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Abstract: In recent years, the demand for children’s activities has been increasing, and the children’s
consumer market has expanded annually. A large number of urban commercial spaces for
children’s activity that meet the needs of children’s activities have been built in Chinese cities. This
paper analyzed the distribution of these spaces in Changchun City, divided children’s activity space
into five categories, analyzed the distribution and spatial differentiation using ArcGIS tools, and
discussed the formation mechanism of the spatial pattern of children’s activity space. The results
show that: (a) The spatial agglomeration of children’s activity places in Changchun was remarkable
and formed a multicore spatial pattern of three municipal and six district-level centers. (b) Different
varieties of children’s activity places showed significant spatial differences with "center-periphery"
and spatial distribution patterns and each block unit had specialized characteristics. (c) The
diversification and social demand for children’s activities, children’s consumption (a new growth
factor for the modern service industry), market competition for rent, coupling relationship with
urban functional areas, traffic convenience and accessibility, and changes of children’s activity
behavior patterns and preferences were the main factors that influence commercial children’s
activity space in Changchun. (d) The inequitable spatial distribution of children’s activities, the poor
accessibility of children’s activity places, the lack of outdoor places and natural elements, the
excessive concentration of children’s activities, and the lack of reasonable guidance of children’s
commercial activity places in the city pose challenges for daily activities of urban children. Based
on these results, this paper put forward some constructive policy suggestions, such as the planned
addition of children’s public places and children’s outdoor places, enriched green and natural
elements of children’s places, the construction of children’s activities facilities in residential areas,
and the addition of children’s activity facilities in the compulsory standards for urban construction.
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1. Introduction

The international community is increasingly paying more attention to children’s education and
development. The healthy growth of children is an important part of a country’s economic and social
development. Since the convention on the Rights of the Child and the construction of "child-friendly
cities" were put forward, many developed countries have proposed to build child-friendly cities, and
include children in the design and planning of children’s spaces (which have become the focus of
urban planning) [1,2]. These days, parents pay more attention to children’s education and have
higher expectations. Additionally, parents want children to participate in a wide range of activities
so that they can broaden their horizons and improve their skills [3].
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China has the largest urban population and the largest number of children in the world. In
January 2016, China changed its family planning policy from a one-child to a two-child policy; the
number of newborn babies is expected to increase from 2.3 to 4.3 million annually [4]. In the future,
there will be more children living in cities in China and the demand for children’s activity space will
significantly increase. However, in the past, urban spaces in China were designed mainly to meet the
needs of adults [5,6], without fully considering the needs of children [7-9]. Therefore, there is a
relative lack of spaces for children’s activities in urban cities. The lack of spaces for activities, the
stress on adult-centered-designs, and the presence of unsafe hidden dangers greatly limit children’s
enthusiasm for activities, hinder the accumulation of social knowledge, influence the development
of children’s imagination and creativity [10], and gradually exclude children from public spaces. With
the emergence of new facilities in Chinese cities for children’s activities (such as early childhood
education centers, children’s training, counseling organizations, and interest classes), children are
more likely to visit institutionalized and commercialized spaces with their parents [11].

Although the concept of children’s activity space is not new [12-14] a universal definition of
children’s activity space does not exist. Scholars have successively proposed that the children’s
activity space is a conventional place that meets children’s needs for walking, playing, learning, rest,
etc. [10,15], which is the interaction between children and the environment. The interaction between
children and the environment plays a very important role in children’s development and physical
health [16] and directly affects children’s interaction with society [17]. For children, the activity space
includes home, school, and a "third place" [18]. In the competition for the development of urban built-
up spaces, children’s public activity spaces are neglected; public activity space gradually decreases,
and children are blocked from streets, squares, nature and other activity spaces. Semipublic
commercial activity spaces gradually become the main center for children’s activities in the city [19-
21]. This paper focuses on children’s activity spaces, i.e.,, commercial activity places for children in
cities, where they often move around with adults. Previous international studies on children’s
activity space have paid more attention to children’s activity neighborhood space [22,23], public
space [24,25], school, and family [26,27], and have not focused on children’s commercial activity
spaces. These studies lacked empirical evidence on spatial distribution and the forming reasons for
children’s activity space. A study on the spatial distribution of children’s commercial activities is of
great significance for the improvement of urban spaces and the rational planning of urban residential
and public activity spaces.

Based on this, this paper proposes the following research questions:

(1) What is the distribution pattern of urban children’s commercial activity space?

(2) How is the distribution pattern of urban children’s commercial activity space formed?

(3) How can planners optimize the limited space for children to meet the increasing needs of
society?

In order to answer these questions, this paper first reviews the relevant literature on children’s
activity space. Next, taking Northeast Asia’s regional center city, Changchun, as a case study, point
of interest (POI) data and spatial analysis methods are used to explore the distribution of children’s
commercial activity places. This paper summarizes the hierarchical distribution, cluster
characteristics, and the formation mechanism of the spatial distribution pattern of children’s
commercial activity space in Changchun. This research on children’s activity space, based on POI
data, fills research gaps (in the space of children’s commercial activity space in China) and enriches
the research results of international children’s geography. Additionally, the results will also help
urban planners and professionals to improve urban planning and provide a research basis for
Changchun to build a child-friendly city in the future.

2. Literature Review

Since the 1990s, research on children’s geography has developed rapidly [28-30], and relevant
studies on children’s activity space have increasingly paid more attention to children’s geography
[31]. Most research on children’s activity space has focused on children’s access to parks [32],
accessibility and design of playground facilities [33-36], children’s neighborhood activity and play



Sustainability 2020, 12, 1377 3 of 21

space [37-39], children’s play in public open spaces [24,25], children’s interaction with natural spaces
[40-43], etc. Children use spaces differently than adults; they tend to play and learn in these places
rather than work or use them for leisure [44]. Children’s activities in their free time may have a
significant positive impact on their level of physical fitness [24,27]. Researchers have divided the
important daily life areas of children into outdoor play space, leisure club, and kindergarten
according to their use of daily activity spaces [19], and divided the children into outdoor children,
indoor children, and backseat generation. The most recent addition to this classification is the child
in the back seat of cars (backseat generation), which includes most urban children, and it referred to
children escorted by adults whose activity space was mainly represented by children’s activities
organized by adults [45].

The term “children’s activity space” is often replaced by distance in traditional studies.
Children’s activities in the neighborhood are usually carried out within 400 meters of their home [18].
In some studies, researchers taught children to wear GPSs and accelerators to measure their physical
and daily life activities [14,22,38]. In contrast to activity distance which measures activity space, many
studies measured the area covered by children’s activities and considered it to capture the space that
children use in the neighborhood to play; where children explore their surroundings, practice social
skills, and develop friendly relationships with other children, neighbors, and employees of existing
community institutions [46]. In other studies, children and their parents were made to draw the range
of neighborhood activity of the children to explore the differences between the perception of children
and their parents on the range of children’s neighborhood activity [23] and statistically quantify the
activity range of children to nearby places (either independently or accompanied by adults) [16].
Neighborhood activity spaces may have a significant and lifelong impact on children’s health and
are regulated by both parental behavior and the surrounding environment [15,47]. In Western
countries, the most common places for children’s activities were their garden [41], neighborhood
spaces, and designated extracurricular activity places. Conversely, in China, the most commonly
used places for children’s activities were public recreational facilities and business destinations
outside the community (even children living in remote areas often play in these places) [37]. Recently,
online and video games have become a major component of children’s entertainment activities
[48,49]; these have a greater impact on the scope of children’s daily activities. Although Chinese
online companies have developed several new technologies to strictly control children’s play time
and game categories; children’s daily activities, especially outdoor and sports activities, are still
strongly affected by video games [50].

