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ABSTRACT
Fischl, G, (2006). Psychosocially Supportive Design in the Indoor Environment. Division 

of Engineering Psychology, Department of Human Work Sciences, Luleå 
University of Technology, Sweden 

A built environment is psychosocially supportive, when its quality can 
strengthen or sustain the ability of an individual to perform his/her role, conduct 
him-/herself in society, and communicate or interact with others in accordance to 
his/her values, interest, and self-concept. The aim of this thesis was to investigate 
potential methods in design and re-design for identification, visualization, and 
evaluation of such environmental qualities. The thesis is divided into two main 
theoretical approaches of psychosocial supportiveness. 

The first approach, the psychoevolutionary, postulates that stress-related 
anticipation, negative evaluation, and harm as well as emotion and aesthetics 
affect the individual. Finding a methodology which reveals all these factors in 
terms of environmental qualities was one of the objectives of the first part of the 
thesis. An Empowering Environment Evaluation (Triple-E) tool was developed 
and tested in a hospital, a health care facility, and a railway operational 
environment. Initially, the Triple-E was a combination of a structured 
brainstorming session, a semantic environmental description, and an architectural 
aesthetical preference measure. The results of these building performance 
measures indicated, that participants’ opinions about the negative environmental 
aspects with respect to psychosocial supportiveness were somewhat difficult to 
grasp. Nevertheless, the Triple-E tool provided sufficient information about the 
psychosocial qualities of the indoor environments to generate design scenarios. 
These scenarios were constructed using a research-based design model. The 
evaluation of the design scenarios showed that, overall, the indoor components 
like artificial light and windows appeared to be the most psychosocially supportive 
entities. 

The second approach, the attention restoration theory, postulates that an 
environment is psychosocially supportive when restoration of depleted mental 
resources can be achieved through four constructs (being away, extent, 
fascination, and compatibility). To detect restoration supportive environmental 
qualities, the architectural aesthetical preferences questionnaire was modified to be 
sensitive on restoration (the Built Environment Restoration Support (BERS)). 
Two studies were conducted, one in Sweden and one in the Netherlands. The 
aim of these was to identify, visualize, and evaluate restorative supportiveness. 
While the Swedish study was a CAD-based visualization, the Dutch study was a 
real environment. The framework for designing both scenarios originates from 
the perceptual model of Brunswik (1956). The combination of the most frequent 
distal and proximal cues provided the criteria for the restorative design scenarios. 
As a conclusion, environmental components such as carpets (Persian carpet, dark 
and thick, single color), windows (many and large), and doors (covered and closed) 



as well as view (a nice open garden with a lawn and a pond) and natural light (a lot 
of daylight and candle) might be some architectural details which facilitates 
restoration and, thus, psychosocial supportiveness in the indoor environment. 

The two theoretical approaches resulted in design scenarios and in both similar 
environmental components were identified in relation to psychosocial 
supportiveness. These common environmental features indicated freedom/control 
through the natural and artificial light and openings as well as safety/security 
through walls, floor, and ceiling. This duality of experience of psychosocial 
supportiveness in the indoor environment is possible to trace back to the very basic 
human instincts of survival in terms of escaping and shelter. 

Further exploration of psychosocial supportiveness in design is needed. As a 
scenario, the combination of the two theories into a process continuum with 
enhanced relations to indoor environmental details might be a clear application 
model for design professionals. 



SAMMANFATTNING
Fischl, G. (2006). Psychosocially Supportive Design in the Indoor Environment.

Avdelningen för Teknisk psykologi, Institutionen för Arbetsvetenskap, Luleå 
tekniska universitet. 

En byggd miljö anses vara psykosocialt stödjande när den har förmåga att stärka, 
eller stödja, individen att hantera sin roll, och sitt samspel med andra, i samhället 
och i överensstämmelse med sina värderingar och sina intressen samt med sin 
självuppfattning. Syftet med denna avhandling var att söka finna metoder, 
användbara vid utformning och ombyggnad av inomhusmiljön, som kan identifiera, 
visualisera och utvärdera psykosocialt stödjande faktorer i densamma. Två olika 
angreppssätt med avseende på psykosocialt stöd utgör denna avhandlings teoretiska 
referensram.

