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Previous studies have reported religious and non-religious people as having different

psychological experiences when visiting sacred landscapes; however, the visual

consensus and differences between diverse groups visiting them have rarely been

considered. This study used subjective preference evaluation and experimental eye

tracking to assess the visual preferences of different groups regarding sacred

landscapes. Overall, 48 photos of the Han Chinese Buddhist temples were selected

as stimulus materials, including the categories of squares, architecture, waterscapes,

and plants. In all, 90 participants were classified into two groups of outsiders and

insiders to view the photos. The consensus and differences in their visual preferences

and eye movement metrics were evaluated. The results showed that the two groups

were more inclined toward the visual preference of religious architectures than the

natural landscape that people usually prefer. Another noteworthy discovery revealed the

significant differences between the outsiders and the insiders in viewing and evaluating

sacred landscapes; the immersion effect explains this result. Specifically, the group with

a higher interaction with the environment had greater visual experiences, easier visual

information coding, and larger visual exploration range. In addition, this study revealed

familiarity with the religious background facilitated achieving a higher consistency

between the landscape preference scores and the eyemovement metrics. These findings

expand the theory of religious environment perception and provided important insights

for subsequent research on sacred landscape planning and management.

Keywords: landscape assessment, religious settings, eye tracking, visual landscape, insider study, outsider study

INTRODUCTION

Urban green spaces have several positive impacts on the physical and mental health of urban
residents. Inspired by the Attention Restoration and Psycho-evolutionary theories (Ulrich et al.,
1991; Kaplan, 1995), a growing number of studies have evaluated the effects of different urban
green space types, including rivers, forests, parks, squares, and street greening on visual attraction,
restoration potential, and stress recovery (Nordh et al., 2013; Amati et al., 2018; Cottet et al., 2018;
Franěk et al., 2018). However, they have not sufficiently emphasized the specifics of particular
environments. The sacred landscape, which is closely linked to nature and culture, is one of the
aspects that needs to be explored further. Although this idea often brings serious discussion in
anthropological studies, to the best of our knowledge, limited experimental studies have focused on
the visual preference of different users regarding sacred landscapes as urban green spaces.
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Although psychologists regard religion as an internal
cognitive attitude and belief, the external physical environment
plays an important role in religious life (Meagher, 2018). During
the formation of many cities, sacred landscapes (e.g., churches,
temples, and mosques) were physically embedded in faith-based
communities, and the buildings that dominated the city center
were usually religious monuments (Ysseldyk et al., 2016). Many
researchers have recognized the differences between religious
and secular spaces; they focused on the comparison between
the physical environment and the environmental experience.
Regarding the former, a sacred landscape was recognized as
a place of biodiversity (Schaaf and Lee, 2006; Verschuuren
et al., 2010), having unique architectural structure, garden style
(Herzog et al., 2013; Nordh et al., 2017; Meagher, 2018), and
rich soundscape (Tenngart Ivarsson and Hagerhall, 2008; Herzog
et al., 2013; Zhang et al., 2016). In terms of the latter, researchers
suggested that the physical structure of sacred landscapes (e.g.,
scale, magnitude, shape) was capable of eliciting transcendent
emotions associated with spirituality (Joye et al., 2013; Meagher,
2018); moreover, the religious soundscape (e.g., sounds of nature,
sounds ofmusical instruments, the singing of hymns) preferences
were related to clarity (Zhang et al., 2016).

Several renowned studies such as the Environmental
Preference, the Attention Restoration, and the Stress Recovery
theories associated the physical environment of sacred
landscapes to people’s preferences; this indicated that sacred
urban sites (e.g., churches, monasteries, temples, and cemeteries)
were more popular among the public than the general artificial or
natural ones (Ulrich, 1979; Kaplan and Kaplan, 1989; Ouellette
et al., 2005; Ysseldyk et al., 2016). These theories explained the
non-religious cognitive factors of people’s preference for sacred
landscapes, such as mystery, complexity, remoteness, charm,
and acoustic comfort from the perspective of an overall wider
population (general visitors).