Childhood and parental attitudes have changed; children spend more time in activities
organized in schools, communities, or commercial spaces [51,52]. The number of activities that
children can participate in has increased, the activities have become more diversified, and spaces for
these activities have become more extensive. Traditional physical activities are modernized into
newer versions and are now differentiated (such as baby swimming and children’s theaters). The
demand for children’s activities is growing, especially in urban centers and a culture of new
consumers (children) has promoted the development of new business areas [23]. Many parents
consider it necessary that children participate in extracurricular activities. While younger children
are mainly involved in math tutoring, sports, and creative skills, the older ones are mainly involved
in language and music courses. Although time, experience, and money are needed, parents are keen
to develop their children’s skills [53].

In recent years, big cities in China have gradually realized the social value of children’s activity
space, and many cities have tried to implement the concept of "child-friendly cities" [54]. The
government has provided a lot of support for the construction of facilities for children’s public
welfare activities, especially public cultural education. Due to refined management methods and
strong affinity, children’s commercial activity places have formed a good complementary effect on
public places [55]. Although the Chinese government does not manage children’s commercial
activities separately [56], it has recently imposed strict age restrictions on commercial places such as
song and dance halls, Internet cafes, and video game halls [57]. For other children’s commercial
activity places, the government has adopted only general commercial place management measures
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focusing on environmental health, safety, and consumer rights. Cultural and educational places are
managed by the education department with certain business access and business content restrictions
[58]. In general, the government’s management of commercial children’s activity places is still at the
level of market management, and no management policy based on the goal of children’s growth has
been formulated yet [56,59].

Only a few studies have summarized the importance of children’s commercial activity places
[11] and have focused on the distribution of children’s commercial activity in urban spaces [19,60].
Moreover, the studies are mostly from developed countries and lack empirical data from developing
countries and are mostly concerned with after-school clubs [51,53]. This paper examines Changchun
in China and analyzes the places with children’s commercial activity, summarizes and classifies
children’s commercial activity places, explores the distribution pattern, characteristics, and formation
mechanism of children’s commercial activity space, and adds to the existing knowledge on children
activity space.

3. Materials and Methods

3.1. Study Area and Data Sources

The area chosen for the study was the central urban area of Changchun, which has a total area
of 612.08 km? (source: Changchun City Master Plan (2011-2020)). Changchun (an important
industrial city, the earliest automobile industry base and film production base) is one of the central
cities in Northeast China. By the end of 2017, Changchun had a total population of 3.341 million,
including 513,000 children under the age of 18, which accounted for 15.35%. The GDP was 649.5
billion yuan, and the total retail sales of consumer goods was 292.27 billion yuan (source: 2018 Jilin
Statistical Yearbook). The per capita disposable income of urban residents was 35,332 yuan, the
structure of the three industries was 4.2:48.9:46.9, and there were 1.72 million motor vehicles (source:
Statistical Communique of Changchun City on the 2018 National Economic and Social Development).
Spatial registration and digital processing of remote sensing image data enabled the collection of
vector data on main roads, green spaces in urban parks, and water areas. Next, the central urban area
was divided into several TAZ (traffic analysis zones) grid units (based on the vector data of urban
trunk roads).

The POI data were obtained from the Baidu Map Open Platform in October 2019. The Baidu
Map Open Platform provides a query service for point of interest (POI) data in a certain area. Store
operators, consumers, and Baidu employees upload the city’s POI data. The data is updated in real
time, which ensures accuracy. The data included six major categories: parks, cultural places, sports
places, recreational places, schools, training institutions, and other smaller categories. As different
countries and regions have separate definitions for children’s age, for consistency in this paper, the
children were referred to according to the Convention on the Rights of the Child as "anyone under
the age of 18 is classified as a child." All the children in this study were under 18 years of age. In order
to guarantee the quality of the data, this paper collected the POI data for an artificial selection of those
closely related to children’s activities and dedicated to the activities of children, and then reclassified
them. The places for children’s commercial activities were divided into children’s tuition, children’s
art activities, children’s amusement activities, children’s sports activities, and children’s early
education activities (Figures 1 and 2). After spatial matching, de-duplication, and deletion of low-
recognition children’s activity places, a total of 1587 valid POI data was obtained (Table 1).
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Figure 1. The spatial distribution of point of interest (POI) points in children’s activity places in
Changchun.

d) Children's tuition activity places e) Children's early education activity places

Figure 2. Different types of children’s activity places in Changchun.

Table 1. POI data and source description of various children’s activity places in Changchun.

0 -3 years 4-6 years
(Infant) (Preschool)

Proportion

Categories (%)

7-18 years Quantity
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(Middle and
primary school)
Children’s After-school After-school
tuition activity ---- care, English counseling, 308 194
places for children language education
Ch,l lc'iren sart -—-- Art interest Art interest class 678 42.7
activity places class
Children’s Parent-child Indoor Outdoor
amusement la layground layground 229 144
activity places pray playg playé
. , . Physical .
Chllfir'en s sports Ph}'fs%cal training, ball Taekwondo, boxing, 13 71
activity places training ball games
games
Abacus mental
Children’s early Whgle— arlthmetlc.,
. brain whole-brain
education - 259 16.3
. developme  development,
activity places
nt preschool
education

Note: This paper focused on children’s exclusive activity space. Since children’s clothing, maternal
and infant retail spaces mainly relate to their parents, it was not appropriate to include them in the
space for children’s exclusive activity. Therefore, this study did not include children’s shopping space.
Internet cafes and electronic game halls are not counted as commercial children’s activity places
because they are not allowed to open to minors in China.

3.2. Methods

3.2.1. Kernel Density Estimation

Kernel density estimation is a common research method in geography. It is used to identify the
gathering area of children’s activity places and analyze the degree of concentration of children’s
activity places in the surrounding areas [61]. In this paper, the density estimation was used to analyze
the spatial distribution pattern of children’s commercial activity space in Changchun. The kernel
density estimation uses a nonparametric method to calculate the probability density of random
variables [62]. It estimates the aggregation degree of spatial point features distribution by a regular
moving quadrat [63]. The formula used was:

F© = k(5 0
i=1

where f(s) is the calculated kernel density function at the spatial position s, k is the spatial weight

function, ’ is the distance decay threshold, and 7 is the number of children’s activity places whose
distance from position s is less than or equal to /.

3.2.2. Concentric Analysis

The concentric analysis technique is used in urban geography to study of the spatial pattern of
urban service facilities and urban functional land [64-66]. Concentric analysis refers to a circle with
its center on the city center and extrapolated with a fixed radius [65]. The Changchun People’s Square
was selected as the center of the circle, and a buffer was made every 2 km from the center to the
periphery. Then, the number of children’s activity places in each circle was counted; finally, the
"center—periphery" spatial distribution of children’s activity places in each circle was analyzed.