Det första angreppssättet, det psykoevolutionära, förutsätter att stressrelaterade 
förväntningar, negativa värderingar och händelser liksom känslor och estetiska 
upplevelser påverkar individen. I linje med detta var, i den första delen av 
avhandlingen, syftet att söka finna en metod, eller ett verktyg, som inkorporerar 
och mäter nämnda angreppssätts förutsättningar i inomhusmiljön. Det verktyg som 
utvecklades benämndes Triple-E (Empowering Environment Evaluation) och 
prövades på en sjukhusavdelning, en vårdcentral och i en trafikledningscentral. 
Initialt utgjordes Triple-E av en strukturerad brainstormingsession, en semantisk 
miljöbedömning och en mätning av arkitektoniskt-estetiska preferenser. De resultat 
som erhölls med hjälp av Tripple-E visade att relationen mellan miljöbedömning 
och psykosocialt stöd var svårtolkat. Dock tillhandahöll Triple-E både nödvändig 
och tillräcklig information om inomhusmiljöns psykosociala kvaliteter för att kunna 
generera designscenarion vilket gjordes genom användande av en specifik 
forskningsbaserad modell för design. Designscenariona utvärderades och resultaten 
från denna utvärdering visade att de mest psykosocialt stödjande elementen i 
inomhusmiljön utgjordes av artificiellt ljus och fönster. 

Det andra angreppssättet, återhämtningsteorin (Attention Restoration Theory), 
förutsätter att en miljö är psykosocialt stödjande när återhämtning av uttömda 
mentala resurser kan ske. Vidare, att återhämtning, i sig, sker genom 
tillfredsställandet av fyra olika faktorer (geografiskt/mentalt byte av miljö, 
upplevelse av helhet, fascination och kompatibilitet mellan individ och miljö). För 
att söka finna återhämtningsstödjande element i den byggda miljön modifierades 
frågeformuläret för arkitektoniskt-estetiska preferenser i syfte att kunna identifiera 
nämnda element. Detta mätinstrument kom senare att kallas Built Environment 
Restoration Support (BERS). Två studier, en i Sverige och en i Nederländerna, 
med målet att identifiera, visualisera och att utvärdera återhämtningsstödjande 
element i den byggda miljön genomfördes. Den svenska studien utgjordes av en 
CAD-baserad visualisering medan den Nederländska utfördes i en verklig miljö. 
Båda baserades på Brunswiks (1956) perceptuella teori om individens upplevelse av 
miljöns inneboende distala och proximala ledtrådar vilka styrde utformningen av de 
återhämtningsstödjande elementen i CAD-visualiseringen och i den verkliga 



miljön. Resultaten av studierna visade att element som mattor (persisk matta, mörk, 
tjock, enfärgad), fönster (många och stora) och dörrar (dolda och stängda) samt 
utsikt (vacker öppen trädgård med gräsmatta och damm) och naturligt ljus (mycket 
dagsljus och levande ljus) kan vara arkitektoniskt-estetiska element som är 
återhämtningsstödjande och därmed även psykosocialt stödjande i inomhusmiljön. 

De två teoretiska angreppssätten resulterade således i olika typer av 
designscenarios men som båda identifierade liknande element som psykosocialt 
stödjande i den byggda miljön. Dessa likartade element pekar mot behov av 
frihet/kontroll genom det naturliga och artificiella ljuset och öppningar samt mot 
säkerhet/trygghet genom väggar, golv och tak. Denna dualism i upplevelsen av 
psykosocialt stöd i inomhusmiljön är möjlig att härleda från människans basala 
överlevnadsstrategier i termer av möjlighet att kontrollera sin omgivning och att fly 
om så behövs samt behov av skydd. 

Framtida forskning om psykosocialt stödjande utformning av den byggda miljön 
är fortsatt angeläget. Tänkbart vore att kombinera de två teorierna i en kontinuerlig 
process användbar för professionella designers för att förbättra den byggda miljön 
med avseende på dess förmåga att vara psykosocialt stödjande. 
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DEFINITION OF TERMS 

Well-being: Refers to the state of being, or doing well, and being happy and 
healthy within a built environment, regardless of, for instance, type of 
occupation, status, age, or gender.  