Different from the ordinary urban green spaces, the main
people who visited the sacred landscapes were believers
(Terzidou et al., 2018). In recent years, extensive research has
been conducted on the benefits of visiting religious spaces.
Immersion in a religious environment was found to increase
the well-being of religious group members (Sternberg, 2009),
improve social self-esteem (Ysseldyk et al., 2016), enhance self-
perceptions of both psychological and physical health (Ouellette
et al., 2005; Eriksson and Wiklund-Gustin, 2014), and improve
place identity and attachment (Mazumdar andMazumdar, 2004);
however, these benefits might be placebo effects (Ysseldyk et al.,
2016).

Plenty of previous studies reported different user groups
as having diverse background variables, such as environmental
behaviors and attitudes, living environment, age range, education
level, and professional knowledge that affected their way
of evaluating visual landscapes (Sevenant and Antrop, 2010;
Dupont et al., 2015; Pihel et al., 2015; Ode Sang et al., 2016).
Although the research on tourists’ and believers’ visits to the
sacred spaces of a city is relatively extensive, limited studies
have attempted to link these two groups, especially regarding the
comparison of their urban religious experiences. For example, the
self-perceived discrepancies between Christians and atheists who

visited churches (Ysseldyk et al., 2016), the different impressions
of congregants and external observers toward worship settings
(Meagher, 2018), and the diverse psychological perceptions of
religious symbols in public places between religious and non-
religious people (Bilewicz and Klebaniuk, 2013). In addition, in
terms of research methodology, these studies mainly focused on
the subjective evaluation of sacred landscape pictures and on-
site environments. However, thus far, an objective measurement
of the visual perceptual differences among different groups who
observed sacred landscapes has been scarcely performed.

As a relatively new technology, eye tracking offers an
objective method to examine different groups’ observation of
landscapes. It allows the recording of quantitative metrics of
various eye movements while watching an image (e.g., fixation
duration, number of fixations, number of saccades, saccade
amplitude, scan-path length, blink rates, etc.), and evaluates
discrepancies in the manner of viewing of experts and laymen
(Dupont et al., 2014).

Recently, many studies have confirmed the effectiveness of eye
tracking and offered valid results, such as the differences between
expert and novice groups when assessing the biodiversity of
harvested forests (Pihel et al., 2015), the visual perception
discrepancies between experts and laymen when viewing
landscape photos (Dupont et al., 2015), the disparity in
visual recognition memory between expert image analysts and
untrained viewers when observing aerial photographs (Šikl et al.,
2019), and the visual differences between the potential Chinese
and English rural tourists’ landscape preferences (Ren, 2019).

Visual images have been proven to provide a medium for
landscape evaluation in a comprehensible way; additionally,
many studies have used them for evaluating sacred landscapes
(Herzog et al., 2013; Ysseldyk et al., 2016; Meagher, 2018).
However, existing research on sacred landscapes focuses on the
restorative preferences and benefits of ordinary visitors and
believers, rather than comparing the visual consensus and the
group differences between them regarding perception of sacred
landscapes. If the visual preferences of outsiders (tourists who
visit sacred landscapes occasionally) and insiders (local residents
who have an environmental attachment with sacred landscapes)
viewing sacred landscapes are unknown, then making effective
suggestions for the resource management of sacred landscape
paradigms would be challenging.

Therefore, this study aimed to contribute new insights into the
visual preferences of sacred landscape as urban green spaces, as
well as to explore the perception of sacred landscapes combined
with subjective assessment and eye tracking. The study purported
to investigate the visual preference consensus and compare the
differences between outsiders and insiders when viewing images
of sacred landscape.

MANUSCRIPT FORMATTING

Stimulus Materials
The stimuli photos employed in this experiment were of the Han
Chinese Buddhist temples, the most popular sacred landscape
in Chinese cities. These temples usually have a vast history and
visually appealing environment. Before the emergence of modern

Frontiers in Psychology | www.frontiersin.org 2 July 2022 | Volume 13 | Article 743933

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


Li et al. Visual Preferences on Sacred Landscape

urban parks, they were the main urban green spaces for citizens
to relax, regardless of whether or not they were believers. We
surveyed 84 visitors from three Buddhist temples in Suzhou,
Southeast China, and selected four types of landscapes that they
were most concerned with, including waterscapes (N = 50),
plants (N = 36), squares (N = 31), and architectural spaces (N =

22). Subsequently, 513 photos were taken in 12 urban Buddhist
temples. In order to reduce the influence of factors such as the
season, weather, and equipment, all images were recorded on a
cloudy day during the same season (September–October 2020)
with the same camera (Cannon EOS-M3).

