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The interaction between man and nature causes people to have different preferences

for their surrounding environment, and pleasant landscapes can bring both physical and

mental benefits to people. Previous studies have demonstrated the relationship between

moods and landscape preferences, and this study sought to explore the landscape

preferences of college students under different moods. A total of 1,034 students

participated in the survey, recovering 1,022 valid questionnaires. The Profile of Mood

States (POMS) scale was used to evaluate the mental status of each respondent. The

study on landscape characteristics proceeded in two steps (comprising four gradients):

landscape naturalness and landscape visual openness. The research results show

that under natural landscape conditions, college students in a fatigued state have a

greater preference for the second-gradient (higher naturalness) landscape environment;

under the conditions of landscape visual openness, college students in an indignant

state have a greater preference for the second-gradient (relatively private) landscapes.

These findings have significance for exploring the rehabilitation function of landscape

architecture and have a guiding role for future landscape design.

Keywords: Profile of Mood States, mood, restorative environment, environmental psychology, urban environments

INTRODUCTION

Interactions between man and nature are frequently studied through investigations of landscape
perception and preferences (Appleton, 1975). People are more willing to choose the public space
in line with their preferences for dynamic or static activities (Golding et al., 2018; Gagliardi
and Piccinini, 2019). Therefore, landscapes need to be constantly modified according to human
preferences (Schroeder, 1989; Luzar and Diagne, 1999; Erickson et al., 2002; Zheng et al., 2011),
and this principle is also important for governments when formulating and implementing policies
(Zheng et al., 2011). Generally, the research on landscape preference focuses on stable differences
between people, such as nationality (Parsons et al., 1998), gender (Strumse, 1996), previous life
experiences, and social status (van den Berg and Koole, 2006). However, many studies also focus on
dynamic changing differences, such as cognitive status (Wilkie and Stavridou, 2013) or mood (van
den Berg et al., 2003; Hartig and Staats, 2006; Korpela and Ylén, 2009).
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Mood is defined as the way people feel at a particular time,
and it is a relatively long-lasting emotional state (Zhu, 1995).
Moods are more stable than feelings but are relatively less stable
than personality traits (Martin and Lawson, 1998). Mood is
characterized by its non-oriented dispersivity. This suggests that
a desirable or undesirable mood has the ability to embed various
emotional changes in an individual’s mind (Zhu, 1995). College
students in undesirable moods are challenged in their studies and
college life (Dyson and Renk, 2006). Research shows that the
environmental quality of a campus can affect students’ quality
of life and academic performance (Hajrasouliha, 2017). In recent
years, the beneficial effects of campus environmental quality on
student health have attracted the attention of a growing number
of researchers (Felsten, 2009; Wu et al., 2014; Hajrasouliha,
2017). Past studies have shown that landscape preference is
associated with not only human outdoor activities (Eriksson and
Nordlund, 2013) and physical and mental recovery effects in
the outdoor environment (Wilkie and Clouston, 2015) but also
the cognition, local identity, and a psychological state of human
exposure to the environment (van den Berg and Jorgensen,
2014). As a result, exploring the landscape preferences of college
students with different moods is of practical significance for
further research on the extent to which exposure to landscape can
restore human physical and mental health. In this research, the
landscape preferences of college students in different moods were
explored to find commonalities and differences in their preferred
spatial characteristics.

The research on landscape preference is usually based on
attention recovery theory (ART) (Kaplan, 1995). According to
ART, environmental aesthetics developed based on the early
human selection of habitats that met these needs. This view
is consistent with an evolutionary perspective (Appleton, 1975;
Ulrich, 1983). Appleton (1975) was the first to explain the
formation of human preferences for the environment from
an evolutionary perspective. According to his theory, there
is a general preference for landscapes with “prospect” and
“refuge” features, as humans evolved valuing these features in
environments (Mealey and Theis, 1995). An open prospect
landscape offers a good view, and a landscape with refuge features
could create a sense of security from unpredictable dangers.
Based on Appleton’s studies, Mealey and Theis (1995) argued
that landscape preferences are not invariant and can be affected
by moods. Nesse (1991) found that human emotional states are
closely related to their landscape preferences, for example, people
with positive emotions prefer open landscapes, and people with
negative emotions prefer landscapes with rich elements. This
study was conducted based on this logic, expecting to explore the
characteristics of human landscape preferences more specifically
during different mood states.