3.2.3. Location Quotient
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Location quotient is usually used to analyze the degree of specialization of an industry sector in
the region [67]. The location quotient analyzed the specialization degree of children’s activity space
in different TAZ blocks [68]. The higher the location quotient value, the higher the specialization
degree of children’s activity space for that block. When the location quotient index Q > 2 of children’s
activity place in the TAZ block was high, its specialization degree and competitiveness in the block
was high, forming the industry advantage cluster; When 1 < the location quotient index Q < 2, the
children’s activity place had medium degree of specialization and certain competitiveness in the
block, and the concentration of industry advantages was not significant; When the location quotient
index (Q) was <1, children’s activity place had low degree of specialization and poor competitiveness
in the block, and there was no agglomeration of industry advantages. The formula used was:

QK_A = EK—A/EK' (2)

where Qx4 is the location quotient of children activity place type A in region K, Ex-4 is the ratio of the
number of children’s activity place type A in region K to the number of all places in the whole region
and Ek is the ratio of the total number of places in region K to the number of places in the whole
region.

4. Results
4.1. The Spatial Pattern of Children’s Activity Places

4.1.1. The Overall Pattern of Spatial Distribution

Children’s activities places form a multicentric agglomeration spatial pattern in Changchun; it
included three high-density (Guilin Road, High Silicon Valley, and Dongsheng Street), six medium-
high density (Zhubang City Square, Chongqing Road, Honggqi Street, Nanhu New Village, Ecological
Square and Zhonghai Eurasian Square), and several medium-density children’s activity areas (Figure
3).

The high-density areas of children’s activity were mainly distributed in the core urban areas; the
density decreased successively from the center to the periphery, and several medium-high density
areas were in the periphery of the city. A large number of areas in the middle of the city had children’s
activity areas. Among them, the activity areas of Chongqing Road and Dajing Road had been
connected into a single gathering area; Guilin Road and Honggqi Street, High Silicon Valley, and
Eurasian Shopping Mall were connected, forming a main center and a pair of double-core gathering
centers. In the periphery of the city, children’s activity places were combined with commercial
complexes (Zhubang City Square, Ecological Square, Zhonghai Eurasian Square, etc.) to form several
point-like high-density children’s activity areas, which were the secondary service center of
children’s activity space in Changchun.
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Figure 3. Spatial density distribution of children’s activity places in Changchun.

4.1.2. Spatial Agglomeration State

The global Moran’s I value for the spatial distribution of children’s activity places was 0.14 (at
the significance level of 0.01), indicating a positively significant spatial correlation. The cold and hot
spot distribution of the local Gi index for children’s activity places is indicated in Figure 4. There were
several significant hotspots and cold spots showing the distribution of children’s activity places. The
hotspots were mainly distributed in the urban core areas. Guilin Road, Honggqi Street, and High
Silicon Valley together formed a northeast-southwest strip of hotspots, which was a highly
concentrated area of children’s activity space in Changchun. The distribution of cold spots was
mainly in the northeast and southwest of the urban periphery, indicating that children’s activity
places in Changchun were not equipped enough in the northeast and southwest areas of the urban
periphery and that the service level was low. Guilin Road, High Silicon Valley, Dongsheng Street,
and other hotspots had high Gi values in adjacent blocks, and the characteristics of grid clusters of
the "High-High" type were obvious, which had a significant impact on their neighboring areas.
Chongqing Road, Ecological Square, Zhonghai Eurasian Square, and other places did not show
obvious characteristics of hotspot gathering areas, which indicated that its scale was relatively small
and that its impact on adjacent areas was weak.
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Figure 4. Cold and hotspot gathering pattern of the spatial distribution of children’s activity places in
Changchun.

4.1.3. Hierarchical Organization

The identified areas of medium-high density hotspots were used to extract the area, number of
PQOlIs, and the average kernel density of each hotspot. Using the group analysis tool in GIS, the space
constraint parameter, NO_SPATIAL_CONSTRAINT, was selected. The nine hotspots identified were
clustered and divided into two levels, i.e.,, municipal center and district center, for children’s activity
places (Table 2).

Table 2. Classification of hotspots in the central urban area of Changchun.

. Number of Hotspot Mean kernel
Grading Hotspots POIs area(ha) density

Municipal Center Guilin Road 89 430 14.126
High Silicon Valley 108 395 14.037

Dongsheng Street 72 355 12.051
District Center Chongqing Road 52 265 10.367
Zhubang City Square 40 143 11.141

Zhonghai Eurasian 141 118 10.043

Square

Honggqi Street 37 220 11.101

Ecological Square 33 132 10.756

Nanhu New Village 17 62 9.854

The results of clustering showed that (Table 3): (1) Changchun city initially consisted of Guilin
Road, High Silicon Valley, and Dongsheng Street as the municipal children’s activity center.
Chongqing Road, Zhubang City Square, Zhonghai Eurasian Square, Hongqi Street, Ecological
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Square, and Nanhu New Village were the district-level children’s activity center for the space pattern
of children’s activity space. (2) From the perspective of functional composition, the activity places of
municipal children’s activity centers were relatively coordinated and their functions tended to be
comprehensive. The district-level children’s activity centers were usually dominated by one or two
kinds of activity places, and their internal functions were relatively simple. For example, children’s
activity centers in Chongqing Road and Honggqi Street mainly provided school guidance and art
activities, and the district-level children’s activity centers of Zhonghai Eurasian Square and
Ecological Square mainly provided early education. (3) From the perspective of service objects, the
service objects of municipal children’s activity centers were more focused on primary and secondary
school students, while district children’s activity centers were more focused on preschool children
(3-6 years old) and infants (under 3 years old). (4) From the perspective of environmental
characteristics, municipal children’s activity centers were usually concentrated in the vicinity of
urban commercial streets and key primary and secondary schools. The operation scale for 1-3 floor
storefront shops or office buildings on both sides of the streets was relatively small, with poor
facilities and environment. District-level children’s activity centers were often concentrated near
large comprehensive shopping centers selling branded merchandise and had better environmental
facilities.

Table 3. Summary of hotspots in children’s activities in Changchun.

Eurasian Square

complex
Street shops in

Grading Hotspots Category Place location Service object
. Office buildings on . .
Municipal Guilin Road Comprehensive  both sides of Tongzhi Primary and middle
Center school students

Street
High Silicon Comprehensi CommeI;(:lal forilplex' Infant, preschool
Valley omprenensive gymnasitim, children
storefront
Dongsheng .
Comprehensive  Street shops 1-3 floors All ages
Street
hops i
District . School guidance St?eet S1opsin Primary and middle
Chonggqing Road residential areas
Center and art school students
around the school
Zhubang City Inside commercial Pres'chool children,
Art primary school
Square complex
students
Zhonghai . Inside commercial Infant, preschool
Comprehensive

children

Primary and middle

Honggqi Street School and art residential areas
school students
around the school
Ecological Art Inside commercial Infant, preschool
Square complex children
Nanhu New Early d‘.uldhood St?eet shops in .
. education and residential areas Preschool children
Village

school guidance

around the school

4.2. The Spatial Differentiation of Functional Types of Children’s Activity Places

4.2.1. Spatial Differentiation of "Center—Periphery" Function Types

In this paper, the point density of children’s activity places in each circle was used to represent
the spatial distribution characteristics of the "center—periphery" of children’s activity places (Figure
5). In general, children’s activity places were mainly distributed within an 11 km circle with
Changchun People’s Square as the core. The spatial differentiation of "center—periphery" of various
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children’s activity places showed that: (1) The distribution range of children’s art activity was the
widest and the density was highest in the central area and formed a secondary peak at 5 km with a
downward decreasing trend. (2) The circular trend of the distribution of children’s tuition activity
places and children’s amusement activity places was similar; the circular distribution density
gradually decreased from the center to the periphery. (3) The circular distribution of children’s sports
activity places and children’s early education activity places showed an “inverted u-shaped trend”,
with the circle distribution density reaching a peak at 5 km which decreased successively outward,
mainly within 3-9 km.

it =& Children's art activity places
12 : ” -
=8 Children's tuition activity places
10 i
== Children's amusement activity places
8
=>€Children's sports activity places
6
== Children's early education activity
4
2
0

1km 3km 5km 7km 9km 11km 13km 15km  17km

Figure 5. Distribution of dot density circles in children’s activity places in Changchun (unit:
individual/km?).