A series of photos were selected as experimental stimuli
based on the opinions of three experts. First, all experts
excluded the pictures that did not meet the typical landscape
characteristics of the Han Chinese Buddhist temples on their
computers. Second, images that were considered likely to
interfere with the eye movement experiment, such as those
with strange plants, trash cans, and human beings were also
excluded. Finally, 48 photos were chosen by the experts.
They were divided into four landscape types according to the
characteristics presented: squares, architecture, waterscapes, and
plants (Figure 1).

In all, 12 photos were representative of the typical Buddhist
buildings in the Chinese cities that had adopted historical
styles, including the Buddha Hall, the Buddhist Foyer, and
memorial arches. Further, 12 images depicted hard-paved squares
that were usually located in front of the Buddha Hall for
periodical Buddhist ceremonies. Next, 12 pictures comprised
ponds representing typical water bodies in the Buddhist temples.
The Han Chinese Buddhist doctrine forbids killing animals to eat
their meat; thus, many Buddhist temples have Free Life Ponds
for believers to release aquatic animals (e.g., fishes, crabs, and
turtles) to let them live peacefully. The last 12 photos presented
various types of plants that are also typical representatives
of the Buddhist landscapes, such as Ficus religiosa, because
Gautama (Buddha, the founder of Buddhism) is believed to
have received enlightened under a Ficus benghalensis (Nene,
2000). All images were converted to a resolution of 1,920
× 1,080 pixels using the Adobe Photoshop CS 6 software;
the brightness levels and the contrast balances were adjusted
automatically (Figure 2).

Participants
Two groups of respondents participated in the eye tracking
experiment. Five respondents with poor eye tracking data
(e.g., data loss caused by blinking) were excluded. Overall, 90
respondents completed the experiment, including 45 outsiders
(14 male and 31 female) and insiders (16 male and 29 female)
each. Insiders are local residents who have an environmental
attachment with sacred landscapes. They are middle-aged
residents of urbanized communities with common Buddhist
identification, and they visit the Han Chinese Buddhist temples
periodically (Merton, 1972). Referring to a previous study on
the difference in landscape perception preferences of tourists
and local residents (van den Berg et al., 1998; Scott, 2002),
the inclusion criteria for the outsiders were that they were not
Buddhists and had not visited a sacred landscape. They were

recruited through the university’s social platform, and had a
mean age of 21.69 years (SD = 1.92). The insiders were mainly
urban community residents and Buddhists. The mean monthly
frequency of visiting the Han Chinese Buddhist temples near
the community was 4.04 (SD = 0.51), and their mean age was
54.95 years (SD = 12.78). They were mainly recruited using the
snowball method. Previous studies demonstrated that familiarity
with images might affect gaze behavior (Franěk et al., 2018); thus,
we excluded those participants who were familiar with Buddhist
temples in the photos. All participants had a normal or corrected
vision, and none of them reported visual impairments or other
problems. The study sample was estimated through a priori
power calculation with G-power version 3.1.9.2. The results of
the calculation highlighted a study size of 43 each group [effect
size d = 0.5, α err prob= 0.05, and power(1 – βerr prob)= 0.8].

Apparatus
The study used the aSee pro reflective eye tracker (7Invensun
Technology Ltd.) to measure eye movements with a sampling
rate of 256Hz. The experiment pictures were displayed using
a computer (DELL OPTIPLEX 760) with a screen resolution
of 1,920 × 1,080 pixels, and the screen diagonal was 58.42 cm.
The eye tracker was arranged under the computer monitor. The
presentation and data processing of the stimulation device was
controlled by the aSee pro 3.2 software.

Measurement
The eye movement metrics employed in this study were the time
to first fixation, the average fixation duration, and the number
of saccades. These metrics provided information about the main
observation patterns in previous studies, such as attention to
stimuli, recovery potential, attention, and so on. Among them,
the time to first fixation was used to reflect the characteristics
of the early stage of vision. The shorter the participants’ time
to first fixation in the area of interest (AOI), the higher the
attention attracted (Hollingworth, 2009; Guo et al., 2016). The
average fixation duration indicated the general attractiveness
of the fixation points in the AOI. The harder it was for the
participants to perceive the picture, the longer was their average
time of staring at the fixation point (Franěk et al., 2018; Stevenson
et al., 2019). The number of saccades was related to visual
exploration; higher saccades were indicative of greater extensive
inspection (Dupont et al., 2015).

