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ABSTRACT

In an era marked by rapid pace and demanding work schedules, young individuals frequently
experience mental exhaustion and emotional downturns, exacerbating mental health issues.
Recognizing this, prior studies have underscored the significant role of pocket parks in foster-
ing emotional rejuvenation. However, previous research has primarily suggested that green
natural elements in pocket parks positively influence restorative effects, without thoroughly
examining the restorative power of different natural elements. Furthermore, there has been
a lack of systematic analysis to quantify the impact of both natural elements and activities in
pocket parks on their restorative effects. This research adopts a quantitative approach to
explore the interaction between psychological attributes and the restorative impacts of various
natural elements within pocket parks. It also considers the influence of socio-demographic
factors, ultimately proposing an evaluation model to assess these spaces’ psychological
restoration capabilities. Focusing on Guiyang and Chongging as study locations, the research
utilized 20 photographs to represent typical elements within pocket parks. Analysis of these
images led to the identification of nine critical elements. Participants provided insights into
how these factors relate to psychological characteristics and their subsequent restorative
effects by responding to five carefully designed questions. The analysis revealed that amenities
for relaxation and sports play a pivotal role in enhancing restorative outcomes and influencing
psychological traits. Additionally, the effect of natural elements on restoration varied; while
trees and water bodies positively contributed to restoration, shrubs and lawns were found to
have a less significant effect. The study concludes by introducing an evaluation model that
identifies the primary built environment factors influencing restoration. The results of this
study are intended to guide the redesign of pocket parks and inform policy-making processes.
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1. Introduction

As urban populations and human activities expand
and concentrate globally, this often leads to
a decrease in green spaces within cities (van den
Bosch, Nieuwenhuijsen, and Van den Bosch, Matilda,
Nieuwenhuijsen, Mark 2017). Consequently, studies
on the relevance and impact of urban natural envir-
onments have increased (Madureira et al. 2018;
Mensah et al. 2016; Venter et al. 2020). Regarding
mental health, previous research has shown
a concerning trend: while mental disorders have
risen in recent years, particularly in densely built
urban environments, increased exposure to natural
settings  significantly enhances psychological
restoration (Chen and Jim 2008). This underscores
the importance of integrating natural elements into
urban planning to support mental health and miti-
gate this troubling trend.

According to data from the World Health
Organization (WHO), mental health issues rank
among the top ten causes of disability worldwide and
contribute significantly to global mortality rates (Sayer
2001). Mental health problems have become a major
concern, especially among specific demographic
groups, such as young people (Zhang et al. 2019).

Due to the decreasing possibility to realize large
green spaces with natural resources in urban areas,
urban planners and city managers have considered
more feasible, small-scale urban green spaces, which
are usually called pocket parks, to provide both
restorative environments and recreational areas.
Based on previous research, it is clear that pocket
parks play a vital role in alleviating psychological stress
among urban populations if they provide a quiet,
clean, and comfortable environment (Tervo and Al
2014). Highly stressed individuals experience
a significant sense of relief from daily pressures and
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duties in the presence of nature, also within small
parks (Peschardt and Stigsdotter 2013). Nordh,
Hagerhall, and Holmqvist (2013) argue that larger
parks are typically more restorative for individuals,
yet it's interesting to note that in their study, some of
the smallest parks received the highest ratings for
restorative value.

Similarly, the facilities within pocket parks influence
visitors' interest in using them. As an example in China
if the park’s seating does not offer sufficient shade,
visitors’ interest will significantly decrease (Lin and
Feng 2023). Previous studies have examined the psy-
chological restorative effects of pocket parks on the
main age groups, including children, young people,
middle-aged and elderly groups (Bagot 2004; Li, Niu,
and Mou 2022; Wang et al. 2023). Additionally, scholars
have demonstrated that natural elements have signifi-
cantly more positive effects on the restorative benefits
of pocket parks compared to other elements (Peng
et al. 2023; Yin et al. 2023).

However, the current research has some shortcom-
ings. Several studies reveal nuances and complexities
in the relationship between natural elements and their
restorative impact. For example, Galindo and Hidalgo
(2005) found that natural elements in urban spaces do
not necessarily increase the likelihood of restoration.
Similarly, a study by Nordh, Hagerhall, and Holmqvist
(2013) using eye-tracking to analyze attention in urban
park photos highlighted varying correlations between
natural elements and perceived restoration.
Additionally, research by Tyrvdinen et al. (2014),
which involved walks in three distinct urban environ-
ments in Helsinki, reported the highest perceived
restoration in woodland areas, although physiological
stress indicators showed no significant variation across
the other settings.

