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Abstract: This research explores how outdoor spaces play a crucial role in providing urban children
with opportunities for physical activity and relaxation, together with the supervision of the children’s
outdoor activities, particularly in densely populated areas with limited open spaces. Effective design
of such spaces is vital for creating functional recreational areas within urban landscapes. Drawing
from ecological perceptual psychology’s theory of affordance, this research examines the positive
attributes of environmental affordances, specifically in Beijing’s central area. Using a children’s
park as a case study, systematic observations are conducted to understand the park’s potential for
diverse play opportunities and facilitating social interactions across age groups. However, the results
reveal that the children’s park falls short of realizing its affordances fully, restricting available play
opportunities. Specific play activities require distinct spatial arrangements influenced by children’s
ages. Maternal supervision significantly affects children’s play experiences. The study also highlights
grandparent involvement in overseeing children’s outdoor play, revealing differing supervision
styles. In conclusion, while fixed play equipment and rubber carpet ground enhance engagement
and safety, realizing the complete potential of children’s outdoor play spaces demands more inclu-
sive design. The research underscores the intricate interplay between environmental affordances,
adult supervision patterns, and children’s play experiences, paving the way for further exploration
of these dynamic relationships, and contribute to build environmentally and socially sustainable

urban environments.
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1. Introduction

Outdoor spaces play a significant role in providing urban children with opportu-
nities for engaging in physical activities, fostering social interactions, and facilitating
relaxation [1-3]. This significance becomes particularly important in high-density urban en-
vironments where the availability of open spaces is often constrained. The efficient design
of outdoor open spaces allows for the creation of functional and enjoyable recreational areas
within the confines of the available space [3-5]. Recognizing the efficiency of playgrounds
holds vital importance for urban planners, landscape designers, and policymakers as it aids
them in making informed decisions regarding resource allocation and effective integration
of recreational spaces within the urban landscape.

Copyright: © 2023 by the authors.
Licensee MDPI, Basel, Switzerland.

Within the realm of ecological perceptual psychology research, the theory of affordance
stands as a pivotal concept for comprehending the interaction between individuals and their
environment [3,6,7]. Drawing from Gibson’s definition, affordances encompass the physical
opportunities and potential hazards that organisms perceive when engaging within a
specific context [8]. This discussion predominantly focuses on the positive aspects of
environmental affordances. According to Kyttd, children’s environment-related affordance
is defined as ‘the functionally significant properties of the environment that are discerned
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through active information detection’ [6]. Affordance is also a nuanced attribute, varying
in levels of potential, perception, utilization, and adaptation. Essentially, affordances
imply that the environment must offer elements that individuals can perceive as conducive
to potential activities, although personal perceptions play a pivotal role. This notion
underscores the fusion of environmental characteristics and individual actions, inherently
rendering it variable and contingent upon each individual’s distinctiveness. Thus, the
concept of affordances serves as an apt framework for delineating the psychologically
essential attributes of children’s environments. Recent research has explored children’s
environments across diverse contexts, encompassing the affordances of the home-school
commute [9], public spaces [10], gardens [11], community [12], kindergarten outdoor
spaces [13], pre-school outdoor environments [14], schoolyards [15,16], and the broader
urban milieu [10,12]. However, there has been no research conducted in parks, especially
in densely populated urban areas.

Therefore, in this study, the objective is to understand the affordances of outdoor
open spaces within the central area of Beijing. This urban area faces unique challenges
due to its high population density, driven by land use regulations aimed at preserving its
historical heritage and curbing outward expansion, which, in turn, have implications for
the sustainable development of urban areas. To address this objective, a children’s park
situated in this densely populated region was chosen as the case study site. Systematic
observations were carried out within this park, to explore its ability to offer children
a wide range of play opportunities and facilitate physical activities among children of
varying age groups, while also taking the supervision conditions of these activities into
consideration. By understanding the sustainability implications of such urban green spaces,
we can contribute valuable insights to the ongoing efforts to create environmentally and
socially sustainable urban environments.