Studying Landscape Preferences With
Visualization
Visualization methods have been widely used in landscape design
and the study of attributes affecting human landscape preferences
(Zheng et al., 2011). For example, Tyrväinen et al. (2006) used
computer-based visualization and landscape lab methods to help
the public perceive their surroundings better. Ode et al. (2008)

established a connection between landscape aesthetic theory and
visual indicators. Numerous studies have shown that images
can have restorative benefits similar to those in the real world
(Berman et al., 2009; Berto et al., 2010; Kjellgren and Buhrkall,
2010), and simple visualization of the environment also has this
effect (Ryan et al., 2010). Therefore, this image selection method
was adopted in this research.

For visual image content, previous studies have shown that
landscape preference is focused on environmental attributes
(Hartig and Staats, 2006). Researchers have primarily applied
the significant difference “dichotomy” comparison method to
explore the positive influences of urban green land diversity on
rehabilitation effects, such as comparisons between the natural
environment and urban streets (Velarde and Fry, 2007; Golding
et al., 2018). However, a more refined classification method
can be used for groups in different mood states to positively
explore the rehabilitation effects of nature (van den Berg and
Jorgensen, 2014). Therefore, an analysis of landscape naturalness
was incorporated into this research. In addition, the refined
nature classification method proposed by van den Berg and
Jorgensen (2014) was also employed in this study, which classified
naturalness into four elaborate gradients (Figure 1).

Landscape components and diverse characteristics of spatial
structures will compel different groups of people to express
discrepant landscape preferences (Yu, 1990). Many existing
landscape studies focus on the relationship between spatial
privacy and functions. Moreover, the enormous influence
of the visual openness of a place on a user’s feelings has
already been proved (Booth, 1983). Appleton argued that
human preferences were derived from a sense of security
that relies on landscapes characterized by “foregrounds” and
“refuges” that were developed over the course of evolution;
gradually, this sense of security became potentially pleasurable
(Appleton, 1975; Mealey and Theis, 1995). From the perspective
of landscape spatial configuration, an environment with the
characteristics of “prospect” and “refuge” needs to consider
whether the person exposed to the landscape has an open
view or not. Additionally, a study by Windhorst and Williams
(2015) observed that respondents generally acknowledge that an
environment beneficial to an individual’s psychological health
should comprise (i) a relatively private space; (ii) a space for
relaxation; (iii) a space for self-reflection; and (iv) a space
with beautiful memories. Among the above-mentioned four
characteristics, the first three are closely related to the landscape’s
spatial structure, while the last is related to personal experience.
As a result, this research incorporated visual openness so as to
expound the relationship between the degree of privacy of a place
and the psychological feelings of users. Since Windhorst and
Williams’ findings on “relatively private spaces” do not specify a
specific level of privacy in detail, this study attempts to analyze
human preference for visual openness in different emotional
states based on previous research results.

Psychological-Affective, Mood, and
Landscape Preference
Landscape preferences are defined as the extent to which people
like a landscape or find it attractive (White and Gatersleben,
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FIGURE 1 | Photographs in the questionnaire survey. (1) The four alternatives (a–d) in group A were divided based on an estimate of the area of naturalness in the

pictures: (A-a) is <5% of the artificial work, (A-b) is about 5–25% of the artificial traces, (A-c) is about 25%−55% of the artificial work, and (A-d) is about 55–75% of

the artificial work; (2) The four alternatives (a–d) in group B were divided by the landscape’s visual openness. The four degrees of a/b/c/d in group B were estimated

according to the depth/high [D/H] of the site in the photos. (B-a) is D/H ≤ 1, (B-b) is 1.5 > D/H > 1, (B-c) is 2 > D/H > 1.5, and (B-d) is D/H > 2.