Psychosocial: According to the Oxford English Dictionary (2003), the term 
psychosocial pertain to the interrelation of behavioral and social factors and its 
influence on an individual’s mind or behavior. Psychological and psychosocial 
skills give people the ability to interact in society and process emotion 
(Seymour, 1998). 

Supportive: An environment which strengthens the position of a person, or 
community, and has the quality of sustaining one’s psychosocial and mental 
health is referred to as a supportive environment. 

Psychosocial supportiveness: Refers to the quality of the (built) 
environment, which strengthens or sustains the ability of an individual to 
perform his/her role, conduct him-/herself in society, and communicate or 
interact with others in accordance to his/her values, interest, and self-concept. 

Restorative: Refers to a person’s return of strength, or health, by means of 
enhancing his/her renewing abilities (OED, 2004). In human-environment 
interaction, this renewing ability refers to the human’s mental attention 
resources which play a vital role in information processing. These resources are 
not carried out automatically but require the selective application of these 
limited resources. The applications supported by attention resources are 
perception, decision making and response selection, working memory and 
cognition, and response execution (Wickens, 2000). 

Restorative environment: Pertains to the quality of the man-made or natural 
environment which is capable of renewing the individual’s attention resources 
by providing opportunities for non-threatening environmental characteristics 
and a place for reflection.  





PREFACE 

This thesis is intended to be a summary of my five-year venture in the 
interdisciplinary areas of ergonomics, environmental psychology, and architectural 
design. The starting point in this was the combination of knowledge in both 
ergonomics and architecture. Therefore, working within the Division of Industrial 
Ergonomics, the focus was on human-environment interaction, particularly on 
empowerment of people for participation in the architectural design process and 
evaluation of building performances. The initial concept for the investigations was 
the psychosocial approach, which provided the frame of reference in my studies. I 
also thought it would be interesting to understand the differences between 
user/client groups and architects. With the changes in hosting organizations, my 
new supervisor at the Division of Engineering Psychology, Anita Gärling, Ph. D., 
guided me through the details of environmental assessments. In the year 2003, a 
peculiar concept, namely the attention restoration theory, made us “fascinated” at 
first sight because of its possible effects on the design of a built environment. 
Turning my interest towards restoration, the design and evaluation of a restoration 
supporting environment became the focus of the research. In the near past, my 
research was granted with a scholarship to the Technical University of Delft, where 
a full-sized model of a restorative environment was built based on, through my 
studies, identified components. At present, my experience tells that design which is 
psychosocially supportive is also restorative. A place or space, designed with 
incorporating psychological and social characteristics, also has the potential to be 
restoration supportive. 

However, this area of research was received with skepticism by some 
professionals who did not seem to understand the importance of human-
environment compatibility. For example, I had been called a “charlatan”, and my 
attention was explicitly called to their ultimate achievement in design. Naturally, 
there were others who could relate very well to these psychosocial and restoration 
concepts and were able to give valuable feedback to the investigation. But despite 
all my efforts, there were many more who did not feel any motivation to share 
their points of view. Was it because they thought that a research in architectural 
design could not be universally useful especially when we were talking about 
psychological and social characteristics?  

Hopefully, this thesis will show the possibilities for those who are willing to 
extend their knowledge and overcome the self-anchored routine-based thinking, 
because as Shepley & McCormick (2003) cited: “Practitioners … do not know what 
they don’t know” (p. 8) 





“There are two main strategies we can adopt to improve the quality of life. The first is to try 
making external conditions match our goals. The second is to change how we experience 
external conditions to make them fit our goals better.”

Mihály Csíkszentmihályi 
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CHAPTER 1 

The complexity of psychosocial supportiveness 
INTRODUCTION

It has been said that buildings act as a “third skin” right after clothing, and that 
they function as a selectively permeable boundary between people and their 
environment. Considering that people in an industrialized country may spend up to 
80-90 % of their time indoors (Evans, 2003; Evans & McCoy, 1998), buildings must 
have social functions by permitting, encouraging or imposing interactions between 
people, due to their cellular structure which maintain boundaries. 