Building on this, the current study focuses on
pocket parks in mountainous cities in China. By con-
ducting a detailed quantitative comparison of internal
elements, this research firstly explores the role of nat-
ural elements in users’ perceived restorative effective-
ness. The goal is to provide better guidance for the
design of future pocket parks. Second, the paper
hypothesizes that specific groups live specific psycho-
logical conditions and therefore react specifically to
natural environments, while previous researches tar-
geted general users groups. As an example Jiang,
Chang, and Sullivan (2014) observed a gender-
specific response to tree cover density in urban neigh-
borhoods, impacting stress recovery among males but
not females. These findings suggest that the role of
nature in psychological restoration is complex and
multifaceted, and differently perceived by different
groups with different characteristics.

Third, current research primarily explores indivi-
duals’ perceptions of restoration in pocket parks or
examines specific factors contributing to restoration,

overlooking the synergistic effects of various elements.
In fact, the environmental attributes of pocket parks
have been categorized into four dimensions: natural-
ity, perceptibility, relaxation, and activity (Giles-Corti
et al. 2005; Kaczynski et al. 2009). The naturality dimen-
sion, representing the natural features of pocket parks,
is acknowledged for its profound influence on psycho-
logical restoration (Hitchings 2013). The perceptibility
dimension relates to individuals’ subjective experi-
ences within the park, influenced by multisensory sti-
mulation including tactile, olfactory, auditory, and
visual cues, all of which collectively impact emotional
states (Shahhosseini et al. 2021). The relaxation dimen-
sion focuses on the presence, comfort, and strategic
placement of amenities conducive to rest, noting how
inadequacies such as uncomfortable or unshaded seat-
ing can deter park usage (Pasha and Shepley 2013).
The activity dimension addresses the availability and
arrangement of facilities promoting physical engage-
ment, with findings indicating a direct correlation
between the provision of such amenities and increased
physical activity among park-goers (Paquet et al. 2013).
The lack of detailed quantification of how different
factors synergistically influence the restorative impact
of pocket parks hinders the ability to provide practical
recommendations for their design and enhancement.

In summary, this research not only aims to explore
the specific contributions of natural elements within
pocket parks to the psychological well-being of college
young people in China but also seeks to assess the
comparative importance of these elements alongside
other amenities and activities. By doing so, it is hoped
to fill the gaps and provide a reference for how to
reasonably arrange various elements in pocket parks
to enhance psychological restorative effects. The con-
stituent elements within pocket parks were analyzed
using the picture-square measurement method,
a method inspired by previous studies. The relation-
ship between users’ perceived restoration and the
attributes of pocket parks was then analyzed with
correlation analysis to provide a formula for guiding
the construction of pocket parks.

2. Methods
2.1. Sampling

Currently, there is no general concept about the defi-
nition of pocket parks. In this study, pocket parks are
defined as urban public green spaces with an area
smaller than 1,000 m? by previous study (Gong,
Zheng, and Ng 2016). Additionally, the selected pocket
parks should have at least one side facing a road to
clearly indicate their accessibility for free entry and
exit. Various facilities and activities are showcased in
the selected pocket parks to give respondents the
imagination of the space where they can engage in



various activities. Due to the research objective of
exploring the impact of natural facilities on the psy-
chological restoration of young users, the selection of
parks was based on a gradual increase in the presence
of natural elements. The level of greenness varied
across the selected pocket parks, ranging from predo-
minantly grey with a few trees and a hard ground
surface (hardscape), to predominantly green with the
presence of lawns, shrubs, trees and water bodies.

In this study, pocket parks in the downtown of
Guiyang and Chongging were chosen as the research
objects. Both Guiyang and Chongging are the moun-
tain city. This unique topography leads to
a development pattern where two cities are highly
concentrated. It is a typical example of high-density
development cities in the southwestern region of
China. Guiyang and Chongqging both belong to the
typical subtropical-monsoon humid climate. A total of
200 photos were taken from pocket parks in these two
cities. The photographs were captured from one side
of the parks, aiming to include as many elements as
possible to provide people with an understanding of
the design elements present in these pocket parks. All
photos were collected under similar weather condi-
tions in summer with clear or slightly cloudy.

This study adopted the photo selection methods
from previous similar studies to ensure the accuracy
of this research (Peng et al. 2023). (1) Photos that
included a significant number of visitors were
excluded, as they could potentially influence
respondents’ judgments. (2) Photos that did not
adequately reflect the main facilities and compo-
nents of the park were excluded. (3) Photos that
had similar compositions of facilities and activities
were excluded. (4) Photos that included elements
that could potentially bias respondents’ judgments,
such as litters or dilapidated facilities, were
excluded. Finally, 20 photos were selected for
further research. These 20 photos represent
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different constituent elements and types of activ-
ities within the pocket parks.