2011; Eriksson and Nordlund, 2013). The interactions between
man and nature cause people to have different preferences for
their surrounding environments, and pleasant landscapes can
bring both physical and mental benefits (Kaplan and Kaplan,
1989; Kaplan et al., 1998; Ode and Fry, 2002). Many previous
studies have directly or indirectly demonstrated that emotional
states are closely related to landscape preferences (Nesse, 1990,
1991; Mealey and Theis, 1995; Hartig and Staats, 2006; Korpela
and Ylén, 2009). A considerable number of previous studies have
indicated that the beneficial effects of landscape preferences and
rehabilitation landscapes on humans’ physical and psychological
health will be affected by a person’s attention to nature, sense
of fatigue, and other psychological states (Berman et al., 2009;
Tyrväinen et al., 2014; van den Berg and Jorgensen, 2014;
Windhorst and Williams, 2015). Although Joye and van den
Berg (2011) have pointed out that landscape preference was
not a direct cause of physical and mental recovery, it is
undeniable that in the studies on landscape preference, there is
a positive correlation between a psychological state and a healthy
relationship (Hartig et al., 1997; van den Berg et al., 2003; Subiza-
Pérez et al., 2019); the researchers considered that people are
more likely to choose to ascend in their well-being and emotional
state of active space (Kaplan et al., 1998; Feng and Chen, 2020).
Although moods cannot be totally equal to emotions, moods are
often used as indicators of emotion to explore the benefits of

nature to human beings. Korpela and Ylén (2009) proposed that
the construction of favored environments has a positive effect on
human moods and cognitive recovery. Hartig and Staats (2006)
targeted people with a fatigued mood to study their landscape
preferences for forests and urban environments. Their results
showed that participants’ preferences for walking in the forest
are stronger than their preferences for walking in a city; this
difference increases as the respondent’s fatigue level increases. As
a result, this study was conducted to determine whether there was
a link between mood and landscape preference.

The Profile of Mood States (POMS) scale, a common
international tool to study mood status, was established by
Mcnair et al. (1971) and Shahid et al. (2011). POMS is
mainly used in landscape studies to determine whether exposure
to landscape environments can affect specific human mood
indicators. For example, being in a landscape or viewing
photographs of a landscape is known to influence a detailed
emotional index of moods. Park et al. (2011) and Koizumi et al.
(2018) demonstrated that a well-designed city environment can
mitigate emotional pressure and restore the physical and mental
health of a respondent, as measured by POMS. This effect is
almost equal to that of a charming natural environment. Park
et al. (2011) conducted experiments in 14 forests and districts in
Japan to observe how city and forest landscapes influence human
physical and mental health. POMS was used as the measurement
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tool for mood status. A total of 168 respondents participated in
the experiment. The researchers discovered that after viewing or
walking through the forest, negative mood scores, such as those
for tension, depression, anxiety, fatigue, and anger, decreased
sharply, while positive mood scores rose dramatically. The total
scores of emotional status indicated a positive effect (Park et al.,
2011). These studies have proved the close relationship between
moods and natural environment. In addition, these results are
consistent with the view of evolution theory (Appleton, 1975;
Ulrich, 1983) and ART (Kaplan, 1995). In the field of medicine
and psychology, POMS data can be separated into seven mood
state indicators (Koizumi et al., 2018). Based on the above
findings, every sample was given seven emotional scores after
the respondents completed the POMS survey. The item with
the highest score was considered the mainstream mood state
of the respondent. This is an innovative approach that differs
from comparing the seven emotional components together, as
is the case in most landscape studies. This method could make
landscape preference research more targeted and is also a more
informed approach. Morgan and Johnson (1978) found that the
seven emotions formed a rolling line, and that athletes performed
better when the highest peak of this line corresponded to vigor.
The mood corresponding to the peak plays a key role in an
individual’s overall state. The authors referred to this method
in this study because this meticulous research method could
provide future reference significance for exploring the natural
ability of a landscape to restore a bad state of subhealth among
the population and could also provide a basis for future design
practices that pay more attention to landscape functionality.

The following hypotheses were tested in this study:

H1: Respondents in positive and negative moods grouped
by their Total Mood Disturbance (TMD) scores will have
different preferences for landscape naturalness and landscape
visual openness.
H2: Respondents in different mainstream moods will have
different preferences for landscape naturalness and landscape
visual openness.