4.2.2. Distribution and Specialization of Children’s Activity Places in Different Categories

Various kinds of children’s activity places formed multiple hotspots with a high density in space;
all were distributed within the city’s fourth ring road (Figure 6). A polycentric spatial agglomeration
was prominent. All kinds of children’s activity places coexisted in spatial agglomeration and
diffusion, with mainly point-shaped central agglomeration. Along the main "axial" roads, with the
help of traffic nodes and commercial centers with "skip" diffusion, hotspots of multiple levels were
formed in the central urban area, and the agglomeration centers of various levels were staggered.

There were significant differences in the spatial distribution of children’s activity places for
different categories. The high-density hotspots of children’s tuition activity places, children’s art
activity places and children’s amusement activity places were mainly distributed in the urban core
area, and the kernel density decreased in a step-like manner from the urban center to the periphery.
However, the high-density hotspots of children’s sports activity places and children’s early education
activity places were mainly distributed in the urban periphery, forming a spatial distribution pattern
of "low-core-high-periphery". The space diffusion characteristics of children’s tuition activity places,
children’s art activity places, and children’s sports activity places were the most significant, forming
a cluster center of multiple levels within the urban center. The number of high-level, medium-level,
and low-level cluster centers increased successively, and the spaces crisscrossed with a wide range
of services. However, the space agglomeration characteristics of children’s amusement activity places
and children’s early education activity places were more significant. The number and scale of 2-3
primary centers, secondary centers, and tertiary centers were very low and they had not yet
developed. The spatial diffusion characteristics were not significant and the service scope was small.
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Figure 6. Distribution of kernel density of various children’s activity places in Changchun.

As shown in Figure 7, there were also significant differences in the degree of specialization of
different types of children’s activity places in each block unit. The high degree of specialization of
children’s art activity places and children’s amusement activity places was similar to the spatial
distribution characteristics of high-density hotspots. The number and distribution of highly
specialized blocks of children’s art activity places were the largest, showing strong industrial
advantages in each block of the city. The highly specialized blocks of children’s amusement activity
places were mainly concentrated in the urban park green space and large commercial complex in the
city center, showing strong industrial advantages in the urban core area.

Compared with children’s art activity places and children’s amusement activity places, the
highly specialized blocks of children’s tuition activity places, children’s early education activity
places, and children’s sports activity places were distributed more in the urban peripheral areas,
indicating that the three types of children’s activity places had no obvious competitive advantages in
the urban central areas. At the same time, the high-density hotspots of children’s tuition activity
places, children’s early education activity places, and children’s sports activity places were located in
neighborhoods that did not show the characteristics of a high degree of specialization, indicating that
these three types of children’s activity places were more dispersed in the city than children’s art
activity places and children’s amusement activity places.
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Figure 7. Distribution of specialization of various children’s activity places in Changchun.
4.3. The Formation Mechanism of Children’s Activity Space

4.3.1. The Diversification and Social Demand of Children’s Activities

With the transformation of China’s basic education concept to quality education, training of
children is no longer limited to institutionalized exam-oriented education, and children’s needs tend
to be diversified and personalized. Presently, Chinese families pay an increasing amount of attention
to children’s education and the improvement of children’s overall quality to cultivate children’s
interest in activities that stimulate their nature. However, teaching in Chinese schools tends to be
standardized and consists of repetitive activities that inhibit children’s active nature, curiosity, and
imagination; this does not help cultivate children’s creativity and innovation. Therefore, it is difficult
to meet parents’ demand for children’s education. In this context, children’s activity places, that focus
on the development of children’s potential interests (such as early childhood education, whole-brain
development, and art training) are expanding rapidly within the city.

The continuous improvement of children’s activities makes the places more significant; children
are able to play there. Exclusive activity spaces for children encourages cultural improvement and
social communication. Children are no longer confined to the streets and green space around the
community but prefer to spend time in the exclusive activity places where the facilities are
concentrated. Children’s commercial activity spaces provide abundant leisure facilities and exclusive
spaces that meet the diversity, safety, and social demand for children’s activities. Some places with
commercial activities also encourage parents to participate in children’s entertainment activities.
Through a series of parent—child interaction leisure projects, children can establish more intimate
parent—child contact with their parents.

4.3.2. Children’s Consumption is Becoming a New Growth Point of the Modern Service Industry

Due to China’s one-child policy, most young Chinese are the only child in their families and can
have one child after marriage. Young contemporary families have a family structure of 1 +2 +4 (1
represents the only child, 2 represents the father and mother, and 4 represents the maternal
grandparents and paternal grandparents). Both parents and grandparents pool all resources for the
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development of the only child who then becomes the center of the contemporary Chinese family.
Children’s education and physical and mental development have become the center of Chinese
families. Children’s education accounts for a vast majority of family expenditure, and the proportion
of services that provide child-related tertiary services is increasing. Additionally, the national two-
child policy promotes the growth of children’s population, and market demand for children’s
consumption will remain high in the future. Children’s education and training, art counseling, leisure,
entertainment, early childhood education and other children’s activity places have rapidly developed
due to a large investment of social capital. The service industry for children, which mainly focuses
on children’s education and play, is gradually expanding into diversified and experiential areas for
children’s education, entertainment, and services. Children’s consumption is becoming a new growth
driver for the modern urban service industry.

4.3.3. Market Competition and Behavior of Children’s Activity Places

Rent in urban areas is an important factor that affects the spatial distribution of children’s
activity places. Children’s activity places of different categories and sizes influence in-store
investments, operations, management expenses, and economic benefits in different ways. Rent in
urban areas is decreasing from the center to the periphery. The places with children’s activities that
have grown economically and have high rent remain in the city center. Urban land rent is decreasing
step by step from the center to the periphery. Only the children’s activity places with good economic
benefits and strong rental capacity remain in the city center. However, the children’s activity places
with weak ability to compete for rent, such as children’s sports places, have been replaced by
children’s activity places and commercial facilities with a strong ability to compete for rent, gradually
shifting to the periphery of the city. Additionally, core urban areas (mostly buildings preserved from
the last century, operation areas of commercial stores, floor, fire facilities) and other infrastructural
facilities are greatly limited, making it difficult to provide a suitable operating environment for some
children’s activity places.

