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Abstract 
Contact with nature is suggested to be as an important resource for human health and 
well-being. Stress alleviation and reduction of mental fatigue are main instances of 
improvement of human health and well-being in contact with nature. Although the 
term restoration experience in contact with nature has been used repeatedly for 
concepts of stress alleviation and reduction of mental fatigue, these refer to different 
sets of theories and research studies. In this paper, by reviewing the nature-health 
related theories of Biophilia, Stress Recovery Theory, Attention Restoration Theory 
and Supportive Environment Theory (SET), the similarities and differences between 
these two concepts have been discussed. Moreover, the measurement approach 
instruments based on different study methodologies and aims are provided. This paper 
could provide information for future studies with focus on factors to be of benefit for 
restoration experience in design and planning of natural landscape environments with 
the aim of health and well-being development. 
 
Keywords: restoration experience; Biophilia Hypothesis; Stress Recovery Theory 
(SRT); Attention Restoration Theory (ART); Supportive Environment Theory (SET) 
 
1-Introduction 
Passive and active interactions with nature positively contribute to human health and 
well-being outcomes. The beneficial impact of contact with nature is on human 
physical, social and mental health and well-being (Abraham et al., 2010). The indirect 
effect of nature is by improvement of socialization and physical activity levels 
(Francis et al., 2012; De Vries et al., 2013). Direct effect of nature on human mental 
health is through restoration experience by exposure to natural elements of vegetation 
and water. This study focuses on the aspects that can be associated with restoration 
experience via passive and active interactions with nature and its components. 
 
Restoration experience is the renewal of human capacities through exposure to nature. 
In environmental health related studies, restoration can be proceed through recovery 
of cognitive fatigued and stress alleviation. It is the process by which one “moving 
from a depleted state to a restored state” Johnsen (2013). In meeting with everyday 
life demands, people’s physiological, psychological and emotional resources become 
declined (Ulrich et al., 1991; Kaplan and Kaplan, 1989; Hartig, 2007; Hartig and 
Staats, 2005; Honold et al., 2015). Therefore, people need to rejuvenate these 
resources regularly in natural environments. Otherwise, over time, lack of restoration 
can be lead to human health problems and threat human well-being (Hartig, 2007). 
 
In literature, the term of restoration experience has been applied with interchangeable 
concepts such as stress recovery, cognitive functioning or mental fatigue restoration 
(Ulrich et al., 1991; Korpela et al., 2008; Kaplan and Kaplan, 1989). Restoration 
experience is the result of changes in human system from tension towards positive 
states. Nature-health related studies measured restoration experience through actual 
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changes in human psycho-physiological and emotional state or through subjective 
self-reported surveys. Experience of restoration through contact with nature is well 
supported in nature related theories; however, there is a gap for classification of 
approaches in assessment of restoration and influential characteristics. Therefore, in 
this study, the related theories to beneficial effect of contact with nature on restoration 
experience and approaches in assessment of restoration and potential characteristics 
are discussed. In this paper, firstly, related theories to restoration in natural 
environments, restorative outcome measurement approaches and influential 
characteristics are discussed. Then, actual and subjective restorative outcomes in 
exposure to nature are explained. After that, the effect of direct and indirect 
interactions with nature on experience of restoration is presented. The paper will be 
concluded with a tabular presentation of restoration experience measurement 
methods. 
 
2-Theories of Restoration Experience 
The possible explanation on the beneficial effect of nature on human health and well-
being is grounded in Biophilia hypothesis. The two prominent theories of Stress 
Recovery Theory (SRT) and Attention Restoration Theory (ART) have been 
developed based on this idea. Furthermore, the Supportive Environment Theory 
(SET) is the developed framework in supporting the green space influential 
characteristics that maintain human health. All of these theories are discussed as 
following and in Table 1. 
 