2.2. Measurement of physical environment

To reflect the impact of the physical environment
comprehensively and accurately on the psychological
restoration of young people, the evaluation factors
need to be carefully considered and refined. Based
on the previous studies (Bowler et al. 2010; Peschardt
2014) and on-site observation, 9 factors were
included in this study (Table 1). The evaluation fac-
tors are mainly divided into two categories. One
category is the environmental and facility elements
within the pocket parks. The other category is the
activity environment, which includes sports activities
and possible leisure activities that can be conducted
within the pocket parks.

To measure the physical environment of the pocket
parks accurately, this study utilized a methodology
previously employed by Shafer, Hamilton, and
Schmidt (1969) and Nordh et al. (2009): the picture-
square measurement technique. This approach has
enabled the development of models that link environ-
mental elements with individuals’ psychological per-
ceptions effectively. The pictures of pocket parks were
processed in Photoshop. Each photo is covered by
a grid of 20 x40 squares. Different colored squares
within this grid were used to represent different
types of evaluation factors within the pocket parks
(Figure 1). The number of squares occupied by each
index was calculated, and the percentage of squares in
the entire picture was computed.

2.3. Measurement of psychological restoration
environment

Unlike the quantitative evaluation method used for
assessing the physical environment of pocket parks,

Table.1. The factors used to evaluate the physical environment in pocket parks in this study.

Categories Name Description Measurement methods
Natural Tree area Area of trees in the pocket park The square method was used to calculate the number of
environment squares occupied by trees in the park picture.
Shrub area Area of shrubs in the pocket park The square method was used to calculate the number of
squares occupied by shrubs in the park picture.
Lawn area Area of Lawn in the pocket park The square method was used to calculate the number of
squares occupied by lawn in the park picture.
Water area Area of water in the pocket park The square method was used to calculate the number of

Hardscape area

Surrounding
environment
area

socio-demographic Sports facilities
environment area

Activity pitch

enjoy in the pocket park

Entertainment
activities

Area of surrounding buildings

Area of sports facilities for young people
to enjoy in the pocket park
Area of activity pitch for young people to The square method was used to calculate the number of

squares occupied by water in the park picture.

Area of hard-pavement in the pocket park The square method was used to calculate the number of

squares occupied by hard-pavement in the park picture.
The square method was used to calculate the number of
squares occupied by buildings outside of the park picture.

The square method was used to calculate the number of
squares occupied by sports facilities in the park picture.

squares occupied by activity pitch in the park picture.

Area of entertainment activities for young The square method was used to calculate the number of
people to enjoy in the pocket park

squares occupied by entertainment activities in the park
picture.
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20 selected pictures represent
different types of pocket parks.

the various

A 20x40 grid is utilized to quanti
e park.

constituent elements within

Figure 1. Process of quantifying pocket park features.

the evaluation of psychological restoration is based on
the subjective perception of the participants. Based on
the previous studies, the features of restoration envir-
onment were “being away”, “fascination”, “privacy”,
and “likelihood of restoration” (Zhu et al. 2023). In
order to ensure that respondents have a clear and
accurate understanding of each variable, in this
study, each variable is explained using only one state-
ment. The statement for being away was, “this location
provides me with an opportunity to unwind from my
hectic work and study schedule, offering an escape
from the challenges of daily life where | can relax and
recharge” and for fascination was “this location pos-
sesses a captivating charm that captures my attention”.
The statement of privacy was, “in this place, | can enjoy
freedom from disturbances and interruptions” and for
likelihood of restoration was “in this environment,
| would have the opportunity to rest and rejuvenate,
enhancing my ability to focus”. For preference, the

Legend

I Lawn [ Tree B Street food
B Relaxation facilities [l Shrub

[ Hardscape Surrounding buildings

statement was described as “l like this place”.
Respondents rate the 20 photos on a scale of 0 to 10
(O=totally disagree; 10=completely agree) based on
the above statements.

2.4. The process of pictures evaluation

The participants were the undergraduate students
who are in the period of examinations. To ensure that
the interviewed students understand the purpose and
intention of this study, all participants are selected
from the school of architecture and urban planning
with relevant background knowledge. Prior to con-
ducting the formal experiment, the respondents
underwent a stress test (Cohen, Kamarck, and
Mermelstein 1983), and the results indicated that all
participants experienced a high level of stress. This
experiment was conducted in the students’



classrooms. The experiment begins with a brief intro-
duction to the purpose and procedure of the study to
the participants. Afterwards, the selected photos for
the experiment were quickly displayed to the respon-
dents using the projector in the classroom, allowing
them to establish a basic background impression of
the study. Next is the formal testing phase. In this
phase, the selected 20 photos are played sequentially,
with each photo being displayed for 10 seconds for the
respondents to rate. Finally, 46 complete response
were collected from the participants.