2. Methodology
2.1. Research Design

This research is focused on investigating the affordances of outdoor open spaces in
high-density urban areas, with a specific focus on the central area of Beijing as the case
study. To gain insights into children’s activities in the whole park, observation serves as
an effective means of recording real-world activities [17]. Observations can be conducted
formally or informally [18]. Observations can be carried out formally with a set schedule
(structured observation) or informally with narratives (participant observation) [19]. The
challenges of collecting data through observation arise from the different roles adopted by
the observer. When acting purely as an observer, the researcher’s presence may alter the
observed activities and influence the behavior of the subjects. Engaging in the observation
can pose a challenge in maintaining an objective narrative of the actual situation. In this
research, both participant and structured observation were utilized to minimize bias and
complement each other.

In this research, participant observations were conducted to capture the environmental
characteristics of the historical and protected inner city area of Beijing through photographs
and written descriptions. Structured observation was conducted using behavior mapping.
According to the widely used observation tool known as CARS (Children’s Activity Rating
Scale) [20], children’s play activities were categorized into five types: (1) Stationary—no
movement; (2) Stationary—with movement; (3) Translocation—slow; (4) Translocation—
medium; (5) Translocation—fast. However, in this study, due to the observed site being
divided into two separate parts connected by a slope, a significant number of children
were observed moving between these parts to engage in their next play activity. Therefore,
these non-play activities were classified as another type called “passing by”, following the
classification system used by Van Dijk-Wesselius [21]. Consequently, building on previous
research, this study observed six types of children’s activities in parks.
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2.2. Data Collection

Learning from participant observation, several green spaces within the Shichahai
area were frequently mentioned as children’s favorite outdoor play spaces. During the
pilot study, three popular parks were visited: Shichahai children’s park, Beihai park, and
Jingshan park. Two of these, Jingshan and Beihai, are famous tourist attractions with
a large area, where the local children and those of sightseeing tourists cannot easily be
distinguished. Unlike these two parks, the Shichahai children’s park is a small street park
without famous tourist attractions, so it is more widely used by locals. With the main
focus on the local children’s play activities, behavior mappings was conducted in Shichahai
children’s park.

The behavior mapping process was systematically executed to assess the relation-
ship between children’s behavior and the physical attributes of the play environment [22].
This involved documenting children’s activities, the involvement of caregivers, the spatial
locations of activities, and the broader environmental context. For the initial phase, the
children’s park was mapped using field measurements. The park was divided into two ob-
servation zones to facilitate efficient recording. During on-site observations, gender-specific
symbols were used to represent children, and their ages and activities were recorded
separately. Caregivers were also documented, along with their apparent ages and gen-
ders. Additionally, weather conditions and any site interventions were noted to provide
contextual insights.

Each mapping session lasted around 15 min, enabling the recording of immediate
behaviors. This approach ensured that each activity was documented only once during the
observation period. This process was repeated eight times between 5 pm and 7 pm over six
days in July 2018 at Shichahai children’s park. The observation days encompassed school
days, school summer holidays, and weekends, offering a comprehensive representation of
daily circumstances.

2.3. Data Analysis

During the behavior mapping process, each child and their accompanying adults
were observed and documented as distinct spots on the maps, each represented by unique
shapes or symbols. This approach enables the spatially related data, including age, gender,
and activity patterns, to be effectively integrated with contextual information. To facilitate
a comprehensive analysis of this spatially informed data, it was manually input into the
Geographic Information System (GIS) software, which not only serves as a repository
for the data but also empowers the visualization of the intricate interplay between the
recorded behaviors and the geographic layout of the Shichahai children’s park. Through
this integration of behavioral and geographical data, a deeper understanding of the spatial
dynamics of children’s activities within the park could be gleaned, shedding light on the
nuanced relationships between play patterns and the park’s physical characteristics.