METHODS

The purpose of this study was to investigate the types of landscape
features most preferred by college students. Data were collected
from April to June 2016, since studies have shown that certain
types of scenery in some seasons may lead to negative emotions
among students, such as fallen leaves in autumn and withered
branches in winter. These seasonal landscape changes have been
shown to contribute to depression in some people, whereas other
seasonal factors such as examinations or job hunting periods
could also contribute to changes in mood. The survey period
in the present study was during a stage of the semester, which
the authors considered unlikely to engender either positive or
negative emotions among the student participants.

Participants
The participants were simply randomly sampled. The
participants were recruited through the Bulletin Board System

(BBS) on campus and by forwarding the recruitment information
between the students on campus. Before participating in the
investigation, the students were informed of the content
and purpose of the investigation; all of them volunteered to
participate in the investigation and provided written consent to
participate. The students were informed that they could stop
filling out the questionnaire or quit at any time during the
process. Questionnaires with all the answers choosing the same
options are considered invalid, and questionnaires with self-
evaluation (extremely excited or particularly low) within 3 days
are also considered invalid. A total of 1,034 students participated
in the survey, and 1,022 questionnaires were valid. Among these
1,022 participants, 43.5% were male, and 56.5% were female. The
average age of the participating students was 20.1.

Ethics
This research was conducted under the supervision of
professional psychological consultants from the Psychological
Consulting Centre at X University. Students participated in the
survey voluntarily rather than by random selection.

Instrument
In this study, the Simplified POMS developed based on McNair’s
original version by Grove and Prapavessis (1992) was used as the
psychological measurement tool. The initial purpose of this tool
was to evaluate experimental mood changes and emotional states.
The experiments included brief mental treatments, emotional
stimulation, and other similar operations. POMS is recognized
as the standard tool to evaluate emotional status and has been
verified as a valid experiment tool in Mainland China (Wang and
Lin, 2000). In order to revise the simplified POMS Chinese norm,
the researchers randomly tested 1,060 college students (including
college students) in 22 provinces and cities of China, including
778 males and 282 females, and randomly selected 85 subjects
from all the norm samples to test the correlation between the
scores of each subscale and the corresponding questions. The
results show that the reliability of Chinese POMS is between
0.62 and 0.82, with an average r = 0.71 (Zhu, 1995). This
model has seven components: tension and anxiety (T–A), anger
and hostility (A–H), depression and dejection (D), fatigue (F),
vigor (V), confusion (C), and esteem-related effects (E). The
average correlation coefficient of reliability is α = 0.798. This
scale can be used not only to categorize respondents into seven
different mood statuses but also to perform a TMD test. TMD
was calculated by adding the respondents’ scores for tension and
anxiety, depression and dejection, anger and hostility, and fatigue
and confusion, and then subtracting the respondent’s vigor and
esteem-related effects score. Higher TMD scores represent more
obvious negative moods (Zhu, 1995). It has been shown that
the Simplified POMS is a useful tool to investigate emotional
status based on numerous experiments (Zhu, 1995; Wang and
Lin, 2000; Deng et al., 2021).

Questionnaire Survey
An online questionnaire was the principal survey method
in this study. The Psychological Consulting Center of X
University released the survey to its online student forum.
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Students were permitted to forward the survey to WeChat
Moments (a popular social media platform in China). The online
questionnaire comprised of three parts: basic information, mood
state measurement, and choice of a landscape picture. The online
investigation method was used to quickly collect many samples
and determine whether any inherent connection existed between
mood state and landscape preferences.

In the first part or basic information, there were items such
as the respondents’ age, gender, grade, and primary place of
residence before enrollment (city, small town, or countryside).

In the second part or mood state measurement, the
international universal POMS scale was used to design 40
questions that could reflect the mood state of the respondents
during the preceding week. The instructions of the psychological
test asked the respondents about their mood state over the past
3 days and guided them to fill in the table. The beginning of
the questionnaire is a set on the three options: especially excited,
particularly depressed, and normal, and to eliminate abnormal
emotions caused by the deviation investigation results. The test
produces eight points for each person: seven points for moods
and one TMD score. All of the scores were calculated by a
computer program. The participants were also told that they
could receive their eight points via email after completing the
questionnaire if they wished.

