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Abstract

Two studies were conducted with the aim of developing a set of rating scale measures of restorative compo-
nents of environments. In Study 1, 238 Norwegian undergraduates acting as subjects imagined themselves to
be either in a nature environment or a city environment which they rated on unipolar scales intended to
describe how they experienced the environments. In Study 2 another sample of 157 subjects recruited from
the same population of Norwegian undergraduates viewed videos of a forest, park, sea area, city, and a snowy
mountain, imagining themselves to be in these environments while performing ratings on the same scales. In
both studies factor analyses yielded results in agreement with a theory proposed by Kaplan and Kaplan
(1989). However, the being away factor posited by the theory was split into two factors, one with high loadings
on rating scales tapping being physically away, the other with high loadings on rating scales tapping being
psychologically away. The remaining three factors were de¢ned by rating scales tapping extent, fascination,
and compatibility, respectively. Composite measures of the factors had acceptable reliability. Furthermore, as
predicted, environments with nature elements generally scored higher than city environments on all mea-
sures. Compatibility and fascination predicted preference ratings of the environments, whereas escape and
compatibility predicted selfratings of relaxation. # 2001 Academic Press
Introduction

Viewing natural scenes contributes to reducing
stress, promotes more positive moods and feelings,
and may facilitate recovery from illness (Moore,
1981; Ulrich, 1981, 1984; Verderber, 1986; Parsons,
1991; Ulrich et al., 1991; Cimprich, 1992, 1993;
McAndrew, 1993). A theory attempting to explain
these e¡ects was proposed by Kaplan and Kaplan
(1989). According to this theory, four components of
environments account for their restorativeness:
being away, extent, fascination, and compatibility.
These components refer to properties of environ-
ments which trigger mental processes or states that
contribute to restorative experiences.

The purpose of the present research was to devel-
op rating scale measures of the four components
postulated by Kaplan and Kaplan (1989). To develop
such measures has at least two important motiva-
tions. First, by empirically showing that the hy-
pothesized restorative components are separate
constructs, an evaluation of Kaplan and Kaplan’s
(1989) theory is achieved. Second, it is necessary to
be able to measure the restorative components to
¢nd out how they are related to di¡erent outcome
measures. There is hardly any other way of doing
this than requesting human observers to report
how they experience di¡erent environments in these
respects (Craik & Feimer, 1987).

The ¢rst component that Kaplan and Kaplan
(1989) describe as being necessary in a restorative
environment is being away. For an environment to
be restorative, one must feel a sense of ‘being away’
due to a change of scenery as well as an escape
from some aspects of life that are ordinarily pre-
sent, such as distractions, obligations, and pursuits
of purposes and thoughts.

The second component is extent. Here the two
properties connectedness and scope are important.
Scope refers to the environment that is extended in
time and space, so that it is perceived to be possible
to enter and spend time in it (Kaplan et al., 1983).
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The environment must also be su⁄ciently connected
to constitute a larger whole.

The third component, fascination, is essential for
restoration according to Kaplan and Kaplan (1989)
because the theory distinguishes between involun-
tary and directed (or voluntary) attention. Involun-
tary attention does not demand mental e¡ort and is
attracted by stimuli having a ‘directly fascinating
quality’. Directed attention, on the other hand, de-
mands mental e¡ort that can be depleted. Nature
is assumed to attract involuntary attention due to
its fascinating qualities, while directed attention re-
covers. Fascination is important for the restorative
experience precisely because it provides this oppor-
tunity for recovering from depleted directed atten-
tion capacity (Kaplan & Kaplan, 1989).

The fourth component is compatibility, which re-
fers to a ¢t between the environment, the indivi-
dual’s inclination, and the actions required by the
environment (Kaplan, 1983). Compatibility is, for in-
stance, fostered if there is a ¢t between the indivi-
dual’s purposes for action and the demands imposed
by the environment (Kaplan & Kaplan, 1989).

Hartig et al. (1996, 1997) have developed a per-
ceived environmental restorativeness scale (PRS)
with the aim of measuring the restorative compo-
nents of environments derived from Kaplan and
Kaplan’s (1989) theory. In a series of studies Hartig
et al. attempted to validate the factor structure of
the scale employing U.S., Finnish, and Swedish stu-
dent samples and di¡erent environments and pre-
sentation media. The results did not consistently
con¢rm the four-factor structure. In general only
two factors emerged. A peculiarity was that only
negatively worded descriptions loaded on one of
the factors which was labeled coherence. Rating
scales aimed at measuring the other components
all loaded on the second factor.

The objective of the present research is to develop
another set of rating scale measures of the four
components of restorative environments, being
away, extent, fascination, and compatibility. In
doing this, an attempt is made to remedy some of
the noted shortcomings of the PRS.

An important property of measures of restorative
components of environments is that they can discri-
minate between di¡erent environments. Hartig et al.
(1996, 1997) showed that the PRS discriminated be-
tween environments that were selected to be more
or less restorative. According to Kaplan and Kaplan
(1989), nature is especially rich in restorative poten-
tial. Therefore, one should expect di¡erences in the
restorative components between nature and city en-
vironments. In Study 1 subjects were requested to
rate from memory city and natural environments
with the aim of showing that these environments
di¡er in restorativeness. In Study 2 another sample
of subjects rated videos of di¡erent natural and city
environments.

Mystery (the promise of new information), which
is assumed to be a subcomponent of fascination, has
in several studies been found to predict preferences
for environments (Herzog, 1989; Kaplan & Kaplan,
1989). Coherence, which is a subcomponent of ex-
tent, has similarly been shown to do this (Wohlwill,
1976; Ulrich, 1977; Herzog, 1985, 1989; Kaplan &
Kaplan, 1989). In addition, Kaplan and Kaplan
(1989) conclude that: ‘a preferred environment is
more likely to be a restorative environment’ (p.
189). Thus, it may be expected that the measures of
the restorative components would predict prefer-
ences for the environments. This was investigated
in both Studies 1 and 2 by including measures of
preference for the environments.