4.3.4. Coupling Relationship between Children’s Activity Places and Urban Functional Areas

Urban children’s activity places are related to urban functional areas in space, have a coupling
relationship with urban functional land and have strong passenger volume orientation and location
orientation in location selection. Children’s activity places have a high demand for passenger volume
and are usually located near important urban commercial blocks or commercial complexes. Some
children’s activity places have greater location requirements, for example, children’s amusement
activity places are mostly distributed in urban parks and green space, children’s tuition activity places
and children’s art activity places are usually distributed around schools, and children’s early
education activity places are distributed near high-end residential areas. At the same time, children’s
activity places can promote the development of urban functional areas. Urban commercial blocks and
complexes take advantage of the importance families attach to children and focus on satisfying
children’s activities. By building children’s activity places, they attract other family members to
shopping malls, thus promoting the rapid growth of urban commerce. Real estate developers have
built supporting children’s activity centers near residential areas to attract more young people to buy
houses by improving the children’s service functions in residential areas.

4.3.5. Transportation and Accessibility of Children’s Activity Places

Convenient urban traffic is required for urban social and economic activities, and the main
framework of urban roads affects the spatial pattern of children’s activity space. The spatial
characteristics of children’s activity places along the main roads and transportation nodes are
prominent. Children’s activity centers at all levels of the city are mostly distributed at the
intersections of main roads. Within 100 m of main city roads, the number of different children’s
activity places accounted for over 31.49% of the total (Table 4). At the same time, the distribution of
urban children’s activity places is also affected by the distance traveled by children, especially for
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early childhood education places suitable for infants and young children. Due to the limitation of
travel distance for infants and young children, early education activity places are concentrated more
in residential areas with a large number of infants and young children (such as residential areas on
both sides of Changchun Economic and Technological Development Zone and Dongsheng Street).

Table 4. Proportion of children’s activity places in the main road buffer of the Changchun.

Earl
. . Tuition Art Amusement  Sports ar).r
Activity . . . . . . . . education
Buffer activity activity activity activity . .
places laces laces laces laces activity
P P P P places
50 m 18.27 19.16 15.63 22.71 18.58 20.08
100 m 34.15 31.49 33.33 38.43 38.05 33.98
150 m 47.07 45.45 45.43 53.71 48.67 46.72
200 m 58.54 57.79 56.93 62.01 60.18 59.85

4.3.6. Changes in Children’s Activity Behavior Patterns and Preferences

Recently, the daily behavior pattern of Chinese children has changed significantly. Children’s
sedentary behavior has increased, and the frequency of outdoor and physical activities has decreased.
In China, parents consider a child’s academic performance to be the most important activity.
Therefore, children spend more time on homework and off-school cultural activities (reading, writing,
drawing, etc.) [69]. Art activities and tutoring activities have become part of the daily lives of most
urban children. Children’s outdoor activities and group activities have also greatly reduced, which
limits social development of children to a great extent. At the same time, the commercial operation
of children’s activity places has greatly improved the level of fine service of places. Commercial
activity places have better presentation and richer environmental facilities, which appeal to children
and have changed children’s interests and activities.

At the same time, with the progress of science and technology and the growth of Chinese family
income, the penetration rate of high-tech electronic products such as televisions, computers and
mobile phones has increased rapidly in Chinese families (source: 2019 China Statistical Yearbook).
These have become important tools for children’s home entertainment in China. Compared with
traditional entertainment and sports activities, more and more children prefer to use electronic
products and the Internet for several entertainment activities at home, such as browsing animation
works and playing video games. This phenomenon reduces children’s enthusiasm for outdoor
activities to some extent and limits the development of urban children’s sports and entertainment
places.

5. Conclusion and Discussion

5.1. Conclusion

This study analyzed urban children’s commercial activity space based on POI data. The location
information from POI data can be used to analyze spatial distribution patterns, "center—periphery"
distribution characteristics, and the hierarchical organization of children’s activity space. The
attribute information from POI data can reveal the functional and structural characteristics of
children’s commercial activity space. Besides, as data that supports the preliminary analysis of urban
planning, POI data can help urban planners and managers make better decisions (such as improving
the construction of urban children’s activity facilities) and transform plans for children’s activity
places and the construction of "Child-Friendly Cities ".

According to the results of spatial analysis, this paper finds that the spatial pattern of children’s
commercial activity places in Changchun has multiple levels and centers and that the spatial
agglomeration of children’s activities is obvious. Municipal children’s activity centers are mostly
distributed in the core urban areas, with comprehensive internal functions, mainly serving primary
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and secondary school students. District-level children activity centers are scattered in the urban
periphery, with relatively single internal functions, mainly serving infants and preschool children.

The spatial differentiation characteristics of urban children’s commercial activity places can be
classified into different categories. The spatial distribution characteristics of children’s tuition activity
places, children’s art activity places, and children’s amusement activity places are similar. The
distribution density of these three types of children’s commercial activity places decreases gradually
from the center to the periphery, with high-density hotspots in the urban core areas and point-like
medium-high-density hotspots in the edge of the urban core area. The spatial distribution
characteristics of children’s early education activity places and children’s sports activity places are
similar. The distribution density of children’s sports activity places and children’s early education
activity places is the highest ~5 km away from the city center, with an "inverted u-shaped"
distribution. The high-density hotspots of children’s sports activity places and children’s early
education activity places are located at the edge of urban core areas, while the size and number of
medium-high hotspots are small.

From the perspective of the specialization of children’s commercial activity places, children’s art
activity places are numerous and are widely distributed with highly specialized blocks. The highly
specialized blocks of children’s amusement activity places are concentrated in the city center and are
closely integrated with parks and large commercial facilities. The highly specialized places with
blocks of children’s tuition activity, children’s sports activity, and children’s early education activity
are out of place with their high-density hotspots. The highly specialized blocks of these three kinds
of activity places are mainly distributed in the urban periphery, indicating that their competitive
advantages in the urban center are not obvious.

The formation and development of children’s commercial activities space are mainly influenced
by the following factors: the diversification of children’s activities and social demand, children’s
consumption (which have become a source of growth for the modern service industry), market
competition ability, behavior of children’s activity places, coupling relationship between children’s
activity places and urban functional areas, transportation convenience, accessibility of children’s
activity places, and the changes of children’s activity behavior patterns and preferences.

5.2. Discussion

5.2.1. Problems in Children’s Commercial Activity Space

Space for children’s commercial activity is not distributed equally in Changchun. In recent years,
various kinds of children’s commercial activity places have developed rapidly and had decreased the
pressure of insufficient supply of children’s activities. However, children’s commercial activity places
also have many disadvantages. The principle of location selection of children’s commercial activity
places is to maximize the interests of shops, with less consideration for spatial justice. Low-income
residential areas and urban fringe areas are not favored by the market and eventually became "food
deserts" for the spatial distribution of children’s commercial activity places. Children in these areas
do not have access to better services. Compared with other children, they have to pay a greater
distance cost to enjoy children’s commercial activity places.

However, even children’s commercial activity places in core urban areas cannot fully meet all
the needs of children. Limited by urban rent, business area and other factors, children’s sports activity
places and children’s early education activity places are mainly located at the edge of core urban
areas and only a few upscale activity centers remain in the city center. Children in urban core areas
need to spend more money at upscale activity centers or pay higher transportation costs to children’s
commercial activity places in urban fringe areas. Correspondingly, children’s tuition places and
children’s amusement activity places are scarce in peripheral areas of the city. Children on the edge
of cities often have to pay higher transportation costs to the urban core.

Children have lesser space and fewer opportunities for outdoor activities in their natural
environment; this limits physical and mental health development. Similar the rest of the world, there
is a lack of natural outdoor spaces for children’s commercial activity in Changchun. A natural
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environment for regular outdoor activities promotes children’s intellectual, emotional, social,
spiritual, and physical development which is essential for child development [70,71]. However, most
commercial activity places for children are indoors, artificial, and unnatural, which is obviously
detrimental to children’s development.