2.1-Biophilia Hypothesis 
The first theory that is developed on beneficial effect of contact with nature is 
Biophilia hypothesis and introduced by Wilson (1984). Based on this theory, 
restoration experience in natural environment refers to human evolutionary affiliation 
with nature. The rapid affective response to nature and its components have been 
embedded in biology of human inclination to attach with nature (Nisbet et al., 2011). 
Based on this evolutionary connection to nature, human have innate connection to 
nature components such as lakes, hills, soil, beaches, forests, garden, bird’s song and 
colorful flowers. Through Biophilia hypothesis, studies have investigated the positive 
health-related outcomes of natural environments through the extent of people 
connectedness to nature (e.g. Haluza et al., 2014; Capaldi et al., 2014). The 
connectedness to nature scale (CNS) is the instruments that have developed and 
validated in measurement of positive outcomes of human emotional connection to the 
natural world (Mayer and Frantz, 2004). Researchers based on this viewpoint support 
the idea that a sense of connection to nature is a significant predictor of human health 
and subjective well-being (Nisbet et al., 2011; Perrin and Benassi, 2009). 
 
2.2-Stress Recovery Theory (SRT) 
SRT suggests that natural landscapes are places for stress alleviation (Han, 2003; 
Ulrich, 1984). If a person is experiencing a high level of stress, nature exposure 
rapidly elicits positive affect and declines negative feelings and stressful thoughts 
(Hartig, 2007; Ulrich et al., 1991). Recovery from stress can be manifested through 
beneficial changes in emotional states and in activity of physiological dimensions of 
stress response (Bratman et al., 2015). Based on this theory, affective response in 
contact with natural environments can be evoked by certain environmental 
characteristics as mild complexity, focal point to attract attention and natural features 
such as exposure to vegetation and water (Hartig, 2007). 
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Table 1 – Summary of Restoration Experience Measurement Approaches & Theories 
Measurement 
Instrument 

Underpinni
ng Theory Measurement Factors Details 

CNS Biophilia 
Hypothesis Connection to nature General restoration and well-

being outcomes 
Body 
Examinations  SRT Physiology system  Actual restoration 

POMS SRT Emotional state Actual restoration 
PANAS SRT Emotional state Actual restoration 
ZIPERS SRT Emotional state Actual restoration 
ANT ART Cognitive functioning Actual restoration 
RST ART Cognitive functioning Actual restoration 
DPT ART Cognitive functioning Actual restoration 
PRS-16 items ART Perceived restorativeness Original version  
PRCS-15 items ART Perceived restorativeness Applicable to use with children 
PRCQ-24 
items ART Perceived restorativeness Restorativeness in zoos by 

visitors 
PDRQ-30 
items ART Perceived restorativeness Vacation experiences in the 

tourism setting 

PRS-11 items ART Perceived restorativeness Shorter version of PRS in Italian 
and English 

RCS-22 items ART Perceived restorativeness Restorative components of 
environments 

PSD SET Green space characteristics Supportive qualities to maintain 
restoration 

SRPRS- 12 
items ART Cognitive restoration Actual restoration  

RS- 17 items ART and 
SRT 

Emotion, physiology, 
cognition, and behavior Actual restoration 

SRRS-8 items ART and 
SRT 

Emotion, physiology, 
cognition, and behavior Actual restoration 

RSS- 9 items ART Overall experience of 
restoration Actual restoration 

ROS-6 items SRT and 
ART 

Relaxation and calmness, 
attention restoration, clearing 
thoughts 

Subjective restoration 

POS-9 items SRT and 
ART 

Relaxation and calmness, 
attention restoration, clearing 
thoughts, subjective vitality 
and self-confidence  

Subjective restoration 

 
Research based on actual stress restoration monitored the effect of nature contact on 
changes in human physiology system by measurement of blood pressure, heart rate, 
cortisol concentration and muscle tension as the major components of stress response. 
For instance, in a field experimental study, Tyrv ̈ainen et al. (2014) measured cortisol 
concentration through salivary cortisol as a physiological indicator of stress response. 
It showed that the salivary cortisol level was significantly reduced after visit to 
environments with natural elements. The impact of nature experience on immediate 
improvement of individuals’ mood state and emotional arousal was measured through 
several emotional self-reported instruments including of Profile of Mood States 
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(POMS) (Park et al., 2011), Positive and Negative Affect Scale (PANAS) (Marselle et 
al., 2014) and Zuckerman Inventory or Personal Reactions (ZIPERS) (Ulrich, 1979). 
 
