variations in social interaction. This step
allowed us to see the degree of the ‘frequency of CP use’ factor contributing to social
interaction by changing the R2 in the HMR models. In Model 2, when the ‘frequency of
CP use’ factor was added to the HMR model, the increase in the R2 value was significant
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over the increase observed in Model 1 (R2 change = 0.020), and this factor explained the
additional 2.0% in the SI variance at the p < 0.01 level (p = 0.009). The standardized beta
weights (β = 0.146) indicate relative 14.6% associations of ‘Frequency of CP use’ predictor
on social interaction and have adjusted for the factors in Model 1.

• Model 3

Thirdly, to test hypothesis 2: ‘satisfaction with community park quality is significantly
and positively associated with social interaction between residents’, four significant CPU
factors, ‘rest space satisfaction’, ‘children’s playground satisfaction’, ‘shade space satis-
faction’, and ‘pedestrian connectivity with surroundings’, were entered into Model 3 in a
separate step and were adjusted based on the demographic, individual, and social variables
(Model 1) and the frequency of CP use (Model 2). In Model 3, when the two CPU factors
were added to Model 3, Model 3 had an R2 of 0.043 (p = 0.003), which was adjusted based
on the values of Model 1 and Model 2, which improved the R2 by 4.3% over Model 2. The
HMR results showed that three the CPU factors were significantly associated with social
interaction: frequency of CP use (β = 0.136, p = 0.012); rest spaces satisfaction (β = 0.128,
p = 0.035); and pedestrian connectivity with surroundings (β = 0.093, p = 0.095).

In summary, the HMR findings revealed that ‘frequency of CP use’, ‘rest space sat-
isfaction’, and ‘pedestrian connectivity with surroundings’ significantly and positively
influenced the residents’ social interaction in MPEs.

5. Discussion

Hierarchical multiple regression models revealed that some community park factors
were significantly associated with social interaction. The findings indicate the importance
of community park use in creating social interaction in MPEs.

5.1. Frequency of Community Park Use

This study found a significant and positive association between the ‘frequency of park
use’ and social interaction in MPEs, which is consistent with the findings of Zhu and Fu’s
(2017) study [35].

The data analysis showed that two variables ‘frequency of park use’ and social in-
teraction are significantly correlated, but we cannot say ‘frequency of park use’ caused
changes in social interaction. Other, third confounding variables could have affected the
relationships as well. It could be argued that one possible explanation for this result is that
visiting community parks may create more opportunities for more social connection. The
recreation, sporting, and nature spaces in community parks provide venues for residents to
engage in social behaviors, such as participating in activities with friends and community
activities, that may create strong social ties. Community parks also could help to shape
weak social ties by providing opportunities for general social interactions with weak ties.
The literature suggests that people valued and enjoyed seeing friendly faces when they felt
socially isolated [46]. These general weak-tie social interactions are helpful and important
for the mental well-being of residents in neighborhoods [44].

We were in the midst of the COVID-19 pandemic while conducting the survey. Many
people were experiencing feelings of isolation due to the COVID-19 outbreak. We noticed
that there is a key difference between the results of this study and those of other studies
conducted before the pandemic [33,38], the greatest of which being that the frequency of
CP use has a stronger, more significant, and positive correlation with social interaction in
this study. One possible explanation is that people have been using and appreciating the
neighborhood green spaces around them more than before due to COVID-19. Lockdown
may have reinforced the interactions that take place in these spaces and made them stronger,
but that there is no evidence that these interactions have resulted in significant changes
in peoples’ general attitude. Our findings thus highlight the importance of community
park use to facilitate social interaction and social capital in MPEs by providing empirical
evidence in Sydney.
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5.2. Satisfaction with Community Park Quality

This study measured subjective evaluation using eight physical attributes of the
recreation, sport, and nature functions of community parks. We found that there are two
key factors of community park use that have an effect on social interaction: rest space
satisfaction and pedestrian connectivity with surroundings. A reason for rest spaces could
be that they provide spaces for residents to engage in social interaction with each other.
For example, some general interactions often occur in park rest areas, such as sitting
in the park to see other people, waving to greet others, or having brief conversations
in the sitting areas. This type of casual interaction allows residents to feel that they are
engaging in neighborhood life and, in turn, benefitting their mental well-being [46]. This
finding indicated the importance of park rest spaces and facilities for the social well-being
of residents.

Another finding is that the pedestrian connectivity that parks have with the areas sur-
rounding them was significantly associated with social interaction between neighbors. This
result has supported the New Urbanism claim that ‘a range of parks should be distributed
within neighborhoods’ and ‘connect different neighborhoods and districts’ [60]. Pedestrian
access to surrounding public parks and green spaces provides more opportunities for
residents to engage in social behaviors, such as walking and cycling with friends through
the parks and seeing and greeting neighbors while travelling between parks. This finding
provides empirical evidence to support New Urbanism’s claim about community parks in
the MPE context.