2.4. Case Study Area

The case study was conducted in Shichahai children’s park, situated in the Shichahai
sub-district within Beijing’s Xicheng District. As a historical protected area, the traditional
low-rise courtyard-houses and hutongs are the dominant house type in this area. The semi-
public and public outdoor spaces within the hutong communities are limited, insufficient
to sustain local residents” daily need for conducting outdoor activities. As a substitute,
public outdoor space such as parks can play a more important role in sustaining local
residents’ daily outdoor activities. Within the Shichahai area, there are three parks, two
of which are well-known landmarks in Beijing: Beihai Park and Jingshan Park. These two
parks attract millions of visiting tourists each year. They also provide local residents with
precious public green space to conduct outdoor activities in the high-density inner-city
area. In mixed use by both locals and visitors, the scenic spots are attractions for visitors,
but the lawns, squares, and enclosed spaces away from the tourist-crowded areas are the
favorites of the local people. In addition to these renowned tourist attractions, Shichahai
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children’s park, though smaller in scale, offers local residents a public green space for their
daily outdoor activities. Unlike the crowded tourist areas, this park provides a quieter and
more regular environment for local residents to enjoy casual outdoor activities. To gain a
better understanding of how these spaces cater to the daily activities of local children, a
case study was conducted in this smaller-scale children’s park.

Generally, Shichahai children’s park encompasses an area of 700 m? and features two
flat rubber carpet playgrounds alongside two small badminton courts. The park lacks fixed
physical exercise or play facilities, apart from two children’s rides located at the western
corner and two Chinese chess tables with stationary chess pieces arranged beneath tree
shade. The components of Shichahai children’s park are depicted in Figure 1la. Access
to the park is facilitated through five entrances—four along Xihainanyan Road and one
on Yangfang Hutong. Notably, the park exhibits an altitude variation of 4 m from its
southern to northern boundaries. The park is divided into two sections at varying altitudes,
interconnected by slopes in the middle and stairs on the western side, as illustrated in
Figure 1b. The park holds particular significance, as children identified it as one of their
frequently visited locations during the pilot study. Despite its nomenclature as a children’s
park, this space is often shared by individuals from diverse age groups.

Pedestrian flow

Entrance

A
v
é&? Slope

+ Robber carpet playground

r

Figure 1. Features of Shichahai children’s park, (a) masterplan of Shichahai children’s park;
(b) entrance and pedestrian flow in Shichahai children’s park.

2.5. Ethical Considerations

This research employs observation as the primary method of data collection, excluding
the participation of both children and adults. Prior to commencing data collection, the
entire field research procedure underwent review and received approval from the Ethics
Committee of the University of Sheffield. The researcher underwent training before for-
mally collecting data to mitigate her influence on the activities of both children and adults.
Informed consent was obtained from all subjects involved in the study. Additionally, the
local government also granted approval for the data collection to occur within the park.

3. Results
3.1. General Situations

Based on the findings from our field research, it becomes evident that, for children
residing in the central area of Beijing, their outdoor play and travel experiences are typically
accompanied by adult caregivers. The data collected during our extensive observations
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at Shichahai children’s park, spanning six days, with two hours of observation each day,
revealed compelling insights. Throughout this period, we recorded a total of 404 children
(comprising 244 boys and 160 girls) actively engaging in outdoor play and exploration
within the park. Concurrently, we also documented the presence of 334 accompanying
adults, further classified as 219 parents and 115 grandparents, who were actively involved
in supervising and caring for the children during their outdoor activities.