Furthermore, buildings have symbolic values, such as churches, government 
offices, and other public buildings which are intended to be impressive. This is not 
generally the case with industrial buildings, premises and some health care facilities. 
Consciously, or unconsciously, less consideration is given to the aesthetics of the 
buildings being constructed for industrial, communal, or health care purposes. It is 
not surprising that this, in turn, influences the way workers see themselves and their 
fellow workers, their workplace, and the interaction between the two (Employment 
of social affairs, 2001). 

The same observation can be applied to the more immediate environment of the 
individual worker. For instance, in a workplace the layout can hinder 
communication between fellow workers by distancing and/or separating them from 
each other. This may decrease group cohesion, support, and jeopardize safety 
requirements. Generally speaking, many jobs are carried out by solitary workers, 
isolated from the rest of the group. This easily results in social deprivation by losing 
the opportunity to demonstrate to others one’s existence, achievements, and the 
quality of performance. Altogether, this lack of interaction can result in alienation, 
apathy, and work-related stress (Employment of social affairs, 2001). Another 
extreme situation may also be perceived stressful, namely lack of privacy, just like in 
an open-office. There, the white collar worker may be forced to interact in a group, 
without any opportunity to withdraw from, for instance, conflicts even for a short 
period of time. 

Consequently, the environment surrounding us, the form of buildings, color, 
lighting, materials, and many other details in the built environment have the 
possibility to influence humans either in a negative or a positive way. Psychological 
approaches in the design and evaluation of built environments have become more 
common and accepted during the past decades. For instance, various concepts, like 
environmental stimuli, perception, cognition, arousal, personal space, territoriality, 
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personalization, density, behavior setting, and staffing, as well as environmental 
stress, privacy, environmental programming, and post-occupancy evaluation have 
been found to be useful for designers (Mazumdar, 2000). In general, the application 
of theoretical frameworks within environmental psychology, from which a design 
oriented research could commence, should be directed by the interaction between 
the environment and the users. 

The main purpose of this chapter is to discuss a model of human information 
processing with foci on person-environment interaction as well as to discuss the 
psychosocial consequences of stress in a built environment. Additionally to this, the 
review of environmental assessment techniques and the general design process is 
presented. The importance of a psychosocial approach to environmental design can 
be characterized by the individual’s increased mental resources to cope with a 
stressful situation. 

Human information processing 
According to the model of human information processing (Wickens, 2000), the 

environmental stimuli pass through several stages - on the way to the human brain, 
before it gets interpreted as memories (Figure 1). First, the sensory processing and 
short-term sensory store is being affected by the outside stimuli. All sensory systems 
have an associated short-term sensory store that resides within the brain. This is a 
temporary mechanism for prolonging the representation of the raw stimulus data 
for durations as short as half a second to as long as 2-4 seconds. 

Figure 1. A model of human information processing (after Wickens, 2000). 

The next major stage in this model is perception. Sensory processing alone is not 
sufficient for effective human performance and therefore the raw sensory data must 
be interpreted through perception. Perceptual processing takes place automatically 
and rapidly. The speed and relative automaticity of perception is what 
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distinguishes it from the cognitive processes. Cognitive operations generally 
require greater time, mental effort, and attention. This is because cognitive 
operations as rehearsal, reasoning, or image transformation are carried out by using 
the working memory (Baddeley, 1986) which is a temporary store of activated 
information. The key issue in any cognitive operation is the conscious activity, 
which transforms or retains information from working memory, therefore it is 
resource limited (Norman & Bobrow, 1975). Consequently, each working 
memory is highly vulnerable to disruption when attentional resources are diverted 
to other mental activities. The understanding of a situation is achieved via 
perception and interpreted through cognitive conversions. This often triggers an 
action or a selection of response which is distinct from its execution, because it 
requires the coordination of the muscles for controlled motion to assure that the 
chosen goal is correctly obtained. The feedback loop in the model indicates that 
actions are directly sensed with possible delays. Finally, attention resources 
represent a supply of mental resources for the operations, which are not carried 
out automatically but require the selective application of these limited resources. 

This model of information processing helps to define and visualize the different 
areas in the course of environmental stimuli. From an environmental psychology 
point of view, perception and cognition have been vital elements of discussions 
with respect to stress-related processes and their profound effects on human 
behavior.

