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ABSTRACT
The role of scenic landscapes in restoring human mental fatigue has begun to receive
attention from landscape researchers. However, little is known about the positive role
of visually-preferred landscapes on restorative environments and in improving the
mental fatigue of people. This study attempted to determine the relationship between
the predictors of preference and restorative components of urban natural landscapes.
In an experimental study, 120 participants from three departments in University
Putra Malaysia rated the predictors of preference and the restorative components
of 12 color slides of urban natural landscapes. The results of this study showed that
the predictors of preference, except for “Legibility”, positively explained restorative
variables. “Mystery” and “Complexity” were found as the most effective variable
to increase “Fascination”, while “Coherence” increased “Being away”. The results of
this study may be of significant benefit to city planners, designers and developers,
with regards to the influence of landscape characteristics in increasing the perceived
restorativenss of urban landscapes and to consider them for designing new landscapes
or improving existing landscapes in cities.
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INTRODUCTION
Urban life in general and urban stressors such as
noise from traffic, fear of crime, crowding also jobs that
require specific, intense focus create stress and mental
fatigue [1, 2]. According to the Attention Restoration
Theory (ART), natural environments with high
restorative potential can contribute to the reduction
of stress and promote the recovery of mental fatigue
[3-5]. Natural settings can be provide by places such as
*Corresponding Author Email: m.pazhouhanfar@gu.ac.ir

urban green spaces, parks and gardens in cities where
opportunities for contact with nature is available [6]
and thus, exposure to the urban natural landscape can
be a part of life for every person. Studies on restorative
environments reported a high perceived restorative
potential of natural settings over urban settings by
having vegetation. Furthermore, a few researches
have shown the relationship between variables of
environment such as aesthetic attributes, visual quality,
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and different scene types and restorative components
that is led to increasing perceived restorativeness of
environments [7-10]. According to another theory by
Kaplan et al. (1989) (Information Processing Theory),
people prefer landscapes which include four predictors:
“Coherence”, “Complexity”, “Legibility” and “Mystery”
over other landscapes. However, little known about link
between theses predictors and restorative components
that is led to increase the perceived restorativeness of
urban natural landscapes and improve the mental
fatigue of people.
ART states that prolonged use of directed attention
leads to mental fatigue [3, 4, 11] and consequently,
includes irritability, impatience, cumulative loss of
effectiveness and so on. ART also posits that four
components: “Being away”, “Extent”, “Fascination” and
“Compatibility”, are essential for an environment to
offer the possibility for recovery from directed attention
fatigue and is restorative. The first component of ART
is Being away, which means that the environments
contribute to direct attention and may involve a change
in physical setting, but also requires a conceptual shift.
Extent is the second component and it encompasses
the concepts of “Scope” and “Coherence”. Fascination
is the third component, which indicates one’s effortless
attention, once again allowing the directed attention
mechanism to rest and recover [3]. The last component
of a restorative environment is Compatibility, which
refers to the fit between one’s purposes and inclinations,
and the opportunities in the environment for meeting
these goals.
ART showed the role of nature and natural settings
in restorative environments and subsequently, majority
of research supported the role of natural setting on
people’s health [12-21].
In addition to naturalness, a few research reports
showed the role of other variables on the perceived
restorativeness of the urban settings. In investigations
of attractive and unattractive urban environments by
Galindo and Hidalgo [22], the relationship was found
between the aesthetic attributes (harmony, openness,
luminosity, suitability for leisure, and meeting place)
and restorative components.
Furthermore, the strong relationship was found
between perceived restorativeness and Preference [7,10].
Purcell et al. [7] postulated that the restorative quality of
landscapes contributed to the different preferences for
various scene types. It was also suggested that although
the different scene types clearly vary in their content

with the naturalness, many variables of visual landscape
preference could be associated with the restorative value
of the different types of scenes.
Kaplan et al. (1989) in another theory stated that
four cognitive aspects of landscape are crucial in the
appreciation of landscape: “Coherence” (the elements in
the scene are in order and organized), “Complexity”(a
lot of distinct elements are in the scene that contribute
to the variety and richness of the scene), “Legibility”
(distinct, memorable elements presents in scene),
and “Mystery”( scenes that provides the opportunity
to see and wander further.). The four important
visual preference predictors provide information to
understand why people prefer such environments and
how comfortable people are in such places. Thus, natural
and urban environment can be designed and managed
based on this information needs [23]. However, whether
the role of landscapes in visual preference might play a
positive function in restorative environment improve
the mental fatigue of people.
Hypotheses of the present experiment
The purpose of this study was to investigate
relationship between predictors of preference and each
of restorative components. It is hypothesized that the
predictors of preference influence the perception of
restorative components.
Previous studies suggested that combination of
“Coherence” with other landscape qualities may
contribute to increasing the perceived restorativeness of
landscape setting. Furthermore, Hartig .,et (1997) did
not consider coherence as components of restorative
environments in short-version revised perceived
restorativeness scale with three dimensions (being
away, fascination, and compatibility). Thus, this study
included coherence as a predictor of preference in the
analyses. The theoretical model is presented in Fig. 1.
Therefore it was addressing the following hypotheses:
H1: There is a significant relationship between predictors
of preference and “Being away”.
H2: There is a significant relationship between predictors
of preference and “Fascination”.
H3: There is a significant relationship between predictors
of preference and “Compatibility”.
METHODS
Participants
120 graduate students (43 males, 77 females; 19–25
years of age) from three departments of architecture,
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Fig 1. Hypothesized model of relationship between components restorative and predictors of
visual preference