2.5. Statistical analysis

The evaluation data obtained through the question-
naires have been processed with Z-values to acquire
data suitable for statistical analysis. The standardized
Z-value for each sample, reflecting both the restorative
effect and environmental preference of the parks, were
calculated using the means of all standardized values.
This Z-value represents the overall restorative quality
of the samples and the participants’ mental judg-
ments. Subsequently, these processed data have be
analyzed in SPSS 23.0 to investigate the correlation
between psychological environmental features and
the restorative effect, as well as the correlation
between the physical environment and the restorative
effect. Finally, to identify key influencing factors and
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establish a corresponding restorative effect evaluation
model, multiple-stepwise-linear-regression analysis
will be applied in this study.

X—w

o

z

Where:
Z is the Z-value (standard score),
X is the value of the element,
M is the mean of the population,
o is the standard deviation of the population.

3. Results

3.1. Comparison of psychological characteristics
and restorative effect

After comparing the standardized scores of psycho-
logical characteristics and restorative effect
(Figure 2), it can be noted that the pattern of
variations between the two remains consistent
across the majority of surveyed park spaces. In
other words, the park environments favor by the
youth group tend to have a better restorative
effect. To clearly delineate the relationship between
psychological characteristics and restorative effect,
regression analysis is employed in this study. The
results of the regression analysis (Table 2) reveal

15 —e— Psychological Mean Z-Score
—— Restorative Mean Z-Score
1.0
05
p
]
O
9?00
N
c
©
5]
=
05
=1.0
=15
1 2 a 4 5 6 i 8 9 10 11 12 13 14 15 16 17 18 19 20
Picture ID
Figure 2. Comparison of and restorative effect scores.
Table 2. Regression coefficients of psychological characteristics and restorative effect.
Non-Standardised Coefficient Standardised Coefficient
Model B Standard Deviation Beta t Sig.
1 (Constant) —1.462E-17 .084 .000 1.000
Psychological Characteristics .579 101 .805 5.755 .000

?Dependent variable: Restorative effect.
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that psychological characteristics can significantly
positively influence the restorative effect of the
environment. This finding is also in line with the
previous studies (Li, Zhang, and Jia 2023; Liu et al.
2022).

3.2. Correlation analysis between the
psychological characteristics and
built-environments

When analyzing the three elements (being away, fas-
cination, and privacy) within psychological character-
istics, it is found that the values of these three
elements are similar only in the context of picture 3
and 7, while their performances in other scenarios vary
(Figure 3). Therefore, it is not feasible to simply use the
performance of one element as the basis for evaluating

PIC1 6.2 4.9
PIC 2 6.5 3.9
PIC 3 - 9.0 9.0

PIC 4
PICS
PIC 6

PIC7 = 88 ! 9.0

PIC 8
PIC9

¢ PIC 10

2

S PIC11-

-
PIC 12
PIC 13
PIC 14
PIC 15
PIC 16
PIC 17
PIC 18
PIC 19 -
PIC 20

Being away

Fascination

psychological characteristics. In the next, this research
explores the correlation between the three identified
factors and the 9 types of built environments pre-
viously outlined, aiming to deepen understanding of
how the elements of pocket parks influence psycholo-
gical characteristics.

3.2.1. Factors of the physical environment affecting
“being away”

Based on the result of the multiple-linear-regression
(Table 3), “being away” is influenced by “relaxation
facility”, “sports facility”, and “water” positively.
Meanwhile, “sky”, “lawn”, and “street food” have
a significant negative impact on the sense of
“being away”. Among these influencing factors,
the most significantly positive factor is “relaxation
facility”, with a B value of 9.722. This means that for

Privacy

Figure 3. The results of the score of psychological characteristics.

Table 3. Correlations between “being away” and the built environments.

Non-Standardised Coefficient

Standardised Coefficient

Model B Standard Deviation Beta t Sig.
1 (Constant) 6.668 738 9.037 .000
hardspace -1.168 .808 -.090 —1.446 149
relaxation facility 9.722 813 615 11.956 .000
shrub 1.083 692 072 1.565 118
tree 424 .806 .034 .526 599
sky —25.321 2.384 -.393 —-10.620 .000
lawn —4.948 1.410 -.176 -3.510 .000
surrounding environment area —-.209 871 -.013 —.240 811
sports facility 5.985 966 282 6.195 .000
water 9.689 2.602 .160 3.724 .000
street food —49.002 4.514 -.330 -10.856 .000

?Dependent variable: being away.
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Table 4. Correlations between “fascination” and the built environments.