Study 1

In Study 1 selection was made of descriptors to be
included in the rating scale measures of the restora-
tive components being away, extent, fascination, and
compatibility. Factor and reliability analyses were
performed with the aim of constructing the four
measures. In order to test whether the measures
can distinguish between more and less restorative
environments, ratings were made of a natural and
a city environment which subjects recalled from
memory. Furthermore, analyses were performed to
investigate whether environmental preference corre-
lates with the ratings of the restorative components.

Method

Measures. In constructing the rating measures,
descriptive phrases were selected on the basis of
Kaplan and Kaplan’s (1989) description of the four
restorative components; being away, extent, fascina-
tion, and compatibility. A set of unipolar rating
scales was in this way compiled and pretested in
two samples. On the basis of the pilot results, de-
scriptors were removed if they failed to show high
correlations with other descriptors intended to tap
the same component or if their inclusion reduced
Cronbach’s alpha. This resulted in 38 unipolar rat-
ing scales being retained.

In order to check on the English translation of
the adjectives, they were ¢rst translated from
Norwegian into English by one individual, then
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translated back by another individual. A high simi-
larity between the English and Norwegian transla-
tions were found and small di¡erences were easily
resolved.

A questionnaire administered to subjects con-
sisted of one module with the descriptors presented
on single pages for the two places. A seven-step rat-
ing scale was used for each adjective with the steps
verbally and numerically de¢ned as not at all (0),
very little (1), rather little (2), neither little nor much
(3), rather much (4), very much (5), and completely
(6).

Background questions were asked in another
module of the questionnaire following the pages
with the rating scales. These questions included
age and sex. Another set of questions asked whether
subjects had visited the environments identi¢ed in
the instructions for the rating scales. Finally, a mea-
sure of nature vs city preferences was included. On
a seven-point rating scale subjects indicated how
much they in general liked to be in nature, and on
another identical rating scale how much they liked
to be in a city environment.

Subjects and procedure. Subjects consisted of 321
Norwegian university students enrolled in di¡erent
undergraduate courses. They ¢lled out the question-
naire after a lecture. The questionnaire included
two pages of rating scales, one for the nature envir-
onment (a familiar high mountain area) and an-
other one for the city environment (downtown of
Oslo, the capital of Norway). The instructions re-
quested subjects to imagine that they were present
in the setting identi¢ed by its name at the moment
they ¢lled out the questionnaire. In the mountain
area there was snow at this time and in the city it
was early spring. In each case the subjects were
asked to check each rating scale so that the number
corresponded to the degree it described how they
experienced the environment.

If a subject indicated that he or she had never
been to any of the environments, his or her ques-
tionnaire was excluded from the data analysis. In-
completely answered questionnaires were also
discarded. Data were therefore analysed for 238 sub-
jects; 93 men and 145 women. Their mean age was
22�9 years.

Results and discussion

After a preliminary principal axis analysis (PA) of
the ratings of the nature environment which ex-
tracted four factors, another 16 rating scales were
excluded. The reasons were that their inclusion led
to a reduction of Cronbach’s alpha, that they had
loadings of less than 0�35 on all factors, or that they
had loadings higher than 0�35 on more than one fac-
tor. The remaining 22 rating scales included seven
with the highest loading on being away, four with
the highest loading on extent, six with the highest
loading on fascination, and ¢ve with the highest
loading on compatibility. The descriptions are pre-
sented in Table 1.

An additional principal components analyses
(PCA) was run to determine the number of factors
(Stevens, 1996). According to the eigenvalue criter-
ion larger than 1�0, ¢ve factors were extracted in
the analysis on the ratings of the nature environ-
ment. These factors explained 65�9 per cent of the
variance (factor 1, 30�5%; factor 2, 14�1%; factor 3,
8�9%; factor 4, 7�0%; and factor 5, 5�4%). In the par-
allel PCA on the ratings of the city environment,
¢ve factors were also extracted with an eigenvalue
of larger than 1�0. They explained 67�2 per cent of
the variance (factor 1, 28�3%; factor 2, 16�9%; factor
3, 8�6%; factor 4, 7�8%; and factor 5, 5�6%).

An iterated principal axis (PA) factor analysis
with orthotran/varimax rotation (Ho¡man, 1978;
Gorsuch, 1983) of ¢ve factors was performed to in-
vestigate the factor structure. An oblique rotation
was chosen because the factors may not be uncorre-
lated if they all relate to restoration. As Table 1
shows, the factor solution for the nature setting
yielded a factor structure closely similar to the hy-
pothesis based on Kaplan and Kaplan’s (1989) theo-
ry. However, the being away factor posited by the
theory was split in to two factors labeled being away
1 (or novelty) and being away 2 (or escape). Rating
scales with the highest loadings on the novelty fac-
tor include physically being away in a novel setting
and doing something unusual. Adjective scales with
the highest loadings on the escape factor included
the psychological feeling of being away from work
routine and demands, expectations, and obligations.
Kaplan and Kaplan (1989) used the concept escape
to denote psychologically being away. It may also be
seen, in Table 2, that as expected the factors were
correlated. The correlations between fascination
and extent and fascination and compatibility were
moderate. The correlation between extent and com-
patibility was low. Escape was moderately corre-
lated with all other factors. Novelty had a low
correlation with escape, extent, and fascination,
and a low negative correlation with compatibility.