2.3-Attention Restoration Theory (ART) 
The focus of ART is on cognitive restoration in contact with nature Kaplan and 
Kaplan (1989). ART divides human attention to two parts as direct attention and 
indirect attention. The direct attention is the voluntary form of attention, which is 
employment of mind effort to focus on daily tasks. Sustain use of direct attention 
causes exhaustion of directed attention and leads to Directed Attentional Fatigue 
(DAF) or what so-called as mental fatigue (Kaplan, 1993, 1995). DAF decreases 
effectiveness in functioning (e.g, less ability to work without error), causes a variety 
of negative emotions (e.g, bad humor, irritability, impatience), increases stress in 
lifestyle and eventually leads to serious health related problems (Kaplan et al., 1993; 
Han, 2003). In contrast with direct attention, the indirect attention is without capacity 
limitation (Hartig et al., 1997a). Restoration experience in ART obtains by effortless 
attention in natural environments, which gives attentional system a time for recovery. 
 
There are substantial evidences on the restorative value of nature experience in 
improvement of the capacity of direct attention and cognitive ability. Studies measure 
the impact of nature experience on cognitive functioning through employing a verity 
of directed-attention ability tests including proofreading a text for spelling and 
punctuation errors, clinical assessment procedures to detect neuropsychological 
problems and backwards digit-span tasks and Attention Network Task (ANT) 
(Berman et al., 2008). In an experimental study, Pilotti et al. (2014) found that 
viewing natural environments’ video at the end of a working day significantly 
enhanced sustained attention and long-term memory performance. In a controlled 
laboratory experiment, Raanaas et al. (2011) showed that viewing of nature in office 
settings can constitute restorative experience and make differences on measures of 
attention capacity functioning; Reading Span Task (RST) and a Dual Processing Task 
(DPT). 
 
2.3.1-Perceived Restorativeness 
Perceived restorativeness is the concept, which has been developed, based on ART. It 
suggests that restoration experience becomes manifested through perceiving 
environments rich in restorativeness qualities such as ‘Being away’, ‘Fascination’, 
‘Extent’ and ‘Compatibility’ (Han, 2003; Kaplan, 2001a). 
• Being away: It provides environmental opportunity to free one’s mind from 

everyday life demanding tasks, obligations, routines, purposes and thoughts. 
Studies emerged two factors from this concept as physically ‘Being away’ and 
mentally ‘Being away’ (Laumann et al., 2001; Bagot et al., 2015). The physically 
‘Being away’ refers to transformation and geographical distance from where one 
is performing life routines and obligations. The mentally ‘Being away’ refers to a 
sense of psychologically away from everyday responsibilities. It has been 
suggested that restoration of attentional fatigue is unlikely to occur only with 
physical movement from everyday environment and continuing everyday cares 
and concerns (Kaplan, 1995). The essential situation for restoration of directed 
attention is where one is able to be away from life stressors, undesirable 
distractions and reminders of obligations (Kaplan, 1995). One can find 
restoration of mental fatigue even in an old environment when experiences it in a 
new way (Kaplan, 1995). 
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• Fascination: It refers to the opportunity the environment provides to restore 
mental fatigue through observing fascinating objects. There are two types of 
description for fascinating objects in an environment known as soft fascinating 
objects and hard fascinating objects. The soft ‘Fascination’ refers to experience 
of pleasing objects such as walking in a natural setting and see clouds, snow 
patterns, sunsets, movement of leaves in the wind and their flickering in sunsets 
(Kaplan, 1995). An example of hard ‘Fascination’ can be when one keeps a look 
out on environmental or social threats like venomous animals or crime, which 
negatively evoke ones’ attention. The soft ‘Fascination’ is most conductive to 
mental restoration as effortlessly hold attention and allows mind the time for 
recovery (Kaplan, 1995). 

• Extent: The next construct in Attention Restoration Theory (ART) is ‘Extent’. 
The ‘Extent’ refers to an environment that is rich enough in content and structure 
(Kaplan, 2001b). It can occupy one’s mind to interesting and enjoyable objects 
for a long period (Herzog et al., 2003; Kaplan, 1995). This concept also has been 
described as experiencing the combination of ‘connectedness’ and ‘scope’ in an 
environment (Kaplan and Kaplan, 1989). The component of ‘connectedness’ 
refers to coherence and relatedness between environmental elements to each 
other and if the elements constitute to a larger structure (Pals et al., 2009). The 
component of ‘scope’ refers to the scale and capacity of the environment that 
provide enough to see and experience (Kaplan, 2001b). Environments by having 
both ‘coherence’ and ‘scope’ can occupy mind for a long time and support 
extended exploration that allow directed attention to take a rest (Herzog et al., 
2003; Kaplan, 2001a). 