Perception
The built environment affects people in many ways (Mazumdar, 2000), through 

the processes of sensation, perception, and cognition. Sensation is a relatively 
straightforward activity of the human sensory system in that its reactions to simple 
stimuli. There is no clear line between perception and other mental activities, and 
no single perception gives direct knowledge of the outside world (Coren, Ward & 
Enns, 1994). Perception is concerned with the conscious experience of objects and 
their relationships, while cognition refers to the process of knowing, incorporating 
both perception and learning. Rosch (1996) described perception research as 
consisting of psychophysics, which focuses on the laws relating judgments to sensory 
events as measurable by proximal stimuli and sensory psychophysiology, which tries 
to relate such events to activities within the nervous system. However, the role of 
an organism (individual) is not merely to interact with the proximal stimuli, but to 
appropriately communicate with distal objects. Distal objects are located in space, 
and due to depth perception, individuals can make sense of the third dimension, by 
processing the raw data arriving to the sense organs through a cognitive inferential 
reasoning embedded in past learning experiences. A way of describing such a 
complex phenomenon in the context of visual perception in a straightforward 
manner from the distal object - individual interaction point of view is Brunswik’s 
lens model (1956) (Figure 2). 
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Figure 2. An understanding of Brunswik’s lens model in environmental perception (after 
Gifford, 2002). 

Brunswik’s observation was described in a lens model or probabilistic model 
(Brunswik, 1956; Gifford, Hine, Muller-Clemm, Reynolds, & Shaw, 2000). It 
describes the environmental perception and understanding of individual learning 
differences through a perceptual process as analogous to a lens, wherein stimuli from 
the environment become focused and perceived through the perceptual efforts. The 
actual lens in Brunswik’s model represents the mental processes that search for 
relevant cues (distal) and consider those cues that experience has demonstrated to be 
the most important in drawing perceptual conclusions (proximal). Certain 
environmental stimuli differ in their ecological validity (the distal objects’ objective 
usefulness), but individuals may weigh them more or less appropriate through cue 
utilization, because of past experience, personality, or other differences (Bell, 
Greene, Fisher, & Baum, 2001). The term, ecological validity has eroded in terms 
of its meaning during the years (Hammond, 1998), however, originally it indicated 
the degree of correlation between a proximal cue and its distal counterpart. “Thus,
in a perceptual task, ecological validity refers to the objectively measured correlation between, 
say, vertical position and size of an object (larger objects tend to be higher up in the visual 
field) over a series of situations. Or, more broadly, one may compare the ecological validity of 
the cue ´height of forehead´ with the cue ´vocabulary level´ as indicators of a person-object’s 
intelligence… In short, ecological validity refers to the potential utility of various cues for 
organisms in their ecology (or natural habitat). Of course, the difference between the ecological 
validity of a cue and its actual use by an organism provides important information about the 
effective use of information by that organism.” (p. 6).

Recently, it was described as the lens model responds to particular objective 
features of the physical environment, then integrates these reactions into emotional 
impressions, and translates them into evaluations of the built environment (Gifford 
et al., 2000). The importance of the lens model in architectural thinking could be 
characterized by its simplicity of use and the adaptability for describing certain 
individual perception differences. Interpretation of the distal and their 
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complementing proximal cues may lead to an appraisal of an experience of a stressful 
situation or a misjudgment of a situation. For instance, as Gifford (2002) pointed 
out, features of a residential street might be indicating fear of crime by looking at 
the front yard fences or paying attention to the window settings. These distal cues 
themselves will not reveal ultimately the residents’ intentions, and therefore the 
validity of these cues are neither fully correlated (1.00) nor at all (.00) to the fear of 
crime. The truth may lie in between, which can be revealed by the correlation to 
the proximal cues. These cues can be the overestimation, or the underestimation, of 
the fear of crime. The achievement of the model is thought to be high, when the 
observer weights both distal and proximal cues the same, thus the “reading” of the 
environment is successful. Deviations from the high achievement may result in an 
unsuccessful interpretation, resulting in confusion and even in stress. 