A parallel PA factor analysis on the ratings of the
city environment yielded a closely similar factor
structure (see Table 1), except for some rating scales
(nos 18 & 21) de¢ning compatibility which also



TABLE 1
Orthotran/varimax rotated loadings from factor analysis of the ratings of nature and city environment (Study 1)

Nature City

Factor Communa-
lities

Factor Communa-
lities

1 2 3 4 5 1 2 3 4 5

1. I am in a di¡erent setting than usual 0�71 0�01 0�03 70�02 70�04 0�66 0�69 0�03 0�04 70�05 0�08 0�62
2. I do something di¡erent than I usually do 0�71 0�04 70�03 0�03 0�08 0�65 0�58 0�08 70.03 0�09 70�04 0�54
3. I am in a di¡erent environment than usual 0�75 70�05 0�03 0�0070�07 0�72 0�69 0�01 0�00 70�00 70�03 0�66
4. When I am here I feel free from work and routine 0�24 0�3970�03 0�13 0�08 0�49 0�10 0�5970�08 0�14 0�04 0�59
5. When I am here I feel free from other peoples’ demand and

expectations
70�09 0�57 0�12 0�00 0�04 0�54 0�01 0�75 0�09 70�07 0�01 0�72

6. When I am here I do not need to think of my responsibility 70�04 0�62 0�0070�03 0�02 0�55 0�00 0�67 0�03 70�05 0�03 0�55
7. I am away from my obligations 0�00 0�83 0�01 70�02 70�04 0�92 0�00 0�77 70�01 70�00 70�02 0�74
8. The elements here go together 0�11 70�04 0�4470�07 70�01 0�29 70�03 0�04 0�67 0�03 70�07 0�58
9. The surroundings are coherent 70�05 0�10 0�57 0�02 0�01 0�55 70�08 0�15 0�66 70�05 70�06 0�57
10. All the elements constitute a larger whole 70�10 0�01 0�62 0�09 70�01 0�63 0�08 70�14 0�57 0�09 0�03 0�49
11. The existing elements belong here 0�08 0�08 0�35 0�17 0�05 0�44 0�11 70�04 0�52 0�00 0�17 0�49
12. There is plenty to discover here 0�03 0�03 70�03 0�5470�09 0�43 0�14 0�05 70�04 0�51 0�07 0�49
13. There are many things here that I ¢nd beautiful 0�2270�03 0�04 0�37 0�20 0�49 70�10 0�08 0�14 0�43 0�07 0�49
14. There is plenty that I want to linger on here 0�0070�01 0�08 0�50 0�05 0�54 70�06 0�13 0�12 0�57 70�08 0�60
15. This setting has many things that I wonder about 70�07 70�05 0�13 0�4470�07 0�37 0�08 70�19 70�01 0�6070�21 0�42
16. There are many objects here that attract my attention 0�01 0�02 70�03 0�6170�02 0�59 0�12 70�08 0�01 0�58 0�05 0�57
17. I am absorbed in these surroundings 70�01 0�04 0�05 0�53 0�07 0�61 70�08 0�03 0�12 0�5470�05 0�51
18. The environment gives me the opportunity to do activities

that I like
0�03 0�07 70�12 0�16 0�59 0�68 70�05 0�13 70�15 0�39 0�33 0�59

19. I can handle the kinds of problems that arise here 70�01 70�05 0�11 70�21 0�64 0�48 70�06 0�08 0�13 70�06 0�46 0�44
20. I rapidly adapt to this setting 70�02 70�0070�09 0�20 0�49 0�52 70�14 0�03 0�06 0�14 0�48 0�66
21. There is an accordance between what I like to do and these

surroundings
70�11 0�14 70�07 0�23 0�47 0�67 70�14 0�12 70�06 0�35 0�35 0�65

22. I am capable of meeting the challenge of this setting 0�05 70�03 0�12 70�09 0�69 0�64 0�15 70�19 0�04 70�12 0�72 0�74

*Factor loadings over 0�30 or highest loadings on the factor are shown in bold
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TABLE 2
Inter-correlations between rotated factors obtained from ratings of nature and city environments (Study 1)

Nature City

Novelty Escape Extent Fascination Novelty Escape Extent Fascination

Escape 0�33*** 0�39***
Extent 0�22*** 0�37*** 0�01 0�18**
Fascination 0�13* 0�34*** 0�51*** 0�04 0�23*** 0�41***
Compatibility 70�15* 0�30*** 0�19** 0�47*** 70�29*** 0�01 0�42*** 0�52***

*p50�05, **p50�01,*** p50�001.

TABLE 3
Means and standard deviation for the restorative index scale obtained from the ratings of nature and city environments

(Study 1). The t statistics from paired sample tests

Nature City

Index M S.D. M S.D. t

Novelty (items 1, 2, 3) 4�56 1�14 3�21 1�31 11�97***
Escape (items 4, 5, 6, 7) 4�03 1�00 2�70 1�07 15�14***
Extent (items 8, 9, 10 11) 4�01 0�89 2�93 1�02 13�61***
Fascination (items 12, 13, 14, 15, 16, 17) 3�91 0�82 3�31 0�92 8�11***
Compatibility (items 18, 19, 20, 21, 22) 3�78 0�99 3�56 0�97 2�29*

*p50�05, **p50�01,***p50�001.