Non-Standardised Coefficient

Standardised Coefficient

Model B Standard Deviation Beta t Sig.
1 (Constant) —6.639E-05 .020 —.003 997
hardspace 018 .055 018 323 747
relaxation facility 721 .046 721 15.720 .000
shrub .021 041 .021 .506 613
tree .263 .058 .263 4.540 .000
sky —.344 .033 —.344 -10.367 .000
grass —-.034 .045 -.034 -.757 449
surrounding environment area 150 .050 150 2.983 .003
sports facility 361 041 361 8.870 .000
water .082 .038 .082 2122 .034
street food —-.296 027 —-.296 -10.907 .000

?Dependent variable: fascination.

every additional unit of “relaxation facility”, the
sense of “being away” increases by 9.722 units.
This indicates that adding “relaxation facility” in
pocket parks can significantly enhance the sense
of “being away” for young users. Similarly, adding
“water” and “sports facility” in pocket parks can also
enhance the sense of “being away” for young users.
However, according to the results of the regression
analysis, adding facilities such as “sky”, “lawn”, and
“street food” in pocket parks can reduce the sense
of “being away” among young users. Among these,
the effect of “street food” is the most significant.
When an additional unit of “street food” is added,
the sense of “being away” decreases by 49.002
units. This indicates that the presence of “street
food” can significantly reduce the sense of “being
away”.

3.2.2. Factors of the physical environment affecting
“fascination”

Based on the result of the multiple-linear-regression
(Table 4), “fascination” is influenced by “relaxation
facility”, “tree”, “sports facility”, and “water” posi-
tively. Meanwhile, “sky”, and “street food” have
a significant negative impact on the sense of “fas-
cination”. Among the factors with positive effects,
“relaxation facility” (B=0.721), “sports facility”
(B=0.361), and “trees” (B=0.263) can significantly
influence the sensation of “fascination”. Similar to
the “being away”, “sky” and “street food” have
a clear negative effect on the perception of “fasci-
nation” among young park users. This means that
the presence of “sky” and “street food” in pocket
parks can significantly reduce the sensation of
“fascination”.

3.2.3. Factors of the physical environment affecting
“privacy”

The outcome of the regression analysis reveals that,
with the exceptions of “sky” and “street food”, every

other factor positively influences “privacy”. “relaxation
facility” has the strongest positive effect on privacy

(B=0.721), with a very high level of significance, indi-
cating their effectiveness in enhancing the sense of
“privacy”. “Sports facility” also has a significant positive
impact on “privacy” (B=0.351), making them an
important factor in enhancing the sense of “privacy”.
The same situation is also observed with “shrub”, the
“surrounding environment area”, “lawn”, “water”, and
“hardscape”. They all provide a positive impact on the

“privacy” sensation in pocket parks.

3.3. Correlation analysis between the restorative
effects and built-environments

This section explores the connection between the
physical aspects of pocket parks and their restora-
tive impacts, utilizing Pearson correlation analysis
in SPSS 23.0 to accomplish this objective. The find-
ings reveal the hierarchy of influence among ele-
ments within pocket parks on restorative effects as
follows (Figure 4): water > relaxation facility >
surrounding environment area > sports facility >
hardscape > shrub > lawn > sky > tree > street
food. Notably, elements from “hardscape” onwards
exhibit a negative correlation with restorative
effects. A critical observation from comparing the
correlation coefficients among various elements
highlights issues of collinearity. For instance,
a significant correlation of 0.481 between “hard-
scape” and “street food” and a higher correlation
of 0.724 between “water” and “lawn” suggest that
not all variables are entirely independent. This
interdependence may influence the precision of
the model parameters, indicating the complexity
of analyzing restorative effects within urban green
spaces.

Therefore, in order to explore the degree of correla-
tion between various factors, multiple-linear-
regression analysis is introduced into this study.
Based on the application of multiple-linear-regression
analysis, a model is ultimately established to
evaluate the restorative effects of youth pocket park
users.
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Figure 4. The results of Pearson correlation analysis.

3.4. Evaluation model of restorative effects of
pocket parks for youth users

As mentioned earlier, a multiple-linear-stepwise
regression is used to construct a model for evaluating
the restorative effects. In this regression model, nine
different types of built environments are set as inde-
pendent variables. The restorative effect ratings given
by young users according to the usage scenario served
as the dependent variable. Through the multiple-linear
-stepwise regression equation, unimportant factors are
gradually eliminated, ultimately resulting in the eva-
luation model. The results (Tables 6-8) reveal that
there are five final influencing factors, of which two
are positive, namely “relaxation facility” and “sports
facility”. The three negative factors are “street food”,
“shrub”, and “lawn”.

From Table 6, it can be seen that through
a multiple-linear-stepwise regression, the statistical
explanatory capability of the five factors affecting the
restorative effect of pocket parks is finally revealed. As
shown in the table, the R value increases stepwise from
0.332 in Model 1 to 0.576 in Model 5, indicating that as
variables increase, the model’s explanatory power over
the dependent variable is strengthening. Secondly,
from the R square value, it can be seen that the model’s

explanatory power is enhanced as the number of vari-
ables increases (the R square value increases from
0.110 in Model 1 to 0.332 in Model 5). Besides, the
Durbin-Watson value is 1.577. Generally, a DW value
within the range of 1.5-2.5 indicates that there is no
significant autocorrelation in the data, which suggests
that there are no severe autocorrelation issues in the
data presented in the table.