Places for children’s commercial activity are concentrated in cities; this increases transportation
costs for children’s daily activities. Since the scope of children’s daily activities is restricted by their
psychological and physical conditions, children’s facilities should be as close as possible to their
homes. Although centralized distribution of children’s commercial activity places meets the
diversified needs of children’s daily activities, the overly centralized spatial distribution model is not
suitable for children. When children spend more time to reach the activity places, it limits their
enthusiasm to participate in daily activities and also exposes them to the dangers of urban traffic and
strangers.

Presently, there is a lack of reasonable guidance for commercial children’s activity places in
China. First, the proportion of children’s tuition activity places and art activity places accounted for
62%, which is much higher than other children’s activity places (Table 1). This proportion of
children’s activity places has largely met the needs of parents’ "investment in education". Most
parents send their children to children’s tuition activity places and art activity places to improve their
children’s entrance exam scores. Second, strict industry regulations do not exist to limit commercial
children’s places in China, which has led to an increasing number of informal children’s places with
rough environments and potential risk of fire. Third, there are other problems such as
overcommercialization and convergence in urban children’s activity places. Due to the
overcommercialization, children’s development may deviate from the natural, healthy, and scientific
growth trajectory.

5.2.2. Suggestions for Improvement of Children’s Activity Space

First, local governments should set up more public places for children’s activities and encourage
the development of children’s commercial activity places in peripheral areas of cities. The
government should build public welfare places suitable for children’s activities (such as children’s
museums, children’s science and technology centers, and children’s activity centers) to distribute
spaces for children’s activity facilities fairly and ensure easy access for children in surrounding areas.
At the same time, the government should introduce policies and financial subsidies to develop
children’s activity places in outlying areas of cities, encouraging and guiding the spread of children’s
commercial activity places to peripheral areas in order to meet the diversified activity needs of
children in urban peripheral areas.

Second, the local government should build more places for children’s outdoor activities in the
city, enrich the natural elements around children’s activity places, and encourage children to
participate in outdoor activities. Outdoor activities encourage the healthy growth of children. In
combination with the existing urban green space, the corresponding scale of children’s formal
outdoor activities should be set up in municipal and district-level parks. In the existing children’s
activities places, natural elements such as green plants, soil slopes, sand rocks, and streams should
be added to create a safe, healthy, and natural environment for children.

Third, the construction of children’s activity places and facilities in residential areas can decrease
the distance between children and children’s activity places and meet the basic needs of children’s
daily activities. Urban planners should pay more attention to children while designing new
residential areas and build more community activity centers and public squares for children’s
activities. Additionally, in the old residential areas, local governments should introduce regulations
to encourage community managers to allocate a portion of the community’s public space for
children’s outdoor activities.

Finally, local governments should pay attention to the needs of children’s activities and
incorporate the construction of children’s activity facilities into the government’s mandatory
provisions in urban planning to ensure the protection of children’s rights and interests in urban space.
Although the government had proposed integrating construction of children’s facilities with the
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urban system planning in 2000, it is not properly implemented. The government should specify the
minimum standards for children’s activity facilities for urban planning and construction. The
government should pay attention to the physiological and psychological characteristics of children
and set up special areas for children in urban sports fields, libraries, parks, and green spaces. The
government should enforce stricter industry standards to improve the facility environment and
service quality of commercial children’s places in cities. The government needs to introduce some
preferential policies to increase the number of children’s amusement and sports activity places and
enrich the diversity of children’s places.

5.3. Limitations and Future Research Direction

This study has two main limitations. First, a large number of data on children’s activity places
were used to analyze children’s activity space. However, there are certain differences in the opening
time, scale, and popularity of each activity place, which may have had an impact on children’s daily
activities. Second, although there are many similar developmental characteristics in Chinese cities,
each city has its own unique spatial pattern, which may affect the spatial distribution of children’s
commercial activity places.

Future research needs to consider the size and popularity of children’s activity places and
improve the scientific nature of the research by assigning different spatial weights. Additionally,
children of different ages have different behavioral preferences, and the differences in the daily
activity space for children of different ages need to be studied. Finally, the phenomenon of
overcommercialization of children’s activity space is becoming increasingly prominent. It is of great
significance to explore the social effects of this phenomenon and its impact on children’s physical and
mental development.

Author Contributions: C.L. conceived the paper’s framework and developed the objectives of the paper; Y.T.
collected and analyzed the case study data; W.L. conducted the data analysis and wrote the manuscript; J.Z. and
Z.M. reviewed this research. All authors read and approved the final manuscript.

Funding: The study was supported by “the National Natural Science Funds of China” (Grant No. 41871158).

Conflicts of Interest: The authors have no conflicts of interest to declare.

References

1.  Ozdemir, A. An approach on children’s experiences of participatory planning. Cities. 2019, 93, 206214,
doi:10.1016/j.cities.2019.05.005.

2. Kellett, M.; Forrest, R.; Dent, N.; Ward, S. Just teach us the skills please, we’ll do the rest?: empowering ten-
year-olds as active researchers. Child. & Soc. . 2004, 18, 329-343, d0i:10.1002/chi.807.

3.  Holloway, S.; Hubbard, P.; Jons, H.; Pimlott-Wilson, H. Geographies of education and the significance of
children, youth and families. Prog. in Hum. Geogr. . 2010, 34, 583-600, d0i:10.1177/0309132510362601.

4. Wang, G. Analysis of several key factors influencing the new birth population size of the two child policy.
Acad. Bimest. 2016, 27, 82-89. (In Chinese)

5. Shen, Y,; Mu, X.; Hu, H. Changing children’s play environment in urban residential areas in China. In
Proceedings of the Pacific Rim Community Design Network, Quanzhou, China, 18-21 June, 2007.

6.  Shen, Y.;Mu, X,; He, L. Study on the development characteristics and re-developing direction of children’s
playing space in high-rise housing estate. Hum. Geogr. 2015, 30, 28-33. (In Chinese)

7. Wang, F.; Ruan, H.; Chieh Wang, H.; Zong, Y.; Zhen, F. Create, control and have territories or secret places:
A comparative study of children’s play territoriality in their daily outdoor environments between Beijing’s
urban  villages and modern residential areas. Habitat  Int. 2017, 66, 125-134,
doi:10.1016/j.habitatint.2017.05.012.

8.  Lawrence, R. Transdisciplinary Responses to Children’s Health Challenges in the Context of Rapid
Urbanization. Sustainability. 2019, 11, 1-14, doi:10.3390/su11154097.

9. Ding, Y. The Research of Children’s Interest and Urban Planning’s Basic Values. Urban Plan. Forum. 2009,
185, 177-181. (In Chinese)

10. Yao, X,; Yang, L.; Wang, L. Research of City Children Activity Space— —Taking Tianjin Children Activity
Space for Example. Huazhong Archit. 2007, 25, 85-88. (In Chinese)



Sustainability 2020, 12, 1377 19 of 21

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Chen, C.; Zhu, H. Conflict and Negotiation: A Review on Children’s Geographies in Recent Western
Geography. Trop. Geogr. 2015, 35, 489-497. (In Chinese)

Horton, F.; Reynolds, D. Effects of Urban Spatial Structure on Individual Behavior. Econ. Geogr. 1971, 47,
36-48, d0i:10.2307/143224.