• Compatibility: It refers to the match between the characteristics of the 
environment and a person goals and inclinations (Kaplan, 1995). In a compatible 
environment, there is no struggle. Environment supports what a person likes to 
do, and a person comfortably does on what is appropriate to the environment 
demands (Kaplan and Peterson, 1993). 

 
In conceptualization of psychological restoration and perceived restorativeness, it has 
been explained that both concepts emphasize “the recovering aspects of places, which 
allow people to distract, to relax, to free their minds and to distance themselves from 
ordinary aspects of life” Scopelliti and Vittoria Giuliani (2004, p.423). The difference 
is that psychological restoration is the state of reduced mental fatigue and perceived 
restorativeness is the capacity of setting where mental fatigue is reduced (Han, 2003). 
Therefore, research based on perceived restorativeness approach evaluates people 
perception of the potential restorative capacity of physical environment (Ivarsson and 
& Hagerhall, 2008). In link between nature and psychological restoration outcomes, 
perceived restorativeness also played a key role in shaping of positive outcomes. It 
has been used as the underlying mechanism to explain how nature can induce 
emotional well-being outcomes (Marselle et al., 2015, 2016) and better quality of life 
(Hipp et al., 2016). 
 
2.3.2-Perceived Restorativeness Scale (PRS) 
Perceived Restorativeness Scale (PRS) has become a dominant instrument for 
assessment of perceived restorativeness. It is a self-response measurement instrument, 
with four factors structure of ‘Being away’, ‘Fascination’, ‘Extent’, and 
‘Compatibility’. It was structured and developed based on framework of ART, in a 
series of studies by Hartig et al. (1997b, 1991, 1996, 1997a). Several measurement 
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instruments have been developed based on its original version to measure the 
restorative components of different settings with differences on its dimensional 
structures. For example, Bagot (2004) developed Perceived Restorative Components 
Scale (PRCS15 items) with 5 factors of ‘Fascination’,‘physically being away’, 
‘Compatibility’, ‘Psychologically being away’ and ‘Extent’, which is applicable to 
use with children. Pals et al. (2009) developed Perceived Restorative Characteristics 
Questionnaire (PRCQ), with 24-items and five factors of ‘Fascination’, ‘Novelty’, 
‘Escape’, ‘Coherence’ and ‘Compatibility’ in measuring of the actual experiences of 
perceived restorative characteristics of zoos by visitors. 
 
The Perceived Destination Restorative Quality (PDRQ) scale is another version, 
which developed by Lehto (2013) in examining measures of restorative properties of 
vacation experiences in the tourism setting. The proposed PDRQ includes 30-items 
and six dimensions of ‘Extent’, ‘Fascination’, ‘Mentally away’, ‘Physically away’, 
‘Discord’ and ‘Compatibility’. The PDRQ provided an instrument that facilitated to 
understand, which features and characteristics in a vocation destination contributed 
best to recovery from mental fatigue of vacationers. Pasini et al. (2014) developed a 
shorter version of PRS (in both Italian and English) with 11 items on factors of ‘Being 
away’, ‘Fascination’, ‘Coherence’ and ‘Scope’. 
 
The Restorative Components Scale (RCS22 items) is developed by Laumann et al. 
(2001) as a rating scale in measuring of restorative components of environments with 
five factors structure of ‘Novelty’, ‘Escape’, ‘Extent’, ‘Fascination’ and 
‘Compatibility’. In this scale, the component of ‘Being away’ is divided into ‘Escape’ 
and ‘Novelty’, which referred to the two aspects of ‘Being away’ quality as 
conceptually and physically distance from everyday life. This scale overcomes the 
concerns attributed to the original PRS, including the psychometric construction of 
items and factorial construct of the scale (e.g. Pasini et al., 2014; Hartig et al., 1997a). 
The item development in this scale does not emphasis on the aspects that make it 
specific for a particular environment. 
 
Through literature review on psychological restoration in contact with nature, it has 
been found that studies assessed restoration experience through PRS scales, among 
stressed or mentally fatigued individuals (e.g. Tyrv ̈ainen et al., 2014). While, PRS 
scales are valid tools in evaluation of people’s perception of restorativeness potential 
of settings and they are not suitable to monitor changes in actual restoration state 
(Marselle et al., 2015; Van den Berg et al., 2014). 
 