In the third part, picture choice questions on landscape
preferences were involved. Before the participants started
selecting their preferences, they had to preview the four images
and then choose the scene that they liked best. After this, the
participant automatically entered the second question, browsed
the pictures first, and then chose their selection. Altogether,
eight pictures were classified into the landscape naturalness
or landscape visual openness groups. Each group had four
different gradients of pictures to represent the properties of the
respondent. These pictures were created by the respondent group
using Photoshop CS3 software. In designing these images, the
authors used one image and created four alternatives from it to
ensure that each set of images involved the same scene, height,
and angle. In consideration of the reality of online investigation,
the size of each picture could change, along with the size of the
network terminal screen, and the respondents could only see
one full-sized picture at a time. Simultaneously, before selecting
a picture, the respondents were given instructions to focus on
the naturalness or visual openness of the picture and to imagine
themselves in the place depicted in the picture (Figure 1).

RESULTS

Statistics and Grouping of Respondents
According to Dominant Mood Status
First, Microsoft Excel 2019 was used to make descriptive statistics
of the questionnaire. The dominant mood of each respondent
was selected based on the highest score in the section on moods.
In this way, the respondents were categorized into one of the
seven dominantmoods (Table 1). Based on the TMDof themood
status on the POMS, the average TMD value of the participating
respondents was 122.09. In total, 490 participants had higher

TABLE 1 | Seven dominant mood samples.

Dominant mooda T–A A–H D F V C E

Subject No.b 109 231 66 36 559 12 9

Gender

Male 42 137 21 14 223 5 3

Female 67 94 45 22 336 7 6

Education level

First grade 30 75 12 11 179 5 2

Second grade 19 46 12 9 101 4 2

Third grade 26 34 15 8 86 1 2

Fourth grade 25 38 11 5 111 2 2

Above fourth grade 9 38 16 3 82 0 1

Preschool living area

City 50 100 31 13 247 3 7

Small town 37 82 18 15 192 6 2

Countryside 22 49 17 8 0 3 0

aA represents tension and anxiety, A–H, anger and hostility; D, depression and dejection;

F, fatigue; V, vigor; C confusion; and E, esteem-related effects.
bAmong these, several individual samples recorded the same scores under two mood

statuses and were scored according to the discretion of the TMD.

scores than the average (negative mood), and 532 participants
had lower scores than the average (positive mood).

Multiple Comparisons of the Differences in
Landscape Features Caused by Varied
Dominant Moods
Correlation Analysis
IBM SPSS 20.0 software was used to analyze the data.
Spearman’s correlation analysis was conducted to explore the
relationship between landscape preferences and participants’
gender, education level, preschool living area, mood, TMD, and
positive/negative moods.

According to Table 2, college students’ preference for
naturalness is significantly related to their preschool living area,
and it is not significantly related to college students’ gender,
education level, mood TMD, and whether their mood is positive
or negative. College students’ preference for visual openness
of the landscape is extremely significantly correlated with
their mood, TMD, and positive/negative moods, significantly
correlated with their gender, and not significantly correlated with
their education levels or places of residence.

For the second step, the authors further analyzed the fit of
the sample’s sociological demographic factors (gender, education
level, and preschool living area), mood-related indicators, and
their landscape preferences, and visualized the results as shown
in Figure 2.

The research results show that the survey respondents’ gender,
preschool living area, mood, TMD, and positive/negative moods
have a significant impact on landscape preferences (including
naturalness and openness) (P < 0.05), while education levels
have no significant impact on landscapes preference (Table 2
and Figure 2). From the perspective of the naturalness of the
landscape space, the landscape preference has a significant

Frontiers in Psychology | www.frontiersin.org 5 June 2021 | Volume 12 | Article 629650

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Li et al. Landscape Spatial Configuration for Students

negative correlation with the survey object’s preschool living area
(P = −0.099, P < 0.01; Table 2 and Figure 2C) but has no
significant correlation with other factors. From the perspective
of the openness of the landscape space, a significant positive
correlation with gender, mood, and positive and negative (P =

0.069, 0.088, and 0.091; Table 2 and Figures 2A,D,F), and TMD
showed a significant negative correlation (P = −0.088; Table 2
and Figure 2E).