Our analysis of the data, as presented in Figure 2, underscores some noteworthy
patterns. Firstly, it is evident that there is a higher representation of parents (219) in the
role of supervising children’s outdoor play activities compared to grandparents (115). This
finding could be indicative of the immediate and direct involvement of parents in their
children’s daily routines and recreational pursuits. Furthermore, when examining the
gender breakdown within the parent and grandparent generations, another interesting
trend emerges. Among parents, a greater number of females (173) are actively engaged
in caring for and supervising children’s outdoor activities, while a smaller proportion
comprises males (46). Within the grandparent generation, a similar pattern emerges, with
a higher number of females (59) participating in caregiving roles compared to their male
counterparts (56).

0 50 100 150 200 250 300 350 400 450

Grandparents I

Female
Male

Parents I

Female
Male

Children | EREm——
Girl

Boy

Figure 2. Demographic of recorded children and caregivers.

3.2. Spatial Distribution of Children in the Whole Park Area

According to the spatial-activity data collected through behavior mapping, in this park,
there are several spaces which are especially liked by children (Figure 3). Among these
popular spaces, the most favored play spaces are the two rubber carpet playgrounds and the
square next to the large rubber carpet playground. The rubber carpet playground provides
children with flat ground and a wide space to chase and run, while the square under the
trees provides more occluded spaces to conduct stationary play. At the eastern corner of
the square, there are several kiddie rides, which are popular with younger children. As
well as these extremely popular play spaces, the Chinese chess table is also attractive for
some older children. The slope bridging the level difference between the two parts of the
whole park is also a good place to play with bicycles, scooters, and roller skates.
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Figure 3. Spatial distribution of children.

3.3. Spatial Distribution of Different Levels of Children’s Physical Activities

To further understand the relationship between the spatial arrangements and chil-
dren’s use of the spaces, the different levels of children’s physical involvement and the
spatial preferences of these different activities are analyzed, as seen Figure 4a—f. From
the lowest level of physical involvement to the highest, Figure 4a—f shows the spatial
preferences for these different play activities. The stationary games (b), which include
chatting, sitting, playing chess, watching others playing, usually take place at three places:
the Chinese chess tables, benches, and kiddie rides. In these places, chairs, benches, and
tables are provided for children to sit and play. Stationary play with small-scale physical
movements frequently takes place on the rubber carpet playgrounds (c). The children
usually stay together, playing with a toy or watching others playing with toys. The main
activities involving slow to moderate level translocation, like slow running and chasing,
also take place on the carpet playground and the square, as well as on the pavements
around these playgrounds (d) and (e). Strenuous physical activities like cycling, roller
skating, or playing ball games frequently happen on the slope which connects the two parts
of the park (f). The connecting long slope provides children with a certain level of challenge
to play with bicycles, scooters, and roller skates, increasing the play value and experience
of the equipment. Less structured play, such as passing-through or hanging around to find
play partners or opportunities, takes place at the small badminton field or on the slope
where there is an open view to observe what is going on within the whole park (a).
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Figure 4. (a) Children passing by; (b) stationary—no movement; (c) stationary—with movement;
(d) translocation—slow; (e) translocation—medium; (f) translocation—fast.

3.4. Spatial Distribution of Different Ages

Figure 5 presents a comprehensive breakdown of the age distribution of children
observed in Shichahai Children’s Park. The predominant group comprises children under
the age of six, who are often found engaging in various activities around the park. These
young children tend to gravitate towards the flat rubber carpet playgrounds, the square
adjacent to the large carpet playground, and the pathways leading to the park’s slopes (see
Figure 5a—d). These areas provide a safe and engaging environment for their age group.
Conversely, as depicted in Figure 5a—c, children over six years old exhibit less interest in
the park’s fixed play facilities, such as kiddie rides. Instead, they are more inclined to
interact with other children, engaging in activities like chasing or running throughout the
entire park. This age group seeks a more dynamic and unstructured play experience that
encourages social interaction and physical activity. Moving into the older age bracket of 9
to 11 years in Figure 5d, a notable trend emerges: playing chess becomes their predomi-
nant activity within the park. These older children appreciate the park as a place where
they can engage in strategic and intellectual games, fostering cognitive development and
social engagement.
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Figure 5. Spatial distribution of children in different age groups. (a) Children aged 0-2; (b) children
aged 3-5; (c) children aged 6-8; (d) children aged 9-11.