2.4-Supportive Environment Theory (SET) 
Development of SET is based on the restorative value of green spaces and factors that 
support psychological health (Grahn et al., 2010; Stoltz et al., 2016). Research based 
on SET suggested that in natural environments there are combinations of specific 
characteristics, which are supportive for psychological restoration (Grahn and 
Stigsdotter, 2010). These green space related characteristics has been so-called as 
Perceived Sensory Dimension (PSD) and are ‘nature’, ‘culture’, ‘prospect’, ‘social’, 
‘space’, ‘rich in species’, ‘refuge’ and ‘serene’ Grahn and Stigsdotter (2010). These 
eight perceived sensory qualities was developed by several attempts on specification 
of green spaces characteristics between years of 1985 to 2010 (Grahn and Stigsdotter, 
2010; Grahn et al., 2005; Grahn, 1991). The first and second generations of these 
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characteristics were addressed in Grahn and his colleges studies (Grahn and 
Stigsdotter, 2010; Grahn et al., 2005; Grahn, 1991). 
• Nature: The dimension of ‘nature’ has been described as an environment with 

some natural quality in the form of green surroundings like rows of trees, hedges, 
bushes, ponds, ditches, etc. This dimension consists of symbols of nature 
manifesting itself through its own condition such as free growing lawns, self-
sown plants, mossgrown rocks, old paths. The experience includes a feeling of 
being in uncrowded, safe and relaxing environment. This dimension has been 
found in other related studies on open spaces (e.g. Herzele and Wiedemann, 
2003). It has been labeled as ‘wild’ in the study by Grahn et al. (2005). 

• Culture: This dimension also has been labeled as ‘culture and history’ or 
‘ornamental characteristic’. It is an environment containing traces of human 
culture. Environments with involving man-made or natural elements such as 
fountains, statues, exotic plants, ponds, ornamental plants, etc. It offers 
‘Fascination’ with the passage of time through changing the texture and color of 
material (e.g. palnts) according to different weather conditions (Maikov et al., 
2008). This dimension also has been found in other studies on green space 
qualities (Grahn et al., 2005; Herzele and Wiedemann, 2003). 

• Social: The dimension of ‘social’ attributed to an environment where one can 
meet other people. The environment offers meeting place and equipped for social 
activities like places to sit, good lighting, sunny and shady places. It is a versatile 
space which are adaptable to many different functions or activities and offer 
gatherings in any way. It offers the experience that include feelings of good place 
in which people can amuse themselves, where people can meet and have 
pleasure. In other studies this dimension has been labeled as ‘festive’ (Grahn et 
al., 2005; Grahn, 1991), ‘good services’ (Kytta and Kahila, 2005) and ‘facilities’ 
(Herzele and Wiedemann, 2003). 

• Space: The dimension of ‘space or spacious’ has been labeled as ‘free’, 
‘connectedness’, ‘boundless’, ‘extensive and ‘coherent wholes’. It “must be 
perceived in a way that one may move freely, without being aware of the limited 
dimensions of the green space”(Herzele and Wiedemann, 2003, p.113). The area 
should offer a restful feeling of entering to another world and enable a person to 
stay for a longer time. This dimension in other related studies on green space 
qualities has been labeled as ‘spaciousness’ (Herzele and Wiedemann, 2003) and 
‘space and freedom’ (Tyrv ̈ainen et al., 2007). 

• Rich in Species: The dimension of ‘rich in species’ refers to wealth of plants and 
animals and diversity of nature. It described as an environment with a wide range 
of species of non-human life: variety of plants and animals (many birds, 
butterflies, flowers, etc) that draw attention. This dimension in other related 
studies to green space qualities labeled as ‘lush’ (Bjork et al., 2008; Grahn and 
Berggren-B ̈arring, 1995), ‘rich variety of species’ and ‘species richness’ (De 
Jong et al., 2011; Grahn, 1991; Wolf et al., 2017). 

• Refuge: The dimension of ‘refuge’ refers to an environment that is ‘sanctuary’, 
‘enclosed’, ‘secret’ and ‘secluded’. Areas enclosed by natural or man made 
landscape features like many bushes, higher vegetation, clumps of trees 
architectural elements to create different spaces and experiences. Environment 
provides opportunities of watching others and being active without being seen. 
Experiencing this dimension include a sense of comfort and privacy. In 
Appleton’s refuge theory it is where people settled, seeking safe places where 
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they could hide. This dimension in other related studies on green space qualities 
labeled as ‘the pleasure garden’ (Grahn et al., 2005). 