TABLE 4
Multiple linear regression of preference for nature and city environment on the restorative indexes (Study 1) r denotes zero

order correlations, b standardized regression coe⁄cients, and t corresponding test statistics

Nature City

r b t r b t

Novelty 70�06 70.07 71�32 70�23*** 70�12 72�13*
Escape 0�29*** 0.08 1�23 0�04 0�01 0�19
Extent 0�27*** 70�02 70�23 0�25*** 70�04 70�65
Fascination 0�51*** 0�30 4�54*** 0�43*** 0�09 1�53
Compatibility 0�58*** 0�41 6�56*** 0�67*** 0�61 9�43***

R2 = 0�41 R2 = 0�47
F (5,230) = 32�47*** F (5,230) = 40�45***

*p50�05, **p50�01,***p50�001.
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loaded on fascination. Fascination and extent, fasci-
nation and compatibility, and extent and compat-
ibility were moderately correlated. Novelty and
escape also had a moderate correlation. Novelty
had a low negative correlation with compatibility.

A canonical correlation analysis was run to as-
sess the similarity between the factor matrices for
the nature and city environments (Gorsuch, 1983).
A canonical correlation of 0�99, chi-square
( p50�001), indicated a close similarity of the factor
structures. Thus, the results do not refute the hy-
pothesis that the same restorative components de-
scribe both natural and city environments.

The following indexes were formed to measure
each factor: novelty rating scales 1^3, escape 4^7,
extent 8^11, fascination 12^17 and compatibility
18^22. Cronbach’s alpha computed for these indexes
varied between 0�76 and 0�86. Mean scores are given
in Table 3. Paired-sample t-tests showed that at
p50�05 the mean scores on all ¢ve indexes were re-
liably higher for the nature setting than for the city
setting. Therefore, it is indicated that the measure
may satisfactorily di¡erentiate between more re-
storative (nature) and less restorative (city) environ-
ments.

The results of sets of multiple linear regression
analyses shown in Table 4 indicate that the indexes
of novelty, escape, extent, fascination, and compat-
ibility reliably predicted preferences for both the
nature and city environments. Compatibility had
the highest signi¢cant beta weights in both environ-
ments; 0�41 and 0�61, respectively. For the nature en-
vironment, the beta weight for fascination was also
signi¢cant.
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Study 2

The aim of Study 2 was to further test the ability of
the rating scale measures to di¡erentiate between
environments varying in restorativeness. A larger
number of city and nature environments were there-
fore selected.

Photos have often been used as stimuli in studies
of environmental preferences. Zube et al. (1975)
found a high correlation between judgements based
on photos and on-site judgements. Vining and
Orlando (1989) compared photos to videos of a resi-
dential area, ¢nding considerable agreement be-
tween the two representational media. Other
studies have concluded that adding sound and mo-
tion in£uence preferences and ratings of scenic
beauty by increasing realism (Anderson et al. 1983;
Hetherington et al. 1983; Brown & Daniel, 1991). In
Study 2 videos with sound tracks were recorded of
the di¡erent environments and presented to the
subjects.

Study 1 showed that the summed ratings of the
restorative components predicted preference. It
also supported the hypothesis that fascination
and compatibility were the most important
predictors. It may, however, be noted that a distinc-
tion between preference and relaxation is
important in explanations of restorative or
stress-reducing e¡ects of nature. For instance, in
Ulrich’s (1993) evolutionary theory it is claimed
that physiological stress reduction and positive
emotions (considered to be equivalent to rela-
xation) are the most important stress-reducing
components of nature environments. Also Kaplan
and Kaplan’s (1989) component ‘being away’ may
be related to relaxation, referring as it does to
escaping from everyday stress and strain. Russell
and his colleagues (Russell et al., 1981; Russell
& Snowgrass, 1987) showed that relaxation, tran-
quillity, and other similar a¡ective descrip-
tors represent a distinct cluster relatively indepen-
dent of an excitement cluster (e.g. exciting, arous-
ing, exhilarating). The relaxation cluster was
positively related to a pleasantness cluster (e.g. plea-
sant, pleasing, nice) which presumably is close to
preference.

A second aim of Study 2 was to explore whether
there is a di¡erence between environmental prefer-
ence and relaxation so that the former is related to
the restorative components of fascination and com-
patibility whereas the latter is related to being
away. If so, this would add to the discriminative va-
lidity of the rating scale measures of the restorative
components.
Method

Stimulus material. The stimulus material consisted
of ¢ve videos taken of walks through di¡erent envir-
onments (forest, park, sea area, a city and a snowy
mountain). The videos were recorded with a
Thomson digital video camera. They were taken on
a sunny day and included sounds from the settings
recorded with a Sony stereo microphone connected
to the camera. Each video was edited so that it con-
sisted of a sequence of 12 pictures each lasting for
15 s. Some of these are shown in Figure 1 in black
and white.

The forest video was taken along a road in a
forest. Several small forest lakes and creeks could
be seen in the pictures. The sounds emanated from
birds, insects, creaks, and rustle of the leaves with-
in the trees.

The park video was taken in TÖyen Park, Oslo. It
is a botanical park with various plant species from
di¡erent parts of the world and large lawns. There
was also an arti¢cial creek present. At the edge of
the park, the surrounding city environment was
visible in some pictures. The sounds were predomi-
nantly tra⁄c sounds and people talking in the park.
There were also sounds of birds and water from the
creek.

The video from the sea area was taken on an is-
land (Herdla). In this video one could see the coast-
line and the sea. In some pictures, a grassy ¢eld
close to the water was noticeable, and in one picture
some cows were grazing. A few birds could be seen.
The sounds came from the waves, birds (mostly sea-
gull and crows), insects, and some boats passing by.

The city video was taken in downtown Oslo. The
video commenced in a major pedestrian street, then
passed by the bus and train stations, and ¢nally
ended in a busy rush-hour street. The sounds con-
sisted of people talking, performing street musi-
cians, cars and construction machines.

The mountain video was taken on Mount Finse in
the middle of March when the mountain was cov-
ered with snow and ice. Even though sound record-
ings were made, the setting is so quiet that no
audible sounds were present.