Table 7 shows that the significance value for model
5is 0.000 < 0.005, indicating that all elements in model
5 are significantly related to the restorative effect.
Therefore, a linear model can be established based
on the five elements in model 5. From Table 8§,
a formula for evaluating the restorative effect is
derived. The given constant term is the model’s inter-
cept, and for Model 5, its value is 0.001. This marks the
starting point of the model formula, indicating the
expected value of the dependent variable when all
independent variable values are zero. The unstandar-
dized coefficient (B) next to each variable indicates
how much change is expected in the dependent vari-
able for every unit change in that variable. For exam-
ple, the coefficient for “street food” is —0.319, meaning
that for every additional unit of “street food” quantity, the
restorative effect is expected to decrease by 0.319 units,
assuming other variables remain constant. By combining
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Table 5. Correlations between “privacy” and the built environments.
Non-Standardised Coefficient

Standardised Coefficient

Model B Standard Deviation Beta t Sig.
1 (Constant) -.001 .021 —.047 .963
hardscape 113 .057 113 2.005 .045
relaxation facility 732 .047 732 15.640 .000
shrub 304 .042 .305 7.252 .000
tree .055 .059 .055 935 .350
sky —-.650 .034 —.650 -19.187 .000
grass 235 .046 235 5.148 .000
surrounding environment area 292 .051 292 5.702 .000
sports facility 351 .041 351 8.470 .000
water 168 .039 168 4274 .000
restaurant =212 .028 -.212 —7.650 .000

?Dependent variable: privacy.

Table 6. Model summary.

Change Statistics

Model R RSquare Adjusted R Square Std. Error of the Estimate R Square Change F Change dfl df2 Sig. F Change Durbin-Watson
1 3327 110 .109 .794879175927753 110 113.607 1 918 .000
2 443° 197 195 .755644277380003 .087 98.804 1 917 .000
3 527¢ 278 276 .716669640177127 .082 103.450 1 916 .000
4 5519 304 .301 .704253661076979 .026 33583 1 915 .000
5 .576° 332 329 .690117695383779 .028 38.869 1 914 .000 1.577
“Predictors: (Constant), street food
bPredictors: (Constant), street food, shrub
“Predictors: (Constant), street food, shrub, lawn
dpredictors: (Constant), street food, shrub, lawn, relaxation facility
Predictors: (Constant), street food, shrub, lawn, relaxation facility, sports facility.
fDependent Variable: restorative effect.
Table 7. ANOVA.
Model Sum of Squares df Mean Square F Sig.
5 Regression 216.499 5 43.300 90.916 .000f
Residual 435.304 914 476
Total 651.803 919
?Dependent Variable: restorative effect.
Table 8. Coefficients of models.
Unstandardized Coefficients Standardized Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) —2.538E-16 .026 .000 1.000
Street food -.279 .026 -.332 —10.659 .000
2 (Constant) .001 .025 .032 974
Street food -.327 .025 —.389 —12.891 .000
shrub —-.251 .025 -.300 —9.940 .000
3 (Constant) .001 .024 .044 .965
Street food -377 .025 —.448 —15.346 .000
shrub -.324 .025 —.386 —12.952 .000
lawn -.253 .025 -.301 -10.171 .000
4 (Constant) .001 .023 .039 .969
Street food -.359 024 -427 —14.766 .000
shrub —-.280 .026 -.334 -10.907 .000
lawn -.279 .025 -.331 -11.215 .000
relaxation facility 146 .025 174 5.795 .000
5 (Constant) .001 .023 .032 974
Street food -.319 .025 -.379 —12.934 .000
shrub —-.228 027 -272 —8.580 .000
lawn —.249 .025 —.295 —10.003 .000
relax facility 215 027 .255 7.933 .000
sports facility 163 .026 193 6.234 .000

?Dependent Variable: restorative effect.

the constant term and the coefficients of each variable

=0.001 + (—0.319 x “street food") + (—0.228 x “Shrub”) +
(—0.249 x “Lawn”) + (0.215 X “Relaxation Facility”) +
(0.163 x “Sports Facility”).

Overall, this formula reveals how different factors
affect the restorative effect of pocket parks. This equa-
tion shows that in a pocket park environment, each

according to the standard form of a linear model, where
each variable is multiplied by its corresponding coeffi-
cient, and then all these terms are added together along
with the constant term, the final model formula is con-
stituted. The final evaluation formula is: Restorative Effect
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unit increase in “street food” decreases the restorative
effects by 0.319 units; each unit increase in “shrub”
decreases the restorative effects by 0.228 units; each
unit increase in “lawn” decreases the restorative effects
by 0.249 units; each unit increase in “relaxation facil-
ities” increases the restorative effects by 0.215 units;
and each unit increase in “sports facilities” increases
the restorative effects by 0.163 units. The model is
designed to evaluate and compare the restorative
effects in pocket park environments.