Fig 1. Hypothesized model of relationship between components restorative and predictors of visu
preference

landscape architecture and forestry at University Putra
Malaysia gave their written consent to participate in
the experiment.

Predictors of preference was also measured using
standard definitions by Lee and Kozar [25] with 16
items. This research used this instrument, whereas
standard definitions for assessing preference-matrix
predictors may be difficult for most participants to
understand, and items should be straightforward, user
friendly, and free of jargon. Since the “Coherence”
variable is common in PRS and visual preference,
were used three variables: “Complexity” ,“Legibility”
and “Mystery” with 12 items. Their reliability was
calculated and compared to the reliability score of the
original version.
Each participant rated each of the 12 settings with
28 items. A 7-point Likert Scale of agreement ranging
from 1 (not at all) to 7 (a great deal) was used to rate
all the items. These items were ordered randomly and
the English language.

Stimulus Material
24 pictures representing four predictors of preference
(Coherence, Complexity, Legibility, and Mystery), with
six examples of each predictors of preference were chosen
for use as visual stimuli. These images were selected from
a pool of slides taken of scenes in and around the capital
city of Kuala Lumpur. To ensure the use of variables in the
presented pictures, a group of panelists with landscape
visual analysis training measured the photographs.
The judges were asked to measure the landscape
pictures based on their “Coherence”, “Complexity”,
“Legibility”, and “Mystery”, according to Kaplan and
Kaplan’s information-processing theory definitions of
four variables [3] on 7-point Likert scales. In the case
of each variable of evolution which was obtained from
the judges, scores were averaged to form an index score.
On the basis of the index scores 12 pictures were selected
for use as visual stimuli in this research. Urban settings
that contained prominent natural components, such as
trees, shrubs, flowers, weeds, grass and water [6], were
represented as urban natural landscapes. No people were
visible in pictures.

Procedure
The objectives of the study, the procedure and
the task were described in details to respondents.
After this, by getting informed consent and in order
to familiarize participants with the procedure, the
first 5 slides were shown briefly without being rated.
Subsequently the respondents were rated one practice
slide. This process was designed to assist all subjects
in starting the actual experiment in an analogous and
stable condition aiming to reduce the possible biases.
The subjects’ task was to observe the landscape slides
as visual stimuli and to document their evaluation of
the variables of interest for each slide whilst the slides
were still being shown.
Before the assessments were made, the participants
were reminded not to evaluate the quality of the slides
but the images represented and also to imagine that
they were in the scenes. This is important as stated
by Peron, et al., [26] that there is a danger that

Measures
Perceived restorativeness of each scene was rated
by each participant, using Perceived Restorativeness
Scale (PRS) that was proposed by Hartig, et al. [24]
based on the Kaplans’ theory for rating restorative
potential of urban landscapes. It is comprised of 16
items measuring the four restorative components, of
“Being Away”, “Fascination”, “Extent” or “Coherence”,
and “Compatibility”, represented by two, five, four, and
five variables, respectively.
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participants might respond to stimulus rather than
the actual scenes being tested. The method focused
participants’ attention on the meaning and content of
the scenes rather than the nature of the representation
in that scene.
Respondents then rated each of the 12 scenes with
28 items, taking a break after every 6 scenes. These
slides were presented in two orders. One was showed
randomly with the constraint that no more than two
slides of the same setting were in successive order. The
second involved interchanging the first order. The two
slide orders were to reduce the effect of order on the
results [27-31]. There were a total of six experimental
sessions in order to incorporate enough subjects. All
sessions were conducted in a room in the Faculty of
Design and Architecture at University Putra Malaysia.