Questionnaire. The questionnaire included ques-
tions about sex and age and the rating scales used
to measure the restorative components in Study 1. It
also included a preference question: ‘How much
would you like to be in this environment?’ and a
question to measure relaxation: ‘How relaxed would
you feel in this environment?’ Responses to these
questions were obtained on a ¢ve-point rating scale



FIGURE 1. Pictures from the ¢ve videos in Study 2: forest, park, sea area, city, and mountain.
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with verbally and numerically de¢ned steps ranging
from very little (1) to very much (5).

Subjects and procedure. Another 177 university stu-
dents were recruited as subjects. After a lecture
they were shown the ¢ve videos on a large screen
in the order forest, park, sea area, city, and
mountain. Each time subjects checked the rating
scales and answered the preference and rela-
xation questions. The demographic questions were
answered before the presentation of the videos.
The written instructions to the subjects were: ‘Ima-
gine that you are in the environment shown
in the video. Check the rating scales so that your
response describe your experience of the environ-
ment.’ Twenty subjects were excluded from the
data analysis due to incomplete answers to the
questionnaire, thus leaving 157 subjects. They con-
sisted of 52 men and 105 women with a mean age
of 21�0 years.
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Results and discussion

Separate PCAs were conducted for each environ-
ment. In each case the eigenvalue criterion indi-
cated that ¢ve factors should be extracted. The ¢ve
factors explained between 69�6 per cent (city) and
78�9 per cent (mountain) of the variance (factor 1 be-
tween 31�7% and 43�7%, factor 2 between 12�3% and
13�2%, factor 3 between 8�5% and 10�7%, factor 4 be-
tween 6�9% and 8�3%, and factor 5 between 5�5%
and 6�1%). Table 5 displays the factor structure
obtained from iterated PA factor analyses with
orthotran/varimax rotation of ¢ve factors. As can
be seen, the factor loadings for all environments
are very similar to those obtained in Study 1. The
being away factor was again split in two factors, no-
velty and escape. The other factors were extent, fas-
cination and compatibility. The pattern of factor
inter-correlations was also similar (Table 6): escape,
extent, fascination, and compatibility correlated
moderately. Novelty showed negative or weak posi-
tive correlations with the other factors.

Canonical correlation analyses were used to
assess the similarity between the factor matrices
for the di¡erent environments. All the canonical
correlations between the factor matrices for the
di¡erent places were 0�98 or 0�99 ( p50�001). Thus,
the observation is con¢rmed that the factor
structures for the di¡erent environments are very
similar. Cronbach’s alphas were satisfactorily high,
varying between 0�82 and 0�94. A single exception
was that for compatibility in the park for which
Cronbach’s alpha was only 0�68. Indexes were con-
structed for each factor and environment by calcu-
lating means of the ratings on the rating scales
with high loadings. The index means for each envir-
onment are shown in Table 7. One-way repeated-
measures analyses of variance (ANOVAs) showed
that each factor di¡erentiated reliably between the
environments [F(4, 624) = 100�18, p50�001, for no-
velty; F (4, 624) = 234�94, p50�001, for escape;
F (4,624) = 189�28, p50�001, for extent; [F (4,
624) = 82�25, p50�001, for fascination; and F (4,
624) = 119�01, p50�001, for compatibility]. Paired
sample t-tests showed that the forest and sea area
were rated reliably higher than the city on all re-
storative indexes. In the case of the mountain the
same pattern was found except for compatibility
where there were no signi¢cant di¡erences. Com-
parisons of the ratings of the park and city yielded
a di¡erent pattern. The park was rated reliably
higher on novelty and escape, while the city was
rated reliably higher than the park on extent, fasci-
nation, and compatibility.
Since the ratings of preference and relaxation cor-
related rather strongly, from 0�48 (city) to 0�78 (sea
area), hierarchical multiple linear regression ana-
lyses were performed on the preference ratings en-
tering the ratings of relaxation in a ¢rst step, or
vice versa, then entering the indexes in the next
step. As Table 8 shows, the restorativeness indexes
reliably predicted preference for all the environ-
ments. The change in R2 after relaxation had been
entered ranged from 0�05 (sea area) to 0�38 (city).
The beta weights corresponding to compatibility
were signi¢cant for all environments, ranging from
0�17 to 0�54. Fascination also had signi¢cant beta
weights for the forest, park, and city. A few other
beta weights also reached signi¢cance but not con-
sistently across the environments.

The change in R2 from the regressions on the re-
laxation ratings were generally lower, although
reaching signi¢cance for all environments (Table 9).
The lowest value was 0�03 (sea area), the highest va-
lue 0�19 (park). All beta weights for escape were sig-
ni¢cant, ranging from 0�16 (sea area) to 0�29 (park
and city). Compatibility had signi¢cant beta weights
for the forest (0�19) and the park (0�21). No other in-
dexes yielded beta weights which were signi¢cant
across all environments. In summary, compatibility
appears to predict both the preference ratings and
the relaxation ratings. There was also a di¡erence
in that preference was related to fascination and
relaxation to escape.

General discussion

The main ¢nding of this research is that the factor
analyses of the adjective scales yielded a ¢ve-factor
structure consistent with Kaplan and Kaplan’s
(1989) theory. The ¢ve factors were novelty, escape,
extent, fascination, and compatibility. Thus, the re-
storative components of an environment must be
measured with a set of scales tapping di¡erent di-
mensions. In fact, the results ful¢lled Carmines
and Zeller’s (1979) criteria for a multidimensional
measure: (1) the ¢rst unrotated factor only ac-
counted for a modest amount of variance among
the items; (2) a gradual decrease of the explanatory
power of the subsequent factors was observed;
(3) only a minority of the rating scales had consider-
ably higher loading on the ¢rst factor; and (4) the
factors beyond the strongest factor were meaning-
ful. Furthermore, the rating scale measures (in-
dexes) had high reliability, especially when
considering that each index is based on relatively
few rating scales.