• Prospect: The dimension of ‘prospect’ refers to an environment that is not 
enclosed with too many natural and man-made elements. ‘Prospect’ refers to the 
opportunity to see out with different types of views. In a green open space, it 
refereed to visual access to surrounding landscape and see what is going on 
around. Visibility is the main feature of this dimension that encourage a person to 
stay in an environment (Maikov et al., 2008). Having visual control over the 
surrounding is the aspect, which was highlighted in Appleton’s Prospect theory 
(Grahn and Stigsdotter, 2010). This dimension in other related studies on green 
space qualities labeled as ‘the common’ (Grahn et al., 2005). 

• Serene: The dimension of ‘serene’ refers to an environment that is ‘silence’ and 
‘calm’. It has natural sounds like the sound of wind, water, birds, insects and the 
like. It is an environment, which is clean with absent of weeds, disturbing people 
and traffic noise. The experience includes a feeling of being in a restful 
environment, which is safe and secure. This dimension in other related studies on 
green space qualities labeled as ‘peaceful’ (Grahn, 1991; Kytta and Kahila, 
2005), ‘quietness’ (Herzele and Wiedemann, 2003) and ‘peace and quiet’ 
(Tyrv ̈ainen et al., 2007). 

 
There are several studies with focus on green space qualities of PSD in association 
with perceived restorativeness characteristics and positive outcomes. Peschardt and 
Stigsdotter (2013) was the first study that showed PSD positively and strongly is 
related with perceived restorativeness characteristics in urban small parks. It showed 
that ‘serene’ and ‘social’ had the most associations in ratings of non-perceived 
stressed park users. In the forest stands, Stoltz et al. (2016) examined the stress-
reducing effect of these settings through examining the impact of five PSDs of 
‘serene’, ‘wild’, ‘species richness’, ‘space’ and ‘culture’. With exception of species 
richness dimension, restorative potential of forest settings was seen by the mediating 
effect of other qualities. In examining the health promoting effect of natural 
landscapes, Stigsdotter et al. (2017) explored the psychologically restorative effects of 
PSD qualities in a forest environment with designed rooms with eight PSD features. 
The most rated restorative settings were rooms with PSDs serene, nature, rich in 
species and refuge. In a visual assessment, Memari et al. (2017) showed that the PSD 
serene, nature and refuge were the most identified qualities for stress restoration. 
 
Studies have used different objective and subjective measurement approaches, in 
highlighting the opportunities these green space related characteristics could provide 
for restoration experience. In a range of studies, assessment of green space 
characteristics has been carried out using the objective quantifiable measurement 
approaches. Through expert approach, a number of studies used Geographic 
Information System (GIS) to assess the presence/absence of each of these five 
characteristics within the participants’ geocode residential addresses (e.g. Annerstedt 
et al., 2012; Van den Bosch et al., 2015; De Jong et al., 2012). Additionally to GIS-
based assessments, the area-aggregated self-report assessment method has been used 
in measuring of the green space characteristics within 510 min walking distance from 
the participant’s residence area (De Jong et al., 2012, 2011). Although, these 
assessment approaches easily enabled monitoring of quantifiable nature 
characteristics and overcame single-source bias, the measurements only permit 
assessment of five characteristics out of eight qualities (Annerstedt et al., 2012; Van 
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den Bosch et al., 2015). Moreover, studies have revealed that there are differences 
between perceived and objective approaches in landscape perception in related to 
people health conditions (e.g Francis et al., 2012). Mostly, they have advocated the 
importance of perceived environmental qualities rather than objective quantifiable 
measures for increasing better mental health outcomes (e.g. De Vries et al., 2013; Van 
Dillen et al., 2012; Francis et al., 2012; De Jong et al., 2011). 
 