TABLE 2 | Correlation analysis.

Naturalness Visual openness

Related

coefficient

Sig.

(two-tailed)

Related

coefficient

Sig.

(two-tailed)

Gender −0.032 0.303 0.069* 0.029

Education level 0.049 0.116 0.033 0.289

Preschool living area −0.099** 0.002 −0.021 0.494

Mood −0.022 0.473 0.088** 0.005

TMD −0.035 0.257 −0.088** 0.005

Positive/negative moods 0.07 0.835 0.094** 0.003

*P < 0.05 indicates that there is a significant difference.

**P < 0.01 indicates that there is a highly significant difference.

The Difference in Preference for Landscape

Naturalness
Respondents with every mood status clearly preferred A-a and
A-b rather than A-c and A-d (Figures 1, 3). Therefore, there
was no difference in the preference for landscape naturalness
and variation based on the respondents’ mood statuses. They all
preferred natural and nature-dominated landscapes.

However, as determined by the multiple comparison analyses
from the perspective of landscape naturalness, the mean
difference between depression and vigor was 0.218 (S.E.= 0.102,
P = 0.032). This illustrates that there is a significant difference
between the respondents experiencing dominant depression and
vigor moods with the same degree of landscape naturalness.
Compared with a completely natural landscape, 54.55% of the
respondents in a depressive mood chose a nature-dominated
landscape with a slight trace of a built environment. The
preferences of the respondents in the esteem-related effects and
depressive moods were similar: instead of a completely natural
landscape, 55.56% of the respondents considered a nature-
dominated landscape to be better (Figure 3). However, 25%
of the respondents in a confused mood chose a landscape
dominated by a built environment, with a slight trace of nature.
The authors noted that the mood values of the respondents in a
confused mood, choosing this type of photograph, were higher
than those of the respondents in other moods.

FIGURE 2 | Linear fitting analysis graph. Naturalness: 1, full naturalness; 2, most naturalness; 3, most artificial work; 4, full artificial work; Visual openness:1, closed; 2,

semi-closed; 3, semi-open; 4, openness; Gender: 1, male; 2, female; Education level:1, first grade; 2, second grade; 3, third grade; 4, fourth grade; 5, above fourth

grade; Preschool living area:1, city; 2, small town; 3, countryside; Mood:1, T-A; 2, A-H; 3, D; 4, F; 5, V; 6, C; 7, E; Positive and negative moods: 1, negative moods; 2,

positive moods.

Frontiers in Psychology | www.frontiersin.org 6 June 2021 | Volume 12 | Article 629650

https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Li et al. Landscape Spatial Configuration for Students

FIGURE 3 | Descriptive statistics of the landscape preference selections from the perspectives of the respondents with seven different dominant moods (this

illustration is based on the percentage of the selected sample).

FIGURE 4 | The consistency and differences of the two perspectives for positive and negative moods based on the percentage of selected samples.

TABLE 3 | Difference between the TMD values for landscape naturalness and

visual openness.

Sum of squares df Mean square F P

Naturalness 5147.648 3 1715.883 2.763 0.041*

Visual openness 10797.698 3 3599.233 5.848 0.001**

*P < 0.05 represents a significant difference.

**P < 0.01 represents a highly significant difference.

The Difference of Preference for Landscape Visual

Openness
Most of the respondents under varied mood states preferred a
completely open environment (Figure 3). A small number of the
respondents preferred the completely closed spaces. It was also

found that an intermediate number of the respondents chose
semi-closed and semi-open spaces, so there were no significant
differences based on mood. Moreover, the authors discovered
through multiple comparisons that the mean difference between
anger and depression was −0.310 (S.E. = 0.154, P = 0.045).
Therefore, for the same degree of landscape visual openness,
there is a significant difference between the respondents with
anger- and depression-dominated moods, and a very significant
difference between the respondents with anger- and vigor-
dominated moods. In addition, there is no significant difference
between any other mood status pairs.