TABLE 5
Orthotran/varimax rotated loadings from factor analyses of the ratings of forest, park, sea area, city and mountain environments (Study 2)

Forest Park Sea area City Mountain

Factor Communa-
lities

Factor Communa-
lities

Factor Communa-
lities

Factor Communa-
lities

Factor Communa-
lities

Index 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

1 0�73 0�0470�0370�06 0�06 0�70 0�8570�02 0�0270�04 0�04 0�78 0�8170�0170�0170�03 0�01 0�74 0�78 0�00 0�02 0�05 0�06 0�72 0�8070�0570�02 0�06 0�05 0�87
2 0�68 0�10 0�01 0�0970�04 0�58 0�59 0�22 0�0370�0270�12 0�47 0�75 0�06 0�0370�0170�01 0�64 0�62 0�0170�02 0�0370�04 0�52 0�74 0�0670�0170�03 0�09 0�61
3 0�8070�09 0�04 0�01 0�08 0�83 0�8770�0170�05 0�07 0�01 0�82 0�88 0�0170�06 0�0570.02 0�88 0�7470�03 0�0270�0470�04 0�78 0�8070�02 0�01 0�0370�01 0�82
4 0�12 0�44 0�07 0�13 0�08 0�59 0�16 0�55 0�03 0�07 0�13 0�62 0�07 0�5470�06 0�16 0�15 0�69 70�03 0�71 0�03 0�0870�00 0�71 70�01 0�55 0�10 0�04 0�00 0�74
5 70�02 0�51 0�0370�04 0�05 0�48 0�04 0�71 0�0770�07 0�06 0�79 0�03 0�69 0�1270�02 0�01 0�82 70�08 0�72 0�05 0�03 0�09 0�70 70�06 0�6270�01 0�0770�09 0�69
6 0�00 0�6370�0570�0970�02 0�52 0�00 0�68 0�0370�0470�06 0�64 0�06 0�73 0�01 0�00 0�02 0�82 0�10 0�68 0�0470�02 0�01 0�59 0�05 0�62 0�0170�03 0�03 0�70
7 0�02 0�71 0�0070�0670�08 0�72 0�06 0�7570�02 0�04 0�00 0�86 70�01 0�75 0�0770�06 0�03 0�89 0�03 0�8270�06 0�0270�02 0�82 0�04 0�7570�0370�11 0�04 0�89
8 70�0370�11 0�7970�0670�05 0�68 0�09 0�00 0�67 0�05 0�01 0�68 70�12 0�03 0�5270�05 0�07 0�49 70�09 0�03 0�7570�0470�02 0�71 0�0570�04 0�6770�09 0�07 0�65
9 0�02 0�01 0�7270�0470�02 0�64 70�03 0�03 0�66 0�0070�02 0�67 70�06 0�09 0�6270�03 0�01 0�69 0�04 0�15 0�6670�08 0�00 0�56 70�0370�01 0�69 0�0470�05 0�81
10 0�01 0�15 0�51 0�01 0�00 0�49 70�11 0�02 0�6270�0270�05 0�57 70�01 0�14 0�51 0�1270�06 0�64 70�05 0�01 0�74 0�00 0�00 0�68 70�04 0�05 0�54 0�0370�01 0�58
11 0�0070�02 0�61 0�00 0�02 0�48 0�0670�02 0�69 0�01 0�02 0�70 0�1270�09 0�65 0�08 0�00 0�67 0�1270�15 0�66 0�2370�01 0�56 70�0170�03 0�7670�0470�05 0�81
12 70�0770�14 0�00 0�37 0�20 0�52 0�0970�04 0�09 0�5170�05 0�42 0�0670�16 0�08 0�44 0�18 0�44 0�02 0�0170�02 0�57 0�09 0�49 0�0570�14 0�06 0�53 0�13 0�69
13 0�03 0�18 0�10 0�4270�08 0�61 0�1570�0370�06 0�62 0�06 0�52 70�10 0�1670�06 0�6170�04 0�71 70�04 0�1970�07 0�42 0�06 0�38 0�03 0�09 0�08 0�4670�02 0�59
14 0�06 0�1370�00 0�43 0�01 0�56 0�01 0�0270�09 0�6870�02 0�63 70�09 0�1970�13 0�63 0�01 0�76 70�06 0�14 0�00 0�6170�08 0�58 0�00 0�0470�07 0�6670�02 0�84
15 0�0170�1670�07 0�6170�13 0�48 70�0870�09 0�09 0�5670�17 0�48 0�05 0�00 0�10 0�4770�04 0�42 0�0970�1170�02 0�6470�05 0�44 70�0470�0670�04 0�6670�13 0�64
16 0�0070�0370�02 0�5670�02 0�63 70�0870�04 0�00 0�63 0�05 0�63 0�0970�16 0�09 0�62 0�06 0�64 0�2270�13 0�09 0�66 0�08 0�54 0�04 0�0070�01 0�51 0�15 0�77
17 70�01 0�09 0�01 0�51 0�00 0�75 70�08 0�10 0�11 0�5170�13 0�57 70�17 0�29 0�03 0�4770�11 0�65 70�0470�06 0�09 0�5870�01 0�48 70�05 0�15 0�05 0�46 0�02 0�75
18 70�05 0�05 0�01 0�13 0�40 0�59 70�14 0�1570�07 0�32 0�32 0�51 0�0470�0370�01 0�15 0�59 0�65 70�20 0�14 70�00 0�5570�06 0�61 70�0270�01 0�02 0�01 0�57 0�74
19 0�09 0�0170�0670�18 0�66 0�55 0�0770�0270�0470�14 0�44 0�20 0�01 0�0370�0170�08 0�59 0�49 70�05 0�06 0�0170�01 0�75 0�82 70�0670�0570�05 0�00 0�54 0�59
20 70�15 0�19 0�09 0�03 0�27 0�51 70�24 0�03 0�08 0�00 0�49 0�46 70�22 0�12 0�14 0�15 0�21 0�47 70�26 0�00 0�14 0�23 0�30 0�57 70�03 0�04 0�04 0�01 0�53 0�74
21 70�19 0�07 0�03 0�07 0�39 0�65 70�15 0�09 0�06 0�37 0�31 0�64 70�07 0�11 0�01 0�18 0�44 0�63 70�27 0�18 0�07 0�4670�05 0�62 70�07 0�09 0�03 0�06 0�48 0�81
22 0�0570�0970�02 0�02 0�59 0�59 70�03 0�0470�02 0�09 0�37 0�23 70�0670�01 0�0370�05 0�62 0�59 70�02 0�0370�01 0�04 0�69 0�69 0�0870�0370�0170�08 0�66 0�71