while “Legibility” had a moderate correlation all the
restorative components. “Coherence” was highly
correlated to the restorative components.
Multiple Linear Regression Analysis
Three multiple linear regressions were used to test
the relationship between each restorative component
(Being away, Fascination, Compatibility) as the
dependent variable and the predictors of preference
(Coherence, Complexity, Legibility, Mystery) as
independent variables. Since some variables highly
correlated, the Variance Inflation Factor (VIF) and
tolerance range in the regression model were checked.
A VIF range of larger than 10, or a tolerance range of
below 0.1 were indicated to be due to multicollinearity
problems in the regression model [32, 33]. As
displayed in Tables 2, 3, 4, and 5, there was no serious
multicollinearity in the regression model.
The result of multiple regression analysis of the
predictors of preference on “Being away” showed
that the predictors accounted for 61% of the variance
of “Being away” (F (4, 1435) = 571.68, p<0.001)
(Table 2). Three predictors of preference appeared
to be significant predictors of “Being away” while
“Legibility” did not predict “Being away”. “Coherence”
was the most influential variable among the predictors
(β=0.33, t=11.44, p<0.001), while “Mystery” and
“Complexity” had less explanatory power, respectively
(βComplexity=0.27, t=8.89, βmystery= 0.24, t=8.41, p<0.001).
The result of “Fascination” as an dependent
variable (Table 3) showed that 77% of the variance

RESULTS
Reliability Analysis
A reliability analysis was performed for each of the
subscales using Cronbach’s alpha. The alpha of these
constructs ranges from 0.77 to 0.92 ( 0.81 for Being
Away, 0.88 for Fascination , 0.88 for Compatibility,
0.85 for Coherence, 0.83 for Complexity, 0.83 for
Legibility, and 0.89 for Mystery).
Correlation Analysis
Table 1 contains the correlations among the
variables. “Complexity” was highly correlated with
all components of restorativeness. “Mystery” also
had a strong correlation to restorative components

Table 1. Correlations among restorative variables and predictors of preference
Table 1. Correlations among restorative variables and predictors of preference

Variables
PRP
Being away
Fascination
Compatibility
Coherence

Complexity

Legibility

Mystery

Coherence

.68**
.72**
.82**
.79**
.74**

.54**
.59**
.63**
.66**
.72**

.71**
.70**
.83**
.79**
.72**

.65**
.72**
.75**
.77**
-

Note: PRP is ‘‘Perceived Restorative Potential’’ , ** p<0.001

Table 2. Multiple regression analysis of predictors of preference on Being away

Table 2. Multiple regression analysis of predictors of preference on Being away

Predictor
Coherence
Complexity
Legibility
Mystery

β
0.33
0.27
0.03
0.24

t
11.44
8.89
1.35
8.41

ρ
<0.001
<0.001
0.18
<0.001
R2 = 61

Tolerance
0.33
0.30
0.44
0.34

VIF
3.06
3.36
2.28
2.95

Note: (β) Standardized regression coefficients, (p) significance levels, (VIF ) variance inflation factor
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Table 3. Multiple regression analysis of predictors of preference on Fascination

Table 3. Multiple regression analysis of predictors of preference on Fascination

Predictor
Coherence
Complexity
Legibility
Mystery

t
8.89
14.68
0.49
19.32

β
0.20
0.34
0.01
0.42

ρ
<0.001
<0.001
0.62
<0.001
R2 = .77

Tolerance
0.33
0.30
0.44
0.34

VIF
3.06
3.36
2.28
2.95

Note: (β) Standardized regression coefficients, (p) significance levels, (VIF ) variance inflation factor

Table 4. Multiple regression analysis of predictors of preference on Compatibility

Table 4. Multiple regression analysis of predictors of preference on Compatibility

Predictor
Coherence
Complexity
Legibility
Mystery

β
0.26
0.28
0.08
0.34

t
11.08
11.23
4.15
14.83

ρ
<0.001
<0.001
<0.001
<0.001
R2 = .74

Tolerance
0.33
0.30
0.44
0.34

VIF
3.06
3.36
2.28
2.95

Note: (β) Standardized regression coefficients, (p) significance levels, (VIF ) variance inflation factor

was explained by the predictors of preference, except
for “Legibility” (F (4, 1435) = 1227.06, p<0.001)
(Table 3). “Mystery” was a more influential variable
(β=0.42, t=19.32; p<0.001), while “Complexity”
and “Coherence”, respectively, had less explanatory
power (βComplexity=0.34, t=14.68, βCoherence= 0.20, t=8.31,
p<0.001, p<0.001).
The result of “Compatibility” as a dependent
variable (Table 4) indicated that the predictors of
preference explained 61% of variance Compatibility,
except for “Legibility” (F (4, 1435) = 1037.77,
p<0.001). It was seen that “Mystery” was the more
influential variable (β=0.34, t=14.83, p<0.001), while
“Complexity” and “Coherence”, respectively, had less
explanatory prediction power (βComplexity=0.28, t=11.23,
βCoherence= 0.26, t=11.08, p<0.001). Furthermore,
“Legibility” predicted “Compatibility” somewhat ( β =
0.08, t=4.15, p<0.001).