There are other researchers investigating the assessment of green space characteristics 
with eight PSDs. For instance, Peschardt and Stigsdotter (2013) asked two 
professional landscape architects to objectively evaluate the PSDs of nine small 
public urban green spaces (SPUGS) on-site. Qiu and Nielsen (2015) explained that 
experts assessment approach hold a dubious source to involve users’ expression, ideas 
and feelings. Studies have shown the different viewpoints of experts and laypersons in 
perceiving of the landscape characteristics (Hofmann et al., 2012; Karmanov and 
Hamel, 2008). According to Grahn and Stigsdotter (2010), in a real-world experience, 
when seeking information on positive outcomes of nature interaction, users’ multi-
sensory perception of green space related characteristics are of great importance. The 
sensory perception of nature characteristics, especially, PSDs cannot be measured 
with landscape objective assessment approaches (De Jong et al., 2011). There are 
studies assessed the experienced green space characteristics, subjectively using self-
reported measurement approach by lay-public participants (Lottrup et al., 2012; 
Stigsdotter and Grahn, 2011; Qiu and Nielsen, 2015; Memari et al., 2017). Studies 
supported the reliability of PSDs in measuring of green space characteristics using 
lay-public experiences, with similar outcomes, in different countries despite 
differences in culture and history (Memari et al., 2017; Sk ̈arb ̈ack et al., 2015). 
 
3-Types of Restoration Experiences 
There are two groups of studies in evaluating the restorative effect of contact with 
nature as actual restoration experience studies and subjective restoration experience 
studies Hartig (2007). The actual restorative studies have attempted to find what 
happens between a person and an environment in the process of restoration 
experience (Hartig, 2007). The evidences of actual restoration outcomes come from 
laboratory or field experimental design studies. In assessment of the restorative 
potential of nature, prior to environmental treatment, mostly, studies used one of these 
antecedent mental fatigue conditions (controlled condition, fatigue induction, 
naturalistic induction, scenario approach and given level approach) to diminish 
respondents’ ability for direct attention or to induce acute stressful experiences. Then, 
at different times of experiment (before, during or after exposure to nature), they 
measured respondents’ state in the given environment by measures of direct attention, 
emotional state or through objective measurements of physiological activity systems. 
 
There are a number of studies proposed validated tools that are more related to the 
concept of actual restoration experience in contact with nature. For example, Short-
version Revised Perceived Restorativeness Scale (SRPRS) proposed by Hartig et al. 
(1997b) to measure the recovery of directed attention from mental fatigue. Han (2003) 
suggested the Restorative Scale (RS) and Short-version Revised Restoration Scale 
(SRRS), in achievement of positive changes on ratings of emotional, physiological, 
cognitive and behavioral dimensions. In examining the restoration of different urban 
green spaces, Van den Berg et al. (2014) proposed the Restorative State Scale (RSS) 
with 9 items representing of the subject’s overall experience. In measuring the 
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possibility of likelihood of restoration, there are studies that suggested asking a single 
question of restoration experienced (e.g. “I would be able to rest and recover my 
ability to focus in this environment”) (Nordh et al., 2009; Lindal and Hartig, 2013). 
 
The subjective restoration studies, through the cross-sectional or longitudinal design 
approaches concern with the effect of repeated restorative experiences in people 
everyday contexts (Korpela et al., 2014; White et al., 2013). The focus in these studies 
is not on actual restoration in contact with nature. The term of stress in these studies 
referred to a long time stress experience not the acute stress, which is manipulated 
prior to nature intervention (Korpela et al., 2008). Research based on this approach 
measured outcomes of nature contact through several self-reported measurement 
instruments. For instance, White et al. (2013) measured the recalled feelings of 
restoration by rating on factors of calmness, relaxation, refreshment and revitalization. 
Restoration Outcome Scale (ROS) is another scale, which has been based by Hartig et 
al. (1998); Staats et al. (2003) and has been finalized by Korpela et al. (2008) in 
measuring of participants restoration experienced after visiting their favorite places. 
Using ROS, studies showed that restoration could be manifested through experiencing 
of ‘relaxation and calmness’, ‘attention restoration’ and ‘clearing thoughts’ (Korpela 
et al., 2008; Tyrv ̈ainen et al., 2014). There are two versions of ROS-6 items and 
ROS-9 items in use. Through ROS-9 items can measure higher levels of restoration 
experience, which is on personal development as subjective vitality and self-
confidence. These effects can occur by longer time involvement in restorative 
environments. 
 