The eye tracking experiment could measure the changes in the
interviewees’ eye movements when viewing a picture; however,
it could not identify their subjective perceptions and emotions.
Therefore, before the experiment, we collected the background
information, such as age, gender, and religious views, of each
respondent through questionnaires. After the experiment, they
were requested to assess the landscape preferences of each picture
using a 7-point Likert scale (ranging from−3= Not at all to 3=
very much) as well as provide a specific explanation for it.

In summary, the combination of eye tracking and subjective
evaluation provided an integrated method. The eye tracking data
allowed us to gain insight into the landscape characteristics of
sacred landscape that attracted the visual attention of outsiders
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FIGURE 1 | Locations of the sacred landscape sampling sites in Suzhou, and the four representative landscape types.

and insiders. Furthermore, the surveys facilitated determining
how the participants evaluated their landscape preferences.

Procedure
All participants were tested separately. After the researcher
introduced the experimental procedures, they signed the
experimental consent form and provided brief demographic
information. They were requested to sit 60 cm from the display.
Before each experiment, a nine-point calibration procedure was
used for the participant’s eye tracking. Subsequently, 48 pictures
were displayed in a random order, and each picture was presented
for 10 s. Before the image appeared, the participants had to
concentrate on the cross at the screen’s center for 2 s. After the
eye tracking experiment was completed, they were instructed to
score and explain their preferences for each stimulus picture on
another computer. The entire experiment lasted for about 30min.
Moreover, the participants were informed that they had the
right to withdraw from the experiment at any time. All research
procedures were approved by the university ethics committee.

Data Analysis
According to the main landscape element types (squares,
architectures, waterscapes, and plants) of the sacred landscapes,
the AOI was specified for all stimulating pictures. The eye
movement metrics and the landscape preference scores were
statistically analyzed using SPSS 24.0. In order to investigate
whether outsiders and insiders had different views on sacred
landscapes, the mean values of the time to first fixation, the
average fixation duration, the number of saccades, and the
landscape preference scores of the two groups were used for a
paired t-test comparison. If the eye movement metrics were not
normally distributed, the non-parametric Mann–Whitney U test
was performed. This test was based on ranks comparison and
was employed to detect whether the observation ranks in one
group (insiders) was evidently more or less than those in the
other group (outsiders). The Cohen’s d (Cohen, 1988) and η2

= z2/N (Coolican, 2009) were adopted to calculate the effect
size (Small: >0.2 and <0.5; Medium: >0.5 and <0.8; Large:
>0.8). The internal reliability of the landscape preference scores
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FIGURE 2 | The stimuli photos.

was analyzed using Cronbach’s alpha. Furthermore, the Pearson
correlation coefficient measurement was employed to assess
the correlation difference between the landscape preference
scores and the corresponding eye movement metrics. Finally,
the scoring reasons for each stimulus picture were transcribed,
coded, classified, and frequency counted. The statistical analysis
was completed using SPSS 24.0.

RESULTS

Landscape Preferences
As shown in Table 1, Figure 3, three sacred landscapes were
found to have a positive effect on the landscape preference scores;
however, the square was evaluated negatively and positively by
the outsiders and the insiders, respectively. The preference scores
of the four types of sacred landscapes in the descending order
were architectures, waterscapes, plants, and squares, as assessed
by both the groups. However, the paired t-test analysis reported a
significant difference in the sacred landscape preference scores
across the groups (t(47) = 32.35, p < 0.001, Cohen’s d =

3.52), where those of the outsiders (0.27 ± 0.48) were even
lesser than the insiders (1.72 ± 0.33). More specifically, in
Figure 3, the sacred landscape preference scores of the former

were significantly lower for squares (outsiders: −0.12 ± 0.30;
insiders: 1.38 ± 0.24, p < 0.001, Cohen’s d = 5.52), architectures
(outsiders: 0.58 ± 0.40; insiders: 2.07 ± 0.19, p < 0.001,
Cohen’s d = 4.76), waterscapes (outsiders: 0.43 ± 0.42; insiders:
1.75 ± 0.20, p < 0.001, Cohen d’s d = 4.01) and plants
(outsiders: 0.20 ± 0.49; insiders: 1.67 ± 0.24, p < 0.001,
Cohen’s d = 3.81).