Mason, M.].; Korpela, K. Activity spaces and urban adolescent substance use and emotional health. |
Adolesc. 2009, 32, 925-939, do0i:10.1016/j.adolescence.2008.08.004.

Lee, N.C.; Voss, C.; Frazer, A.D.; Hirsch, ].A.; McKay, H.A.; Winters, M. Does Activity Space Size Influence
Physical Activity Levels of Adolescents? - A GPS study of an urban environment. Prev Med Rep. 2016, 3,
75-78, d0i:10.1016/j.pmedr.2015.12.002.

Wolf, J.P.; Freisthler, B.; Kepple, N.J.; Chavez, R. The places parents go: understanding the breadth, scope,
and experiences of activity spaces for parents. Geoj. 2017, 82, 355-368, doi:10.1007/510708-015-9690-y.
Villanueva, K.; Giles-Corti, B.; Bulsara, M.; McCormack, G.R.; Timperio, A.; Middleton, N.; Beesley, B.;
Trapp, G. How far do children travel from their homes? Exploring children’s activity spaces in their
neighborhood. Health Place. 2012, 18, 263-273, doi:10.1016/j.healthplace.2011.09.019.

Freeman, C.; Tranter, P. Children’s Geographies. In International Encyclopedia of the Social & Behavioral
Sciences, 2nd ed.; Wright, J.D., Ed. Elsevier: Oxford, UK, 2015; pp. 491-497.

Babb, C.; Olaru, D.; Curtis, C.; Robertson, D. Children’s active travel, local activity spaces and wellbeing:
A case study in Perth, WA. Travel Behav. Soc. 2017, 9, 81-94, d0i:10.1016/j.tbs.2017.06.002.

Karsten, L. Mapping Childhood in Amsterdam: The Spatial and Social Construction of Children’s Domains
in the City. Tijdschr. voor Econ. en Soc. Geogr. 2002, 93, 231-241, doi:10.1111/1467-9663.00199.

Wang, Y. Investigation on public activity space for urban children— —A case study of Xi ‘an City Wall.
Xiandai Hortic. 2016, 38, 118-119. (In Chinese)

Hand, K.L.; Freeman, C.; Seddon, P.]J.; Recio, M.R.; Stein, A.; van Heezik, Y. Restricted home ranges reduce
children’s opportunities to connect to nature: Demographic, environmental and parental influences. Landsc.
Urban Plan. 2018, 172, 69-77, doi:10.1016/j.landurbplan.2017.12.004.

Chambers, T.; Pearson, A.L.; Kawachi, I.; Rzotkiewicz, Z.; Stanley, J.; Smith, M.; Barr, M.; Ni Mhurchu, C.;
Signal, L. Kids in space: Measuring children’s residential neighborhoods and other destinations using
activity space GPS and wearable camera data. Soc Sci  Med. 2017, 193, 41-50,
doi:10.1016/j.socscimed.2017.09.046.

Spilsbury, ].C.; Korbin, J.E.; Coulton, C.]. Mapping Children’s Neighborhood Perceptions: Implications for
Child Indicators. Child Indic. Res. 2009, 2, 111-131, d0i:10.1007/s12187-009-9032-z.

Veitch, J.; Salmon, J.; Ball, K. Children’s Perceptions of the Use of Public Open Spaces for Active Free-play.
Child. Geogr. 2007, 5, 409-422, doi:10.1080/14733280701631874.

O’Brien, M,; Jones, D.; Sloan, D.; Rustin, M. Children’s Independent Spatial Mobility in the Urban Public
Realm. Childhood. 2000, 7, 257-277, d0i:10.1177/0907568200007003002.

Zhao, X.; Li, D.; Li, W.; Yan, ]J. Spatial and temporal characteristics of rural children’s daily lives in
Northwest China. Hum. Geogr. 2018, 33, 78-88. (In Chinese)

Li, W. Health implications of environmental and social resources for preadolescents in urban China. Habitat
Int. 2015, 50, 347-353, d0i:10.1016/j.habitatint.2015.09.009.

Holloway, S.L.; Holt, L.; Mills, S. Questions of agency: Capacity, subjectivity, spatiality and temporality.
Prog. in Hum. Geogr. 2018, 43, 458-477, d0i:10.1177/0309132518757654.

Freeman, C. Twenty-five years of children’s geographies: a planner’s perspective. Child. Geogr. 2019, 17, 1-
12, doi:10.1080/14733285.2019.1598547.

Horton, J.; Kraftl, P. What else? some more ways of thinking and doing ‘Children’s Geographies’. Child.
Geogr. 2006, 4, 69-95, d0i:10.1080/14733280600577459.

Shillington, L.J.; Murnaghan, A.M.F. Urban Political Ecologies and Children’s Geographies: Queering
Urban Ecologies of Childhood. Int. J. of Urban Reg. Res. 2016, 40, 1017-1035, doi:10.1111/1468-2427.12339.
Chen, C.; Yuan, Z.; Zhu, H. Playing, parenting and family leisure in parks: exploring emotional geographies
of families in Guangzhou Children’s Park, China. Child. Geogr. 2019, 17, 1-14,
doi:10.1080/14733285.2019.1676879.

Ferré, M.B.; Guitart, A.O.; Ferret, M.P. Children and playgrounds in Mediterranean cities. Child. Geogr.
2006, 4, 173-183, doi:10.1080/14733280600806999.

Chen, S.; Christensen, K.M,; Li, S. A comparison of park access with park need for children: A case study
in Cache County, Utah. Landsc. Urban Plan. 2019, 187, 119-128, d0i:10.1016/j.landurbplan.2019.04.001.



Sustainability 2020, 12, 1377 20 of 21

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Smoyer-Tomic, K.E.; Hewko, J.N.; Hodgson, M.]. Spatial accessibility and equity of playgrounds in
Edmonton, Canada. Can. Geogr. 2004, 48, 287-302, d0i:10.1111/j.0008-3658.2004.00061.x.

Rigolon, A.; Németh, J. A QUality INdex of Parks for Youth (QUINPY): Evaluating urban parks through
geographic information systems. Environ. Plan. B: Urban Anal. City Sci. 2016, 45, 275-294,
doi:10.1177/0265813516672212.

Zhou, X,; Li, D.; Larsen, L. Using Web-Based Participatory Mapping to Investigate Children’s Perceptions
and the Spatial Distribution of Outdoor Play Places. Emnviron. Behav. 2015, 48, 859-884,
doi:10.1177/0013916515571732.

Matisziw, T.C.; Nilon, C.H.; Wilhelm Stanis, S.A.; LeMaster, ]. W.; McElroy, J.A ; Sayers, S.P. The right space
at the right time: The relationship between children’s physical activity and land use/land cover. Landsc.
Urban Plan. 2016, 151, 21-32, doi:10.1016/j.landurbplan.2016.03.006.

Oliver, M.; Schoeppe, S.; Mavoa, S.; Duncan, S.; Kelly, P.; Donovan, P.; Kyttd, M. Children’s Geographies
for Activity and Play: An Overview of Measurement Approaches. In Play and Recreation, Health and
Wellbeing, Evans, B., Horton, J., Skelton, T., Eds. Springer Singapore: Singapore, 2016; pp. 67-86.
doi:10.1007/978-981-4585-51-4_16

Xu, F,; Li, ].; Liang, Y.; Wang, Z.; Hong, X.; Ware, R.S,; Leslie, E.; Sugiyama, T.; Owen, N. Associations of
residential density with adolescents’ physical activity in a rapidly urbanizing area of Mainland China. |
Urban Health. 2010, 87, 44-53, d0i:10.1007/s11524-009-9409-9.