3.5. Spatial Distribution of Caregivers—Parents

As previously mentioned, the majority of adults responsible for supervising children’s
outdoor play in Shichahai Children’s Park are parents. Moreovet, a closer examination of
the data reveals an interesting gender-based distribution among these parental caregivers,
with a notable presence of mothers compared to fathers (as illustrated in Figure 6). This

observation aligns with broader societal trends where mothers often take on a significant
role in childcare responsibilities.

Figure 6. Spatial distribution of parents. (a) Areas supervised by paternal caregivers; (b) areas
supervised by maternal caregivers.

Delving deeper into the spatial analysis of the distribution of maternal and paternal
caregivers within the park, it becomes evident that the caregiving responsibilities are
predominantly assumed by maternal figures. Figure 6a,b provides visual representations of

this trend, indicating that a substantial portion of the park space falls under the intermittent
supervision of maternal caregivers.
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3.6. Spatial Distribution of Caregivers—Grandparents

According to the behavior mapping data, grandparents also take responsibility for
taking care of children playing in public open spaces. Grandmothers and grandfathers
who take care of their grandchildren in the park outnumber fathers, while the number of
grandmothers or grandfathers supervising children’s outdoor play are around the same.

According to the density analysis of accompanying grandparents, the covering ranges
of grandmothers and grandfathers (Figure 7a,b) are almost the same, but the big difference
between grandmothers’ supervision and grandfathers’ supervision is that more grandfa-
thers prefer to take their grandchildren to play on the kiddie rides. Grandfathers are the
group who are observed taking children to play on the kiddie rides most frequently, but
grandmothers rarely do this.

Figure 7. Spatial distribution of grandparents. (a) Areas supervised by grandmothers; (b) areas
supervised by grandfathers.

4. Discussion

Observations and behavior mapping were used to document the actions of both chil-
dren and caregivers in the park. The findings shed light on a critical facet of sustainability,
particularly in the context of densely populated Chinese cities: the efficient utilization of
urban public space. These observations and mappings revealed that each type of play
activity required specific spatial arrangements. At times, the suitability of a location deter-
mined whether a particular play activity could occur there. However, it was evident that
within the children’s park, the full potential of each space’s affordances had not been fully
realized. This untapped potential could offer diverse play opportunities for children of
different ages. This untapped potential within the park represents a missed opportunity
for sustainability.

Generally, in the children’s park, the primary venues for various children’s play
activities were the flat and soft rubber carpet playgrounds without facilities. Most stationary
and slow-moving play occurred in these areas. Similarly, fixed-play facilities such as kiddie
rides and Chinese chess tables primarily supported sanitary play behaviors. Reflecting
on previous research conducted in the US [23,24] and Northern Europe [13,15] this result
indicated that the carpet playground, resembling a pavement, and most of the fixed play
facilities were associated with low levels of physical activity. Furthermore, the results
demonstrated that the slope connecting the two parts of the park sustained a wider variety
of strenuous physical activities. However, these spaces were not originally designed for
children, as they were often considered informal play spaces in previous research [25].
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The research also revealed a strong connection between the use of spaces in the park
and children’s ages. Among younger children, the flat carpet playgrounds and fixed play
facilities were the most sought-after spots. In contrast, older children, who preferred more
demanding physical activities, found the flat carpet playground inadequate. According to
the theory of affordance [10], young children were drawn to formal play spaces like the
rubber carpet playground and fixed play facilities due to their bright colors and inviting
features. Older children, on the other hand, were more adept at recognizing the potential
of spaces and using them in unique ways. Therefore, this research supported the theory
of affordance by emphasizing that the perception and utilization of space potential were
strongly linked to children’s age [26].