Eye-Tracking Measures
The non-parametric Mann–Whitney U test indicated a
significant difference between the two groups with respect
to the eye movement metrics (Table 1), including the
time to first fixation, the mean fixation duration, and the
number of saccades.

Time to First Fixation

The difference in the time to first fixation (for all images) between
outsiders (189.63 ± 65.03) and insiders (141.73 ± 52.64) was
significant (z = 4.65, p < 0.001, η2 = 0.45), with the former
demonstrating higher values than the latter (Table 1). More
specifically, as displayed in Figure 4, the time to first fixation
value of the outsiders was significantly greater in the AOI of the
squares (outsiders: 107.94 ± 52.80; insiders: 82.16 ± 31.54, z =
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TABLE 1 | Results for outsiders and insiders: the mean landscape preference scores with associated paired t-test analysis; and mean values of the eye movement

metrics, with their non-parametric Mann–Whitney U tests.

Outsiders Insiders p Effect size η
2

M SD M SD

Preference score 0.27 0.48 1.72 0.33 <0.001 0.75

Time to first fixation (ms) 189.63 65.03 141.73 52.64 <0.001 0.45

Mean fixation duration (ms) 191.87 67.87 167.97 55.65 <0.001 0.45

Number of saccades (n) 11.94 10.01 12.03 8.93 0.436 0.01

N = 45 for each group.

FIGURE 3 | Comparison of the sacred landscape preference scores of the

outsiders and insiders (*p < 0.05, **p < 0.01); the data are shown as means

(SD). N = 45 for each group.

2.60, p < 0.05, η2 = 0.59), architectures (outsiders: 259.01 ±

29.80; insiders: 193.95 ± 48.23, z = 1.65, p < 0.01, η2 = 0.23),
waterscapes (outsiders: 183.19 ± 34.27; insiders: 125.40 ± 22.23,
z = 3.06, p < 0.001, η2 = 0.78), and plants (outsiders: 208.39 ±

16.15; insiders: 165.44± 16.65, z = 1.96, p < 0.01, η2 = 0.32).

Average Fixation Duration

The difference (z = 4.65, p < 0.001, η2 = 0.45) in the average
fixation duration (for all images) of the outsiders (191.87± 67.87)
and the insiders (167.97± 55.65) was significant, with the former
indicating greater values than the latter (Table 1). As presented in
Figure 5, regarding the specific AOI of each landscape type, the
average fixation duration of the outsiders was significantly higher
than that of the insiders for architectures (outsiders: 265.12 ±

26.08; insiders: 223.96 ± 22.18, z = 2.90, p < 0.01, η2 = 0.70),
waterscapes (outsiders: 179.14 ± 32.22; insiders: 150.02 ± 25.28,
z = 2.98, p < 0.01, η2 = 0.74), and plants (outsiders: 213.89 ±

26.41; insiders: 197.51 ± 17.14, z = 2.197, p < 0.01, η2 = 0.40),
however, not for squares.

FIGURE 4 | Comparison of the time to first fixation between the outsiders and

insiders (*p < 0.05, **p < 0.01); the data are shown as means (SD). N = 45 for

each group.

Number of Saccades
As shown in Table 1, the difference in the number of saccades
(for all images) of the outsiders (11.94 ± 10.01) and the insiders
(12.03± 8.93) was not significant (z= 0.78, p= 0.436, η2 = 0.01).
Nevertheless, as presented in Figure 6, the number of saccades
of the former was significantly higher in the AOI of squares
(outsiders: 2.07 ± 4.05; insiders: 3.58 ± 4.01, z = 2.28, p < 0.05,
η2 = 0.43) and waterscapes (outsiders: 4.29 ± 2.26; insiders 5.97
± 3.05, z= 2.75, p < 0.01, η2 = 0.63), however, architectures and
plants were excluded.

Landscape Preference Scores of the
Photos and the Corresponding Eye
Movements
The correlations between the sacred landscape preference scores
and the eye movement metrics (for all images) were calculated
(see Table 2). We found significant positive correlations between
the landscape preference scores and three eye movement metrics
(the time to first fixation, the average fixation duration, and the
number of saccades); however, the outsiders’ number of saccades
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FIGURE 5 | Comparison of the average fixation duration between the

outsiders and the insiders (*p < 0.05, **p < 0.01); the data are shown as

means (SD). N = 45 for each group.