Observations of the physical environment of the two selected MPEs showed that
there are integrated networks of parks with high-quality nature, recreational and sporting
amenities in both Breakfast Point and Liberty Grove. The Australian Council for New
Urbanism demonstrated that, in Breakfast Point, ‘special landscaped places, the waterfront
park, central park, the village green, occupy over 25% of the site area, and help theme
each residential precinct.’ [48] (p. 26). Dowling and McGuirk (2005) [47] mentioned that
Liberty Grove ‘distinguishes itself as much by its elaborate array of high-quality leisure
and recreational amenities’ (p.8). The physical environment was a major consideration to
choose the two MPEs which may help us to identify why people chose their answers in
the questionnaire.

It is possible that people answered depending on their behavior, experiences and
model of activities. The integrated community parks provide plenty of spaces to residents
for various activities, such as self-oriented and group activities (e.g., ‘watch’, ‘relax’, ‘play’,
‘sport’, ‘walk’ and ‘attend an event’, etc.) [33]. The high-quality parks’ rest spaces may
provide recreational activity options, such as to sit for relaxation. The parks are also good
places for socialization, such as participating in community events or talking with neighbors
when they are resting or playing in the parks. Following this survey study, interviews will
be conducted to further explore the reasoning behind the residents’ perceptions of how the
MPE community parks affect their social lives.

5.3. Limitation

The present study has some limitations. First, one of the limitations of this study
is that data were collected during the COVID-19 pandemic. The measurements were
self-reported, and the situation caused by the COVID-19 pandemic could have possibly
influenced the individuals’ feelings and responses. As such, there could some self-reporting
biases. Secondly, there could two inter-related relationships between the two factors of
‘satisfaction with community park quality’ and ‘frequency of community park use’. The
internal relationships between these independent variables were not included in this study
and need to be addressed in future research. Thirdly, this study used the mean imputation
technique to handle the missing data, something that is heavily critiqued in the literature.
Finally, this study only focused on the selected two MPEs in the inner west area of Sydney,
limiting the applicability of the findings to other MPEs.
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6. Conclusions

This paper explored the sustainable residential MPE developments by focusing on
the social well-being of the residents who live there from a New Urbanism perspective.
The results show that ‘frequency of community park use’, ‘rest space satisfaction’, and
‘pedestrian connectivity with surroundings’ are significantly and positively associated
with social interaction in MPEs. This study makes three main contributions to the liter-
ature: (1) it adds empirical evidence to the Australian MPE literature; (2) it empirically
contributes to neighborhood social sustainability research; (3) it contributes to the literature
on New Urbanism.

First, this study supplements the MPE literature by investigating MPEs in the inner
west area of Sydney. MPEs aim to promote sense of community and social wellbeing by
offering design, layout and physical/social infrastructures, such as providing more public
open space and value-added facilities. The findings help us to understand the relationship
between physical space and social interaction within MPEs, particularly focusing on the
inner urban areas MPEs.

Second, this empirical study contributes to neighborhood social sustainability research
by adding empirical evidence from the MPE perspective. The literature shows that neigh-
borhood social sustainability plays an essential role in the well-being of the residents who
live there, but there is a lack of research regarding how neighborhood communal spaces in-
fluence social sustainability. This survey study was conducted in the midst of the COVID-19
pandemic. This study could make unique contributions to the social sustainability literature
by adding empirical evidence collected under the context of the COVID-19 pandemic in the
Australian MPE context. COVID-19 may have reinforced interactions made them stronger.
Future research is needed to compare the data collected before, during, and after the pan-
demic. This study makes a unique contribution by adding evidence collected during the
COVID-19 pandemic and that can be used for future studies.

Third, this article empirically tested New Urbanism’s claims regarding the environ-
mental sustainability of neighborhood parks in the MPE context. The results imply that
community parks are important for promoting neighborhood social sustainability.

The results of this study may provide empirical insights for policymakers, urban
planners, and developers for MPE development in Sydney. For policymakers, the findings
provide empirical evidence on the use of more community parks in sustainable residential
developments to benefit the social wellbeing of the residents. The findings suggest that
the quantity and quality of a park’s rest facilities and spaces should be promoted. The
findings also imply that MPEs should be built in their open form to create good pedestrian
connectivity with the surrounding areas and facilitate social interaction between residents.
Enhancing social interaction between residents is important in sustainable urban devel-
opment. When people become social and attached to the place where they live, they care
more about others and the environment around them. For urban planners and developers,
this study indicates that MPEs are an excellent way to enhance social contact and sense of
community among residents. A well-designed MPE with integrated community parks will
provide a physical environment to encourage people to interact and, in turn, promote a
sense of community in neighborhoods.

Future research should improve the community park quality measurements by includ-
ing more aspects of park quality. Furthermore, future studies should consider exploring
multiple inner urban MPEs and addressing comparisons within and between MPEs with
respect to neighborhood communal space, social interaction, and community sustainability.
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