4. Discussion

4.1. The impact of pocket parks’ built
environments on psychological characteristics

Tables 3 to Table 5 provide the statistical results on how
the elements in pocket parks affect psychological char-
acteristics. By analyzing the unstandardized coefficients,
standardized coefficients, t-values, and significance in
the tables, these elements in pocket parks can be cate-
gorized into two major groups: positive and negative
impact factors. “relaxation facility”, “sports facility”, and
“water” generally have a positive effect on users’ psy-
chological feelings, which means that increasing these
elements may help improve the mental state of pocket
parks’ users. These findings also have been supported
by previous studies (Khaleghimoghaddam 2024; Li and
Trivic 2024; Rapuano et al. 2022). This study further
clarified the importance of “relaxation facility”, as it
holds the highest proportion among all factors affecting
psychological restoration.

For instance, in all regression models of psychological
characteristics, “relaxation facility” is the most significant
influencing factor, especially in the “being away” model,
where its B value is 9.722, which is far higher than other
influencing factors. The result of this study also corro-
borates the “sports facility” has a positive influence on
the psychological restoration (Wan et al. 2024). These
findings provide a design direction for the upgrading
and renovation of pocket parks. If there is a current lack
of sports and relaxation facilities in pocket parks, then
adding them in future upgrades and renovations can
achieve the goal of enhancing the psychological
restoration of young users. In addition, the results of
this study suggest that the internal configuration of
pocket parks warrants careful consideration by research-
ers and designers. Due to the limited area of pocket
parks, excessively increasing various recreational facil-
ities will inevitably affect the proportion of natural ele-
ments. Pocket parks have a dual function of providing
recreational spaces for residents and regulating the
microclimate. In future designs, it is necessary to balance
the proportion of facilities and natural elements to max-
imize the functions and benefits of pocket parks.

Another finding of this study is the relationship
between “street food” and young people’s

psychological restoration in pocket parks. Although
young people have shown a strong affinity for street
food, its presence in pocket parks appears to nega-
tively affect visitors’ psychological restoration. For
example, in the “being away” model, there was
a significant negative correlation between “street
food” and the “being away” sentiment, with a B value
of —49.002, the highest negative impact among all
evaluated factors. This implies that incorporating
“street food” into pocket parks may not promote, and
could indeed impede, psychological restoration.
However, field surveys reveal that there are a large
number of street food vendors in the pocket parks of
Guiyang and Chonggqing. How to accommodate these
vendors requires careful consideration by designers.
Properly managing the location and distribution of
these vendors in pocket parks can meet the actual
needs of nearby residents while minimizing the impact
of these vendors on psychological restoration.

The final and most crucial finding is the relationship
between natural elements and the psychological restora-
tion effects of young users in pocket parks. Although
previous studies have demonstrated that exposure to
natural environments can yield health benefits (Chen,
Yu, and Lee 2018, Hartis et al 2014; Markevych et al.
2017). By further refining the focus of research, similar
to this study, it becomes apparent that different types of
natural elements have varying effects on the psychologi-
cal restoration of young people. Some types of natural
elements may even have a negative correlation with
psychological restoration. The analysis results indicate
that the presence of lawn has a negative impact on
restoration effects. This finding is consistent with studies
by Kenwick, Shammin, and Sullivan (2009) and Purcell
et al. (1994). Scholars in these two studies indicated that
environments with trees are preferential to ones with
lawn. Furthermore, across the three models, the sky con-
sistently showed a negative correlation with psychologi-
cal efficacy. This suggests that the adolescent group
perceives the visibility of the sky in pocket parks as having
a negative impact on psychological restoration.
Therefore, when designing, it might be beneficial to con-
sider increasing the enclosure of pocket parks to enhance
users’ psychological restoration efficacy. This finding
aligns with prior research indicating that urban areas
surrounded by vegetation offer restorative benefits, as
found by Grahn and Stigsdotter (2010) and Nordh and
@stby (2013). Furthermore, Hauru et al. (2012) identified
a positive link between these areas’ restorative potential
and their level of seclusion from urban surroundings.