FIGURE 6 | Comparison of the number of saccades of the outsiders and the

insiders (*p < 0.05, **p < 0.01); the data are shown as means (SD). N = 45 for

each group.

was excluded. This indicated that a higher preference score of
the photos was associated with a longer time to first fixation
(outsiders: r = 0.329, p < 0.01; insiders: r = 0.569, p < 0.01),
lengthier average fixation duration (outsiders: r = 0.350, p <

0.05; insiders: r = 0.539, p < 0.01), and more saccades (insiders:
r = 0.351, p < 0.05); the outsiders had lower correlations than
the insiders.

Frequency of the Reasons for the
Landscape Preference Scores
The researcher summarized the reasons of the outsiders and
the insiders for their preference of sacred landscapes (see

TABLE 2 | Correlations between the scores of landscape preferences and the

time to first fixation, the average fixation duration, and the number of saccades.

Preference score

Outsiders Insiders

Time to first fixation (ms) 0.392** 0.569**

Average fixation duration (ms) 0.350* 0.539**

Number of saccade (n) 0.137 0.351*

N = 45 for each group. *p < 0.05; **p < 0.01.

Table 3). Overall, 23 categories for scoring the reasons were
developed, and the frequency in the sample was above 10% (N
> 5). Furthermore, nine of these 23 categories represented the
consensus for the preferences of the outsiders and the insiders
for the sacred landscapes, such as relaxation (outsiders: N = 12;
insiders: N = 24), spaciousness (outsiders: N = 10; insiders: N =

15), traditional (outsiders: N = 16; insiders: N = 18), and quiet
(outsiders: N = 14; insiders: N = 6).

The participants considered religious architectures as
visual landmarks that distinguished sacred landscapes
from urban parks. Based on the interviews, both outsiders
and insiders appreciated religious architectures in fast-
changing cities. Additionally, the traditional forms of
religious architectures that were specifically mentioned
are as follows:

The building in this photo has a unique regional style that is

relatively different from those in the park. It gives me a sense of

peace and is incredibly interesting. (Outsider ID. 21)

This building has a wooden structure and yellow walls, which is

similar to the temples I visited as a child. I like architectures that

maintain a traditional style and have not been changed by the

development of the modern society. (Insider ID. 15)

In addition, six categories represented the unique reasons
for the outsiders’ preference for sacred landscapes, such as
spirituality (N = 12), construction (N = 13), and ecology (N =

18). Further, the corresponding nine categories for the insiders
included sacred (N = 21), maintenance (N = 14), local style
(N = 16), watching fish (N = 15), and ancient tree (N = 18)
among others.

DISCUSSION

Frequency of the Reasons for the
Landscape Preference Scores
One purpose of this research was to explore the consensus on
the visual preferences of the outsiders and the insiders when
viewing photos of sacred landscapes. Our results demonstrated
that when they observed and evaluated the various types
of these landscapes, the rankings of their preference scores
and eye movement metrics were consistent. In general, the
visual preference scores of the sacred landscapes in descending
order were architectures, waterscapes, plants, and squares.
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TABLE 3 | Participants’ reactions to the sacred landscape.

Category Common impression Unique impression

Outsiders Insiders Outsiders Insiders

Total Relaxation (12) Relaxation (24) Spirituality (12) Sacred (21)

Order (12) Order (10) Sense of security (5)

Beautiful (9) Beautiful (4)

Square Spaciousness (10) Spaciousness (15) Ornament (7) Maintenance (14) Rest facilities (8)

Architecture Traditional (16) Traditional (18) Construction (13) Sense of ritual (12)

Color (12) Color (8) Material (8) Local style (16)

Solemn (11) Solemn (6)

Waterscape Quiet (14) Quiet (6) Vitality (7) Watching fish (15)

Rockery (5)

Plant Green (12) Green (6) Ecology (18) Ancient tree (18)

N = 45 for each group.

Furthermore, these scores of the outsiders and the insiders were
positively correlated with the eye movement metrics (the time
to first fixation, the average fixation duration, and the number
of saccades).

This research’s most significant finding was that
people visually preferred artificial religious architectures
rather than natural landscapes, as highlighted by the
eye tracking data (e.g., first fixation duration, average
fixation duration) and the preference scores of outsiders
and insiders. Similarly, in the interview, the participants
(outsiders and insiders) agreed that the Buddhist
architecture with a regional style was essential to the
attractiveness of sacred landscapes beyond secular
spaces (e.g., park).