this research. “Fascination” was the most effective of
the four predictors of preference and Being away had
the least.
In investigation between each predictor of preference
and all dependent variables, “Mystery” had the highest
influence on the prediction of “Fascination” and the
least on “Being away”. It seemed that urban natural
landscapes invited individuals to enter more deeply
into them to learn more, contributing to increased
“Fascination” that led to the effortless attraction of
one’s attention. However, they contributed less to
the increase in “Being away” and individuals getting
away from everyday thoughts and daily routines that
imposed demands on directed attention.
In similar, “Complexity” had also the highest
influence on the prediction of “Fascination” and the
least on “Being away”. Thus, urban natural landscapes
that contained different numbers visual elements led
to people’s concentration in much was going on in
the scene, effectively contributed to increase visual
qualities to attract one’s effortless attention, and
contributed to getting away from daily concerns,
provided a matching fit between one’s purposes
and inclinations. Although the result of studies on
landscape preference indicated people did not like
“Complexity” in urban environment[34], however
“Complexity” in urban natural landscapes contributes
to increasing Being away and “Compatibility” and led
to recovery of mental fatigue. In general, it would be
helpful for the recovery of resident’s mental fatigue in
cities.

DISCUSSION
This study determined the relationship between
the visual preference for urban natural landscape
and the perceived restorativeness of urban natural
environments that based on Kaplan and Kaplan’s
Information Processing Theory and Attention
Restoration Theory (ART).
The restorative components examined in this study
were successful in explain predictors of preference,
except for “Legibility” in some analysis. They
accounted for 0.61% to 0.77% of the variance of the
restorative variables. This was a respectable result for
83
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“Mystery” and “Complexity” were also found as the
most effective predictors of preference in researches
on landscape preference. Both “Complexity” and
“Mystery” involved exploration because more
information can be determined than when it was
initially perceived. It showed that urban landscapes
provided potentials for exploration either because of
the variety of the elements or by inviting individuals to
enter more deeply into it to learn, leading to increase
to their perceived restorativeness.
“Coherence” is other preference predictors that
influence all restorative components. It had the most
influence in explaining “Being away”. It showed that
urban natural landscapes which can provide a wellorganized and distinctive landscape can help people
make sense of the environment’s contribution in
getting away from everyday thoughts and daily
routines that imposed demands on directed attention.
Finally, in most regression models “Legibility” was
not a significant predictor in explaining restorative
components. This indicates that understanding the
environment immediately and to explore it without
getting lost does not influence to enhance perceived
restorativeness.
In investigations between all the predictors of
preference and each of the restorative variables,
“Mystery” and “Complexity” was found as the most
effective variable to increase “Fascination” and
“Coherence” to increase “Being away” in urban natural
landscapes.
In summary, the results of this study showed that
“Coherence”, “Complexity”, and “Mystery” positively
explained the restorative variables. The findings
showed that they contributed to increasing perceived
restorativeness and thus, moved towards the recovery
of mental fatigue and public health in society.
The present study investigated the relationship and
effect of the predictors of preference on the restorative
variables. However, the study was not without its
limitations. First, photographic surrogates were
employed instead of real environments. Kaplan had
several advantages in using surrogates as compared
to in situ evaluations as indicated by Kaplan [3].
These included the ability to evaluate large number
of scenes, better control over testing conditions, and
ease of conducting tests. The validity of photographs
and slides representing actual environment had been
addressed in a number of studies on preference toward
restorative environments [35-38].

second, one of the purposes of this research was to
use multiple items instead of a single item to measure
the restorative components because the use of single
items for each construct has been shown to be much
less reliable than several rating questions dedicated to
each construct [39].
third, in some previous studies, each participant
rated the settings for only one variable rather than
all of them, reducing the likelihood of halo effects
[28], while in this research, each participant rated
landscapes with all the variables. The halo effect was
not considered a major issue in this research, based on
Stamp’s [40] assertion. He compared studies that used
single responses and multiple responses and concluded
that using the same participants for multiple responses
did not produce a halo effect.
CONCLUSION
This research is very valuable for research on
restorative environments. Most studies on restorative
environments are restricted to natural or urban
environments. This research successfully investigated
the effect of the predictors of preference on increasing
perceived restoraiveness of these landscapes and
clearly, on each restorative variable that led to reduced
mental fatigue, moving towards the psychological
well-being of users in the cities. The results of this
study may be of significant benefit to city planners,
landscape architects. However, more researches are
need on physical features and characteristics of these
predictors that can help to designing environments.
This study is also expected to provide a link between
landscape architecture and psychological science. The
effects of urban landscape characteristics on reducing
mental fatigue and moving towards public health is
expected.
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