4-Interaction with Nature 
In human-nature related studies, the relationship between nature and positive 
outcomes have mostly been investigated through passive and active approaches. 
Examples of passive interaction with nature can be through experiencing of the real or 
simulated image based models (e.g. videos, photos and paintings) or encountering 
with plants in indoor settings. Environmental health related studies have approved the 
reduction of subjects’ stress and mental fatigue after representation of the simulated 
natural environments’ images (e.g. Van den Berg et al., 2014; Felsten, 2009). 
 
There are studies that highlighted the importance of having view out of window to 
restorative environments. Two famous addressed examples on the restorative 
outcomes of windows with view of natural elements have been provided by Ulrich 
(1984) in hospital and Kaplan (2001b) in living environments. In the study by Ulrich 
(1984), it showed that the patients who were in rooms with the nature view window 
had shorter post-operative care and took fewer pain-relieving medications than the 
patients in the rooms with brick blocks. In the study by Kaplan (2001b), views of 
natural elements from apartments’ windows positively contributed to residents’ 
satisfaction with their living area and their greater sense of well-being. 
 
Following this line of research, studies on workplace settings found that viewing 
natural physical features including trees, lawns, flowering plants, water from windows 
have positively been associated with employees’ perceived level of stress, well-being, 
high work ability and job satisfaction (e.g. Lottrup et al., 2015). In addition, in a high 
school setting, Matsuoka (2010) showed that exposure to the outdoor nature from 
indoor cafeteria as well as classroom windows was found to have positive influence 
on students’ performance and fewer occurrences of criminal behavior. 
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Being physically present in outdoor real-world settings and actively experiencing of 
natural features is another approach in exploring the human-nature relationship. The 
active exploring in the environment reflects the Gibson (1979)’s ecological approach 
to perception. In this perspective, landscape perception is the consequence of 
perception-action process (Heft, 2010) and involves the collaboration of movements 
of entire body and stimulation of the sensory system (Heft, 2010). The individuals’ 
action in the environment facilitates detection of the environmental properties and 
receiving much valuable information that may provide opportunities for greater 
restoration experience. Literature review on field experimental studies has revealed 
many positive outcomes deriving from the direct way of being in environments with 
natural features (e.g. Beil and Hanes, 2013). An increasing amount of longitudinal 
and cross-sectional studies reported the importance of being exposed with natural 
elements (greenness/blueness) in individuals’ everyday environments such as 
residential areas and workplaces. These studies addressed the cumulative restorative 
effects of repeated contact with nature on indicators of satisfaction, revitalization, 
tranquility, less risk of depression and anxiety (Gascon et al., 2015; Van den Berg et 
al., 2015). 
 
Research on comparing both direct and indirect interactions with nature such as 
having a view of nature versus walking in that environment has demonstrated that 
they are not equivalent. For instance, in a study investigating the effects of outdoor 
walk in nearby nature and indoor walks through simulated scenes, Nisbet and 
Zelenski (2011) showed that individuals who participated in outdoor walks reported 
more positive outcomes than indoor walks did. In addition, Kjellgren and Buhrkall 
(2010) compared restoration outcomes of a natural environment with an indoor 
simulated of the same environment and found that, although the simulated natural 
environment facilitated stress reduction, the effect was significantly higher in contact 
with real natural environment. The same study showed that simulated natural 
environments’ pictures have failed to stimulate sensory perceptions, while the natural 
environments significantly provided higher states of consciousness and energy. 
Although variety number of studies has documented the restorative potential of 
passive interaction with nature, the major problem with this way of interaction is that 
some important properties of restorative environments, which may have effect on 
experience of restoration, could be overlooked. Therefore, in assessment of 
restoration experience, direct interaction with nature rather than indirect interaction is 
more valuable in understanding the importance of open spaces qualities. 
 
5-Conclusion 
The psychological, physiological and emotional effect of natural environments has 
mostly been described based on the nature related theories of Biophilia hypothesis, 
SRT, ART and SET. Based on these theories, restoration experience in nature is a 
result of human connectedness to nature, stress alleviation, cognitive restoration 
through perceived restorativeness characteristics and a combination of certain green 
space characteristics. In this paper, different aspects of restoration experience through 
direct and indirect interaction with natural components were discussed. Moreover, the 
assessment methods in examining of different restorative outcomes were presented. 
Since, restoration experience refers to different concepts of stress alleviation and 
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mental fatigue reduction, this paper provided a detail discussion on what kind of 
measurement method could be used for studies in these areas. 
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