By recording the number of the respondents who chose each
of the provided photographs, the authors found that 30% of
the respondents in the anger- and hostility-dominated mood
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TABLE 4 | Multiple comparisons of the seven varied dominant moods with regard to landscape visual openness.

(I) Preschool living area (J) Preschool living area Mean difference Standard error Significance 95% Confidence interval

Lower limit Upper limit

B-a B-b −0.69 2.496 0.782 −5.59 4.21

B-c 8.039 2.522 0.001** 3.09 12.99

B-d 1.616 2.3 0.482 −2.9 6.13

B-b B-c 8.728 2.284 0** 4.25 13.21

B-d 2.306 2.037 0.258 −1.69 6.3

**P < 0.01 indicates that there is a highly significant difference.

chose semi-closed spaces. This percentage is higher than that
for the respondents who chose semi-open and open spaces. The
respondents in a depression-dominated mood had a gradually
increasing tendency to choose closed, semi-closed, semi-open,
and open spaces (12.12, 21.21, 28.79, and 37.88%, respectively).
The authors also found a significant difference among the
respondents in an E-dominated mood compared with those with
the other six moods, in terms of choosing photographs that
could restore their physical and mental health: 33.33% chose
closed spaces, 33.33% chose semi-open spaces, 11.11% chose
semi-closed spaces, and only 22.22% chose open spaces, the last
of which was preferred by all the respondents with the other six
dominant moods.

The Consistency and Differences of the Two

Perspectives for Positive and Negative Moods
As discussed above, based on the TMD of the mood status in
POMS, the average TMD value of the participant samples was
122.09; 490 samples had higher-than-average values (negative
moods), and 532 samples had lower-than-average values (positive
moods). From the perspective of landscape naturalness, the
preferences for positive and negative moods were in agreement.
From the perspective of landscape visual openness, the tendency
toward B-b (semi-closed) for people in negative moods was
slightly higher than that of people with positive moods
(Figure 4).

As shown in Table 3, when there is a difference between
the TMD scores, the respondents’ preferences for landscape
naturalness will be significantly different.

According to the differences in the TMD scores, multiple
comparisons were made to explore the differences in terms
of landscape visual openness. As shown in Table 4, there is a
significant difference in the landscape openness between B-a and
B-c, B-b and B-c, and B-c and B-d. Therefore, it can be concluded
that in the absence of TMD, landscape openness will influence the
landscape preferences of the respondents.

DISCUSSION

This research was conducted to enhance understanding of the
relationship between the environment and the physical and
mental health of people (Zheng, 2009). It is demonstrated that
college students in varied moods all prefer natural landscapes
and open view landscapes, a result that is consistent with
previous research (Appleton, 1975; Kaplan and Kaplan, 1989;
Berman et al., 2009, 2012; Bowler et al., 2010). In addition, it

was also found that the landscape preferences of the college
students were related to their long-term residence factors,
which is also consistent with the identity research results of
Clayton (2003) and Wilkie and Stavridou (2013). The landscape
preferences of people are closely related to their moods because
an individual’s landscape preferences are primarily based on their
need for directed attention restoration (Joye and van den Berg,
2011). Previous studies have shown that compared with urban
environments, exposure to natural environment offers greater
improvement of attention restoration for people with positive
emotions, negative emotions, and fatigued mood (Berman et al.,
2009, 2012; Bowler et al., 2010). However, the result of landscape
preference is not the only evidence of landscape resilience, and
there have been conflicting studies in this area. In some cases,
scenarios that are considered highly restorative for people are
not necessarily highly recommended settings (Peron et al., 2002).
In addition, there is no evidence that the actual recovery of
the environment can predict human-environmental preferences
(Han, 2010). However, it is undeniable that environmental
preferences are precursors to judgments of environmentally
directed attention recovery potential (Wilkie and Stavridou,
2013; Shen et al., 2019).