*Factor loadings over 0�30 or highest loadings on the factor are shown in bold
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TABLE 6
Intercorrelations between rotated factors obtained from the ratings of forest, park, sea area, city and mountain (Study 2)

Novelty Escape Extent Fascination

Forest
Escape 70�29***
Extent 70�11 0�45***
Fascination 70�33*** 0�61*** 0�43***
Compatibility 70�50*** 0�41*** 0�25** 0�62***
Park
Escape 70�03
Extent 70�16* 0�46***
Fascination 70�19* 0�47*** 0�48***
Compatibility 70�21** 0�32*** 0�23** 0�32***
City
Escape 0�01
Extent 70�25** 0�27***
Fascination 70�34*** 0�34*** 0�24**
Compatibility 70�39*** 0�21** 0�28*** 0�36***
Sea area
Escape 70�06
Extent 70�13þ 0�45***
Fascination 70�19* 0�43*** 0�54***
Compatibility 70�31*** 0�46*** 0�38*** 0�46***
Mountain
Escape 70�15þ
Extent 70�13þ 0�56***
Fascination 70�25** 0�56*** 0�55***
Compatibility 70�44*** 0�54*** 0�41*** 0�64***

þp50�10, *p50�05, **p50�01, ***p50�001.
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The observed factor structure was invariant
across di¡erent nature and city environments and
two presentation modes (imagining being in a place,
viewing videos of environments). In particular the
former is important, since a primary purpose with
developing the rating scale measures is to use them
in research attempting to disentangle environmen-
tal e¡ects on various stress-related outcomes. There-
fore, it is also reassuring that the indexes
di¡erentiated between the di¡erent environments.

There were a few notable di¡erences in factor
loadings in Study 2 between the natural and city en-
vironments; that is, two rating scales which for all
other places uniquely loaded on the compatibility
factor loaded on the fascination factor for the city
and the park. This raises the question deserving
more attention in future research of whether fasci-
nation di¡ers in natural and city environments. The
deviating rating scales tap activities which are pos-
sible to do in the place. Fascination in a city envir-
onment may be more related to activities than to
the environment per se.

Kaplan and Kaplan’s (1989) theory posits four re-
storative components, whereas the present ¢ndings
add a ¢fth component since the being away rating
scales loaded on two separate factors, novelty and
escape. Novelty is measured by rating scales tap-
ping physically being in another setting or doing
new things. In contrast, escape is measured by rat-
ing scales tapping the psychological feeling of being
away from an everyday context.

Escape, extent, fascination, and compatibility
were found to be moderately positively correlated.
Novelty was not correlated or slightly negatively
correlated with the other factors. If it is assumed
that restorative components should be correlated,
this suggests that novelty is not a restorative com-
ponent at all. In fact, its content seems to have little
relation to the other restorative components.

In Study 1 preferences for nature and city envir-
onments were predicted from the indexes of the dif-
ferent restorative components, in particular
compatibility and fascination. This result was repli-
cated in Study 2 which also showed that ratings of
relaxation were predicted from escape and compat-
ibility. The results were thus consistent with Kaplan
and Kaplan’s (1989) theory, which implies that fasci-
nation and compatibility would predict preference,
while being away would predict relaxation. A theo-
retical implication appears to be that restoration^



TABLE 7
Means and standard deviations for the restorative index scales obtained from the ratings of forest, park, sea area, mountain and city. Results of t-test for the

di¡erences in mean between the nature environments and city (Study 2)

Forest Park Sea area Mountain City

Index M S.D. T M S.D. t M S.D. t M S.D. t M S.D.

Novelty (items 1, 2, 3) 3�59 1�13 11�77*** 3�38 0�96 12�85*** 3�14 1�24 7�96*** 4�24 1�11 16�97*** 1�95 1�7
Escape (items 4, 5, 6, 7) 4�42 0�98 21�58*** 2�89 0�91 12�66*** 4�34 1�03 19�94*** 4�29 1�12 18�46*** 1�75 0�99
Extent (items 8, 9, 10 11) 4�69 0�89 11�54*** 2�96 1�16 74�18*** 4�94 0�76 14�59*** 5�10 0�84 15�81*** 3�37 1�12
Fascination (items 12, 13, 14, 15, 16, 17) 4�16 0�92 8�28*** 2�85 0�85 73�51*** 4�27 0�86 10�52*** 3�79 1�11 4�96*** 3�17 0�97
Compatibility (items 18, 19, 20, 21, 22) 3�94 0�92 3�59*** 3�29 0�75 72�86** 4�22 0�81 7�30*** 3�43 1�28 70�64 3�51 0�95

*p50�05, **p50�01, ***p50�001.