The results of this study indicate that the effects of
various natural elements on the psychological restoration
of pocket park users are inconsistent. This research pro-
vides new insights for future pocket park designs. The
selection and combination of different natural elements
need careful analysis to maximize psychological
restoration.
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4.2. The explanation of restorative effect model
for young users in pocket parks

The construction of the model leads to the development
of an evaluation model for psychological restoration
effects. Through quantitative analysis, five factors most
related to psychological restoration efficacy are identified
from nine influencing factors. These factors are divided
into two categories: positively correlated and negatively
correlated. The formula’s analysis leads designers and
scholars to a new understanding of pocket parks’ func-
tional positioning. This formula demonstrates that differ-
ent natural resources have varying levels of psychological
restoration efficacy for young users of pocket parks, and
green natural resources do not exhibit an absolute influ-
ential position in psychological recovery. The factors
affecting the psychological restoration efficacy for
young users of pocket parks are various sports and leisure
facilities. Therefore, pocket parks need to find a balance
between preserving an ecological environment and
offering users a diversity of activity facilities and spaces.
In other words, the role of the green natural environment
in pocket parks sometimes acts as a backdrop rather than
a main feature. This finding is in line with previous study
(Zhang et al. 2022). A strategically arranged mix of pocket
parks, rather than exclusively green spaces beside streets,
offers significant promise for enhancing urban land-
scapes and promoting a balanced park environment.

The introduction of the formula provides direction on
how to integrate facilities and components within
pocket parks effectively. Specifically, for the youth
demographic, adding relaxation and sports facilities
were identified as the positive factor affecting psycho-
logical restoration efficacy. Therefore, future pocket park
designs should consider how to incorporate these two
types of facilities to enhance their restorative potential.
Due to the spatial limitations of pocket parks, the addi-
tion of facilities must be balanced by reductions else-
where. The formula indicates that natural elements like
“shrub” and “lawn” have a negative correlation with
psychological restoration. Therefore, reducing the
amount of shrubs and lawn in pocket parks can facilitate
the addition of relaxation and sports facilities, aligning
with the goal of enhancing their restorative potential.
While pocket parks have a higher demand for socio-
demographic factors than other types (Wang et al.
2021), this doesn’t diminish the importance of their
ecological attributes. Therefore, designers and urban
planners need to find a balance between socio-
demographic and ecological sustainability in practice,
enabling pocket parks to maximize their objectives of
serving the community and the environment.

4.3. Limitations and future works

This study focuses on college students but acknowl-
edges that young people from different cultural

backgrounds and occupations might have varying
needs and interpretations regarding psychological
restoration in pocket parks. Thus, the research might
not fully represent the preferences of the broader
youth demographic towards the restorative effects of
pocket parks. Future studies should include young
people from diverse professions, regions, and cultural
backgrounds to comprehensively understand and elu-
cidate the relationship between the youth demo-
graphic and the psychological restoration efficacy of
pocket parks. In terms of research methodology, since
this study was conducted in a limited number of parks,
the picture-square measurement technique was feasi-
ble. However, if the research scope were expanded to
the city level or a broader area, the disadvantages of
this method in terms of time and labor costs would
become apparent. Therefore, in future research, we
plan to explore the introduction of artificial intelli-
gence techniques such as semantic segmentation to
process images, in order to investigate the feasibility of
conducting similar studies on a larger scale. The eva-
luation formula proposed in this study provides
a theoretical framework for future planning and con-
struction of pocket parks to meet the psychological
restorative needs of the youth. However, the factors
influencing the restorative effect of pocket parks pro-
posed in this study are based solely on the visual
perceptions of the youth. The factors affecting the
restorative effect of pocket parks are multidimensional.
Future research needs to test the universality of this
formula across a broader range of demographics and
settings to effectively guide the planning and design of
pocket parks.

5. Conclusions

Pocket parks provide urban users with highly accessi-
ble psychological restoration spaces. This study con-
tributes to pocket park research by examining factors
affecting restoration efficacy from both natural and
socio-demographic environmental perspectives.
Exploring these factors can enhance the utilization
efficiency of pocket parks and benefit more users.
The main conclusions can be summarized as below:
(1) Among the nine factors surveyed, “relaxation facility”
and “sports facility” significantly and positively affect
the psychological restoration efficacy for pocket parks’
youth users. Therefore, future designs of pocket parks
should prioritize these two types of facilities to better
enhance the psychological restorative effects of pocket
parks. (2) The impact of natural elements on the psy-
chological recovery of young people needs to be dis-
cussed categorically. “Water” and “tree” have a positive
effect on psychological recovery, while “shrub” and
“lawn” have a negative effect on the psychological
recovery of users. Therefore, it is necessary to reason-
ably match various natural resources to meet design
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requirements and objectives. (3) When selecting other
business types to complement stress relief in pocket
parks, it's necessary to carefully demonstrate their
effects. It's not advisable to make arbitrary additions
based on experience. For example, street food, which
is popular among young people, does not play
a positive role in regulating psychological states.
Hopefully, the results of this study can provide
a theoretical basis for the future design, upgrading,
and renovation of pocket parks, as well as the formula-
tion of related policies.
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