Gundersen, V.; Skar, M.; O’'Brien, L.; Wold, L.C; Follo, G. Children and nearby nature: A nationwide
parental survey from Norway. Urban For. & Urban Green. 2016, 17, 116-125, doi:10.1016/j.ufug.2016.04.002.
Hosaka, T.; Numata, S.; Sugimoto, K. Research Note: Relationship between childhood nature play and
adulthood participation in nature-based recreation among urban residents in Tokyo area. Landsc. and Urban
Plan. 2018, 180, 1-4, d0i:10.1016/j.landurbplan.2018.08.002.

Wang, X.; Woolley, H.; Tang, Y.; Liu, H.-y.; Luo, Y. Young children’s and adults” perceptions of natural
play spaces: A case study of Chengdu, southwestern China. Cities. 2018, 72, 173-180,
doi:10.1016/j.cities.2017.08.011.

Thomson, J.L.; Philo, C. Playful spaces? a social geography of children’s play in Livingston, Scotland. Child.
Geogr. 2004, 2, 111-130, doi:10.1080/1473328032000168804.

Karsten, L. It all used to be better? Different generations on continuity and change in urban children’s daily
use of space. Child. Geogr. 2005, 3, 275-290, d0i:10.1080/14733280500352912.

Spilsbury, J.C. “we don’t really get to go out in the front yard”— children’s home range and neighborhood
violence. Child. Geogr. 2005, 3, 79-99, d0i:10.1080/14733280500037281.

Ling Hin, L. Built environment and children’s academic performance — A Hong Kong perspective. Habitat
Int. 2009, 33, 45-51, doi:10.1016/j.habitatint.2008.04.001.

Gong, W.; Fong, D.; Wang, M.P.; Lam, T.-H.; Chung, T.; Ho, S.-Y. Increasing socioeconomic disparities in
sedentary behaviors in Chinese children. BMC Public Health. 2019, 19, 754, d0i:10.1186/s12889-019-7092-7.
Cabanas-Sanchez, V.; Izquierdo-Gémez, R.; Garcia-Cervantes, L.; Castro-Pifiero, J.; Conde-Caveda, J.;
Veiga, O.L. Environmental correlates of total and domain-specific sedentary behaviour in young people.
The UP&DOWN study. Eur. J. of Sport Sci. 2019, 19, 696-706, doi:10.1080/17461391.2018.1551425.

Hu, Y. Teenagers’ Mobile Game Addiction and Parenting Education from the Perspective of Information
Asymmetry. China Youth Study. 2019, 31, 108-113. (In Chinese)

Holloway, S.L.; Pimlott-Wilson, H. Enriching Children, Institutionalizing Childhood? Geographies of Play,
Extracurricular Activities, and Parenting in England. Ann. of the Assoc. of Am. Geogr. 2014, 104, 613-627,
doi:10.1080/00045608.2013.846167.

Holloway, S.L. Changing children’s geographies. Child.  Geogr. 2014, 12, 377-392,
doi:10.1080/14733285.2014.930414.

Karsten, L. Middle-class childhood and parenting culture in high-rise Hong Kong: on scheduled lives, the
school trap and a new urban idyll. Child. Geogr. 2014, 12, 556-570, doi:10.1080/14733285.2014.915288.
Huang, J.; Li, Z;; Zeng, Y.; Deng, L. Child Friendly Planning Practice towards Communicative Action,
Changsha. Planners. 2019, 35, 77-81, 87. (In Chinese)

Cheng, T.; Chen, X. Orders in Disorders:Schooling and Tutoring Moving toward Each Other: A Sociological
Analysis of the Outside-School “Tutoring Fever”. |. of Educ. Stud. 2014, 10, 109-120. (In Chinese)

Fang, F. The Legal Status and Regulation of Extracurricular Tutorial Agencies. Educ. Sci. Res. 2018, 29, 36—
41. (In Chinese)



Sustainability 2020, 12, 1377 21 of 21

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

Zhang, L.; Huang, W. On Legal Protection of Minors network security interest. J. of Fujian Norm. Univ.
(Philosophy and Social Sciences Edition) 2014, 188, 19-26. (In Chinese)

Hu, T. Education and Training Institutions in China:Regulations and Governance. Educ. Res. Mon. 2013,
30, 14-19. (In Chinese)

Wang, J. From Administrative Supervision to Diversified Governance: A Summary of the Seminar on
"Integrated Governance of Social Education and Training Institutions". Res. in Educ. Dev. 2017, 37, 26-29.
(In Chinese)

Sancar, F.H. Severcan, Y.C. Children’s Places: Rural-Urban Comparisons Using Participatory
Photography in the Bodrum Peninsula, Turkey. J. of Urban Des. 2010, 15 293-324,
doi:10.1080/13574809.2010.487808.

Goldsmith, V.; McGuire, P.G.; Mollenkopf, ]. H.; Ross, T.A. Analyzing Crime Patterns: Frontiers of Practice;
Sage Publications: Thousand Oaks, CA, USA, 2000.

Rosenblatt, M. Remarks on Some Nonparametric Estimates of a Density Function. The Ann. of Math. Stat.
1956, 27, 832-837.

Wang, F. Quantitative methods and applications in GIS; CRC Press: Boca Raton, FL, USA, 2006.

Luck, M.; Wu, J. A Gradient Analysis of Urban Landscape Pattern: A Case Study from the Phoenix
Metropolitan Region, Arizona, USA. Landsc. Ecol. 2002, 17, 327-339, d0i:10.1023/A:1020512723753.

Shen, Q.; Li, C.; Ma, Z.; Zhou, G.; Hu, S. The Expansion of the Functional Space of Changchun City Based
on Service Space. Sci. Geogr. Sin. 2016, 36, 274-282. (In Chinese)

Shen, Q.; Li, C; Liu, Q. Urban Spatial Structure by Service Facilities Distribution:A Case in Main Districts
of Changchun. Econ. Geogr. 2017, 37, 129-135. (In Chinese)

Billings, S.; Johnson, E. The location quotient as an estimator of industrial concentration. Reg. Sci. Urban
Econ. 2012, 42, 642-647, doi:10.1016/j.regsciurbeco.2012.03.003.

Wu, Y.; Wu, C,; Bei, L. The Spatial Pattern and Its Evolution Mechanism of Urban Office Buildings in the
Transition Period. Acta Geogr. Sin. 2010, 65, 973-982. (In Chinese)

Cui, Z.; Hardy, L.; Bauman, A. Temporal trends and recent correlates in sedentary behaviours in Chinese
children. Int. J. of Behav. Nutr. Phys. Act. 2011, 8, 93, doi:10.1186/1479-5868-8-93.

Greenman, J. Caring Spaces, Learning Places: Children’s Environments That Work, Exchange Press: Redmond,
WA, USA, 2005.

Fjertoft, I. Landscape as Playscape: The Effects of Natural Environments on Children’s Play and Motor
Development. Child., Youth Environ. 2004, 14, 21-44, doi:10.7721/chilyoutenvi.14.2.0021.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
‘@ @ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