TABLE 8
Prediction of preference from restorative index scales for forest, park, city, sea area and mountain (Study 2)

Forest Park Sea area City Mountain

Step 1 r2 = 0�46 r2 = 0�36 r2 = 0�61 r2 = 0.22 r2 =0�57
Relaxation F (1/155) = 131�29*** F (1/155) = 85�79*** F (1/155) = 239�95*** F (1/155) = 45�58*** F (1/155) = 201�70
Step 2 r2 = 0�67 r2 = 0�49 r2 = 0�66 r2 = 0�59 r2 = 0�76
Restorative F (6/150) = 50�28*** F (6/150) = 23�85*** F (6/150) = 47�82*** F (6/150) = 38�01*** F (6/150) = 79�33***
Indexes Dr2 = 0�21 Dr2 = 0�13 Dr2 = 0�05 Dr2 = 0�38 Dr2 = 0�19

F (5/150) = 18�91*** F (5/150) = 7�73*** F (5/150) = 4�29*** F (5/150) = 28�43*** F (5/150) = 24�40***

r b t r b t r b t r b t r b t

Relaxation 0�68*** 0�30 4�58*** 0�59*** 0�49 6�4*** 0�78*** 0�63 10�41*** 0�48*** 0�09 1�36 0.75*** 0�30 4�69***
Novelty 70�37*** 70�002 70�05 70�19** 70�11 71�7þ 70�22** 70�01 70�09 70�35*** 70�03 70�47 70�42*** 70�11 72�51*
Escape 0�39*** 70�01 70�18 0�29*** 70�15 72�01* 0�50*** 0�03 0�47 0�37*** 0�05 0�75 0�54*** 0�05 0�93
Extent 0�11 70�10 71�96þ 0�38*** 0�06 0�97 0�38*** 70�02 70�27 0�33*** 0�04 0�78 0�39*** 0�02 0�42
Fascination 0�58*** 0�19 2�99** 0�46*** 0�23 3�28*** 0�48*** 0�07 1�08 0�65*** 0�29 4�40*** 0�58*** 70�002 70�04
Compatibility 0�76*** 0�49 6�99*** 0�51*** 0�17 2�14* 0�58*** 0�21 3�20** 0�73*** 0�45 5�45*** 0�83*** 0�54 8�67***

þp50�10, *p50�05, **p50�01, ***p50�001.
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TABLE 9
Prediction of relaxation from restorative index scales for forest, park, city, sea area and mountain (Study 2)

Forest Park Sea area City Mountain

Step 1 r2 = 0�46 r2 = 0�36 r2 = 0�61 r2 = 0�23 r2 = 0�57
Preference F (1/155) = 131�29*** F (1/155) = 85�79*** F (1/155) = 239�95*** F (1/155) = 45�58*** F (1/155) = 201�70***
Step 2 r2 = 0�55 r2 = 0�54 r2 = 0�64 r2 = 0�36 r2 = 0�67
Restorative F (6/150) = 30�25*** F (6/150) = 29�75*** F (6/150) = 43�67*** F (6/150) = 13�79*** F (6/150) = 49�82***
Indexes Dr2 = 0�09 Dr2 = 0�19 Dr2 = 0�03 Dr2 = 0�13 Dr2 = 0�10

F (5/150) = 5�89*** F (5/150) = 12�29*** F (5/150) = 2�34* F (5/150) = 5�97*** F (5/150) = 9�01***

r b t r b t r b t r b t r b t

Preference 0�68*** 0�41 4�58*** 0�59*** 0�44 6�44*** 0�78*** 0�67 10�41*** 0�48*** 0�14 1�36 0�75*** 0�42 4�69***
Novelty 70�39*** 70�13 72�06* 0�04 0�16 2�66** 70�21** 70�05 70�94 70�23** 70�06 70�76 70�26*** 0�03 0�49
Escape 0�48*** 0�23 3�49*** 0�53*** 0�29 4�24*** 0�52*** 0�16 2�46* 0�45*** 0�29 3�87*** 0�64*** 0�26 4�14***
Extent 0�17* 70�01 70�001 0�42*** 0�12 1�85þ 0�39*** 0�03 0�42 0�27*** 0�04 0�52 0�46*** 0�07 1�17
Fascination 0�48*** 70�02 70�23 0�34*** 70�10 71�51 0�46*** 0�04 0�54 0�42*** 0�08 0�92 0�59*** 0�10 1�56
Compatibility 0�64*** 0�19 2�02* 0�49*** 0�21 2�89** 0�51*** 70�01 70�17 0�50*** 0�19 1�71þ 0�69*** 0�14 1�53

þp50�10, *p50�05, ** p50�01, ***p50�001.
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outcome variables should be split into at least two.
Relaxation is one factor, and another one is a more
cognitive restoration, as described by Kaplan and
Kaplan’s (1989) theory when referring to the e¡ects
of involuntary attention, which is assumed to be
highly correlated with preference (Kaplan and
Kaplan, 1989).

Taken together, the present studies indicate that
the developed rating scales provide meaningful and
reliable measures of the restorative components of
nature and city environments posited by the theory
of Kaplan and Kaplan (1989). Being away (escape),
extent, fascination, and compatibility are experi-
enced by na|« ve observers as separate constructs.
They furthermore use these constructs to distin-
guish between environments which vary in the de-
gree of natural elements. The constructs are also
important for their preferences for these environ-
ments as well as to the degree they experience them
as relaxing.
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