Furthermore, this study specifically shows that there are
significant differences in the degree of naturalness of the
preferred landscape among college students with different
moods. There were some inconsistencies in this pattern, as the
respondents did not consider a completely natural landscape to
be the only environment that would be beneficial to their physical
and mental health. For instance, instead of a natural landscape,
most respondents in a fatigued mood preferred a nature-
dominated landscape with a small amount of built environment.
These findings are also consistent with those of Kaplan and
Kaplan (1989), who demonstrated the human preference for
complex landscapes.

Several studies have focused on the influence of nature or built
environments on the restoration of human physical and mental
health over time (Jackson, 2003; Wilkie and Stavridou, 2013).
Wilkie and Stavridou (2013) categorized environmental types
into nature, urban green spaces, and urban street landscapes
in a study on the influence of environmental types in cities
on physical and mental health restoration among humans, and
the potential for perceptive restoration. They demonstrated that
urban green spaces and natural landscapes have an identical
effect on restoring human physical and mental health (Wilkie
and Stavridou, 2013). Others have stated that a well-designed city
environment can mitigate pressure and restore human physical
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and mental health (Cattell et al., 2008; Abdulkarim and Nasar,
2014; Bratmana et al., 2015). This effect is equivalent to that
of an attractive natural environment (Koizumi et al., 2018).
However, the authors discovered from this research that only
a small percentage of the respondents prefer a built or urban
environment. This difference is probably due to the negative
impression urban landscapes may leave on people (Kaplan and
Kaplan, 1989; Ulrich et al., 1991).

On the other hand, there is a close interrelationship between
visual openness and satisfaction with an open space (Francis
et al., 2012). Shach-Pinsly (2010) showed that people prefer
places with wide views, such as parks or adjacent buildings
in a high-density city. Hidetoshi et al. (1995) stated that the
higher the visual openness of a public space, the higher the
quality of the environment, and the higher the satisfaction of
residents in the living space. The above findings are consistent
with the results of this study, showing that students with different
moods prefer to choose a scene with wide visual openness.
This wide visual openness does not entail complete emptiness,
but there are certain lines of sight restrictions. Therefore,
landscape architecture practices should include diverse spaces
in the future that are characterized by variable landscape visual
openness designs, thereby providing people in different moods
with convenient access to restorative places.

Limitations
Previous studies have demonstrated that if a photograph of a
natural landscape retains the complete information of the scene,
reactions toward the real landscape and the photograph should
be consistent (Ulrich et al., 1991; Chang et al., 2008). However,
in addition to sight, the senses of smell, hearing, taste, and touch
are all used to gain a holistic understanding of the environment
(Li, 2011). Since it is difficult to organize and inspect actual
sites, visual models should be constructed in future experiments,
thereby maximizing the validity of scene restoration and reduce
the variation caused by uncontrolled simultaneous variables.

CONCLUSIONS

It has been demonstrated that college students with fatigue-
dominated moods prefer a nature-dominated landscape with a
small amount of built environment, comparedwith those in other
moods. College students with anger-dominated moods prefer
a semi-closed space. Only a small percentage of the students
with esteem-related moods preferred open spaces; however,
open spaces were the most commonly selected spaces by the
students experiencing other moods. Most respondents prefer
a private or small-scale space that can occupy two to four
people, regardless of mood. The students with depressed and
confused moods preferred private spaces. In this study, the
seven moods were divided into positive and negative categories.
The people with both positive and negative moods consistently
preferred landscape naturalness. However, with regard to visual
landscape openness, the tendency toward semi-closed spaces for
people with negative moods was slightly higher than for people
with positive moods. With regard to landscape sociality, the
percentage of the respondents in negative moods that preferred

private spaces was significantly higher than for the respondents
with positive moods.

It is believed that exploring the landscape preferences of
college students under different moods has practical significance
in determining to what extent human physical and mental
health can be restored through exposure to specific landscapes.
This study has shown that human landscape preferences are
associated with their moods. The campus is not only the main
place of study and living for a student but also an important
space where students can use natural methods to cope with
and relieve pressure. As a result, the campus landscape should
have more natural elements to increase students’ contact with
nature. In addition, based on these findings, it is necessary
to design diverse spaces that include variable landscape visual
openness in the future landscape architecture practices, thereby
providing people in various mood states with convenient access
to restorative places.
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