This result could be attributed to several aspects.
First, the Buddhist architecture in the stimulus material
had a sacred environmental attractiveness due to the
large-scale physical structure. Previous studies found
that massive physical structures were capable of eliciting
feelings of awe, thereby triggering emotions related
to spirituality and sacredness (Herzog et al., 2013,
Ysseldyk et al., 2016).

Secondly, as an experimental stimulus, the Buddhist
architecture followed the historical style, and was influenced
by regional traditions with rich colors, texture levels, and easy
identification. According to the quantitative theory of aesthetics,
images that were effortless to process, however, were visually
complex had a higher aesthetic value (Birkhoff, 1933). In
addition, previous studies also found that the average fixation
time was positively correlated with aesthetic preferences (Holmes
and Zanker, 2012). Noticeably, the Buddhist architecture with
the longest average fixation duration among the four types
of sacred landscapes also had the highest aesthetic value,
which was a main reason for people’s preference. The results
of the study confirmed the restorative effect of historical
buildings based on the fascination dimension from another
perspective. Prior research reported that as compared to
modern buildings, the traditional ones with a higher degree
of ornamentation had a greater perceived restorative quality

(Kaplan and Kaplan, 1989; Van den Berg et al., 2016; Franěk
et al., 2018).

As predicted, the study found that people visually preferred
natural landscapes (waterscapes and plants) than religious
squares. This result confirmed the findings of previous research
that as compared to the artificial environment, the fractal
complexity of the natural ones was higher; thus, its visual
aesthetic preference score and the restoration effect were
enhanced (Purcell et al., 2001; Wang et al., 2016; Franěk et al.,
2019). From the perspective of environmental preference,
the natural environment had simple visual information, and
therefore, a weaker visual stimulation; however, the artificial
environment’s visual abundance of “making sense” and
“involvement” could trigger appropriate visual interaction
between people and their surroundings (Kaplan and Kaplan,
1989; Meagher, 2018).

The Difference in the Landscape
Preferences of Sacred Spaces
Previous research reported that different groups used and
interacted with the environment in various ways, thus affecting
how they assessed the landscape (Dramstad et al., 2006).
This study expanded this argument from the perspective of
sacred landscape visual preference. It revealed the significant
difference in the subjective preference ratings of the four types of
sacred landscapes of the outsiders and the insiders; specifically,
the scores of the latter were significantly higher than the
former. Especially with regard to the preference for squares, the
insiders and the outsiders evaluated it positively and negatively,
respectively. When they discussed about the unique impression
of the city’s sacred landscape, the former tended to have strong
religious impressions (e.g., sacred, sense of ritual, and watching
fish), while the latter had general recreational impressions and
perceptions (e.g., spirituality, construction, and vitality). This
result could be explained by the immersion effect. There was
evidence that immersion in an identity-confirmed religious
environment might stimulate positive effects (Mazumdar and
Mazumdar, 2004, 2009; Ysseldyk et al., 2016). Therefore, the
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association of the insiders’ identity with the place indicated that
they had greater functional interaction with the experimental
stimulus. The sacred landscape not only provided the insiders
with a psychological and physical space that combined religious
activities and green space leisure, but also conveyed important
symbols to those who were familiar with spatial clues. For
example, the square was an ordinary hard space for the outsiders;
however, for the insiders, it was an important place for their
periodic religious ceremonies.

The analysis of the eye movement metrics also showed that
the time to first fixation and the average fixation duration of the
insiders was overall less than those of the outsiders. The former
indicated that the insiders had a higher visual experience, and the
latter reflected that they could process and encode the viewing
content easily.

Previous studies had demonstrated that the experience of
visual stimulation of the AOI was high, and the time to first
fixation was short; the greater attention it could attract (Guo et al.,
2016) and the more the eye movement experiment’s participants
were aware of it, the longer was the average fixation duration
(Dupont et al., 2015). Therefore, as compared with the outsiders,
the insiders could more easily understand and experience the
landscape because familiarity with background knowledge could
effectively enhance the extraction of stimulus information.