Furthermore, the higher presence of maternal adults supervising children’s outdoor
play indicated a significant maternal influence on children’s experiences. This maternal
dominance in supervision, reported in the USA [27,28], Canada [29], and Europe [30],
was primarily attributed to the cultural role of mothers, which was further reinforced in
traditional Chinese culture. Additionally, parenting styles had an impact on children’s play
behavior, particularly in terms of risk-taking attitudes, as demonstrated in previous research
in the USA [31]. However, the specific mechanisms of maternal-dominated supervision of
children’s outdoor play activities were not explored in-depth in this research, leaving room
for future investigation.

Insights gleaned from field research indicate that co-parenting by grandparents is a
common occurrence, particularly during children’s outdoor play [32-34]. The involvement
of grandmothers and grandfathers does not differ significantly in terms of quantity. How-
ever, a substantial difference exists between the supervision styles of grandmothers and
grandfathers. Grandfathers show a clear preference for paid facilities. This phenomenon,
newly reported here, might stem from varying concepts of child-rearing and household
expenditure between grandfathers and grandmothers. These differing perspectives could
impact their attitudes towards allowing children to engage with paid facilities. Neverthe-
less, this connection remains unverified by this study, necessitating further exploration.

While this study has shed light on various aspects of play activities and caregiver
influences within a children’s park, several limitations should be acknowledged. Firstly,
the research primarily focused on a single children’s park, which may not fully represent
the diversity of play environments in other locations. Additionally, the exploration of the
specific mechanisms behind maternal-dominated supervision and the preferences of grand-
mothers and grandfathers for paid facilities remains somewhat superficial, warranting
further in-depth investigation.

In light of these limitations, several recommendations for future research and practical
considerations emerge. Future studies should consider employing a longitudinal approach
to capture the evolving dynamics of play activities and caregiver influences in children’s
parks. Moreover, expanding the scope of research to include multiple parks across different
cultural contexts could provide a more comprehensive understanding of these phenomena.
Additionally, qualitative research methods, such as interviews and focus groups, may
offer valuable insights into the intricacies of maternal and grandparental roles in shaping
children’s outdoor play experiences. Finally, park designers and policymakers should take
into account the varying needs and preferences of children of different ages when planning
and designing play spaces, ensuring that they maximize the full potential of each area to
provide diverse and stimulating play opportunities for children, especially in high-density
urban areas.

5. Conclusions

In conclusion, this study has employed observations and behavior mapping to provide
valuable insights into the dynamics of play activities and caregiver influences within a
children’s park. It has become evident that the design and arrangement of play spaces
played a pivotal role in shaping the types of activities that occur within them. This
highlights the necessity for thoughtful spatial planning to maximize play opportunities,
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ultimately contributing to the development of a sustainable city by improving the efficiency
of limited outdoor spaces.

The study has illuminated the prominence of flat carpet playgrounds and fixed play
facilities as central venues for children’s play, underscoring their potential as sustainable
urban assets that promote physical activity and social interaction. Furthermore, the age-
related preferences for specific play areas offer guidance for creating inclusive environments
that cater to the diverse needs of children of varying ages, contributing to the overall health
and well-being of urban communities.

Maternal involvement in outdoor play activities, influenced by cultural roles and
parenting styles, presents an opportunity for sustainability through the promotion of
outdoor and recreational spaces as well as family bonding in urban areas. Additionally, the
involvement of grandparents in co-parenting revealed interesting variations in preferences,
suggesting a potential link between child-rearing concepts and spending patterns.

In essence, these findings underscore the multifaceted relationship between urban
planning, caregiver dynamics, and the development of inclusive and stimulating play
environments for children of all ages. They emphasize the need for a holistic approach
to sustainability that integrates spatial design, community engagement, and cultural un-
derstanding in shaping vibrant and resilient urban spaces. Further research in this field is
essential to delve deeper into these patterns and unlock their full potential for sustainable
urban development.
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