Interestingly, the comparison of the number of saccades based
on the scope of visual exploration showed that although the
saccades of both the groups were more consistent regarding the
architectures and the plants, there were significant differences
in the squares and the waterscapes. The number of saccades of
the insiders were more prominent than the outsiders, indicating
higher visual exploration of this type of landscape.

We believed that the results may be attributed to the
differences in the environmental interactions caused by the low
visual complexity of the squares and the waterscapes as well as
the discrepancies in the functional preferences of the two groups.
However, the specific mechanism needs to be further explored.

Another noteworthy finding was the correlation between the
landscape preference scores and the eye movement metrics. As
compared with the outsiders, the insiders had higher correlations
among the landscape preference scores, the eye movement
metrics and the number of saccades of the sacred landscapes.
This result demonstrated that as compared with young outsiders,
the eye movements of the older insiders when viewing the sacred
landscapes were more consistent with the evaluation of landscape
preferences. Previous studies reported that when exploring
general landscapes (such as parks and rural landscapes), the views
of young people tended to reflect the prevailing norms, and their
views on experience and emotion were more stable than those
of the other age groups (Ren, 2019). This showed the influence
of religious background that enabled the insiders to view and
evaluate the sacred landscape environment based on the common
preference standards.

Limitations
This study had certain limitations. First, its sample included
only the Chinese Buddhist temples and the Buddhists in
China, the results and conclusions couldn’t be extended to

other sacred landscapes, such as the Christian and Islamic
ones; besides, the composition of the participants did not
provide completely accurate information. Future research should
consider comparing the visual preferences of outsiders and
insiders belonging to different religions for various sacred
landscapes, as well as select more samples and analyze the
possible influence of demographics (e.g., age, residence, social
status, etc.) on the experimental results. Second, this research
used carefully selected photos as a substitute for the real
environment of the sacred landscape. As compared with
previous studies on on-site experiences of sacred landscapes,
viewing photos through an eye tracker in the laboratory
could eliminate the interference of time, weather, and human
factors as well as maintain the consistency of the stimulus
content; however, the lack of immersion may have affected
the experimental results’ significance. In addition, previous
research showed that the acoustic physical environment had a
significant influence on the preferences for sacred spaces, such
as bells and noise (Zhang et al., 2016). Future studies could
consider using virtual reality technology to reproduce the real
environment of the sacred landscape in a panoramic view, and
add auditory stimulation to enhance the sense of immersion and
experimental validity.

CONCLUSIONS

Although sacred landscapes have been widely distributed in
many cities as public green spaces, insufficient consideration
was given to the visual consensus and the differences between
various groups visiting them. Thus, this research explored
the visual preferences regarding the sacred landscapes of the
outsiders and the insiders. Taking into account the differences
in religious beliefs, age, living environment, and functional
preferences of the two groups, a combination of subjective
evaluation and eye tracking methods were employed to examine
the visual preferences regarding the sacred landscapes. An
important finding of this research was the confirmation that
visually, people prefer religious buildings visually rather than
the natural landscapes that they usually prefer. Furthermore,
this study supports the limited evidence of the existing research,
such as the relationship between sacredness and environmental
attractiveness and the aesthetic value of historical buildings and
environmental restoration benefits (Herzog et al., 2013; Van den
Berg et al., 2016; Franěk et al., 2018).

In addition, our eye tracking experiments revealed significant
differences between the outsiders and the insiders in viewing
and evaluating sacred landscapes. The functional interaction
between the latter and the sacred landscapes enhances their visual
immersion effect that could effectively improve their subjective
preference scores for the sacred landscapes. As compared to
the outsiders, the insiders had a higher visual experience, easier
coding of visual information, and a larger range of visual
exploration that was verified based on many eye movement
metrics, such as less time to first fixation and average fixation
duration and more saccades in the two landscape types, squares
and waterscapes.
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These results are particularly meaningful for the planning and
management of sacred landscapes. In many cities, the sacred
landscapes are public spaces open to all citizens, regardless of
whether or they are religious. Therefore, it is extremely important
that these landscapes provide the public with a physically
and psychologically functional environment. Furthermore, the
objective measurement of the consensus and the differences in
the visual preferences of outsiders and insiders regarding sacred
landscapes was insufficiently considered thus far. This research
provided preliminary evidence for the exploration of new sacred
landscape designs as well as an objective evaluation method for
public participation in the visual transformation of the existing
sacred landscapes.
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