As opposed to Brunswik’s lens model, Gibson (1950) developed the direct 
perceptional theory, or the ecological approach, to perception (Rosch, 1996). 
Gibson (1950) argues that a person-environment interaction requires the dualism 
coming from the role of an observer and the environment. Conversely, there are no 
differences between the perception of “here” and “there”, because these two 
contain a continuous flow of surfaces, which extends from one to another. This is 
explained through the ecological optics, which does not contain the abstraction of 
“empty space” described in physical terms, but a gradient of features including 
environmental details. These environmental details are substances such as clay, steel 
and glass, and also surfaces such as floors, walls, and ceilings (Gifford, 2002). 
Therefore, information can directly be extracted from the surrounding without 
even using cognitive efforts. The word affordance designates this phenomenon, when 
some behavior directly can be derived from the environment, hence, this 
information are ecologically connected to each other. Example of such affordances 
are the ground that supports, the enclosure that gives shelter, and the elongated 
objects that can be used to strike with. In terms of architectural applicability and 
human performance, Gibson (1950) discussed the way architects were introduced to 
design. He insisted that design professionals’ perceptions about color, form, and 
shape of a place were the driving force for design, instead of allowing laypersons’ 
perspectives to be developed. Allowing users to contribute to their design would be 
more preferable, than satisfying the designers’ self-anchored design motivations. 

In order to understand person-environment interactions, one comes across stress 
as a centrally important concept (Gatchel, Baum, & Krantz, 1989). In general, stress 
is a collection of physical and psychological changes that occur in response to a 
perceived challenge or threat, e.g. the outcome of the interaction between the 
person and the environment (Giles & Neistadt, 1994). The physiological 
component of stress was initially proposed by Selye (1956), and its behavioral and 
emotional components by Lazarus (1966, 1998). Kagan & Levi (1971) constructed a 
theoretical model to describe psychological factors in the mediation of physical 
disease. Their hypothesis was that psychosocial stimuli cause physical disorder. The 
psychosocial stimuli interact with a psychobiological program, which consists of 
genetic factors and environmental influences. These stimuli also determine the 
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occurrence of the stress response, which in turn, may provoke precursors of disease 
or disease itself. 

An eclectic model of environment-behavior relationships was introduced by Bell 
et al. (2001). In that model, the objective environmental conditions, such as physical 
cues and building design characteristics, exist independently from the individual, 
although the individual can act to change them. These physical cues represent the 
actual demand on the individual and become a perceived demand throughout the 
observation or interaction. Their model involves individual differences, such as 
individual’s adaptation level, length of exposure in the environment, perceived 
control over the situation, personality, privacy preference, place attachment, 
competence to deal with the environment, social support, and like or dislike toward 
others in the situation. As the main field of interest, social support in the 
environment-behavior model refers to the feeling that one is cared about and valued 
by others as well as the feeling that one belongs to a group. In addition to social 
support, a more comprehensive model should encompass psychosocial factors to 
illustrate a connection between environmental design and the individual. Therefore, 
the author of this thesis suggests a transactional model of person-environment-
behavior (Figure 3), which is intended to describe stress as a part of the complex and 
dynamic system of transactions between an individual and his/her environment. 

This description of stress is eclectic in the sense that it intentionally draws from 
both response-based and stimulus-based definitions, and emphasizes the ecological 
and transactional nature of the phenomenon. It illustrates that stress is an individual 
perceptual phenomenon embedded in psychological processes and draws attention 
to the feedback components of the system, which makes it cyclical rather than 
linear. Moreover, it treats stress as an intervening variable, which reflects a 
transaction between the person and his/her environment and offers the benefits of 
Kagan and Levi’s model (1971) as a dynamic cybernetic system. This person-
environment model states that the individual’s background and capability should be 
matched with the demands of the environment (Karasek & Theorell, 1990). The 
concept of demand was introduced by Lazarus (1976) as a requirement for mental or 
physical action, and implied some perceived time constraint, which is an important 
factor in deciding the balance between perceived demand and perceived capability. 
Interactionists, such as Hingley & Cooper (1986) further developed Lazarus’ 
approach (1976) and stated that highly adaptable individuals can adjust to difficulties 
by developing coping skills and then, become even stronger as a result of this 
adjustment. The interactionist approach is seen as humanistic, because proactive 
individuals are in the center of attention and the process focuses on the individual’s 
free will (Karasek & Theorell, 1990). In this model, it is possible to illustrate the 
probabilistic perceptional model of Brunswik (1956). It is also important to note, 
that there are two different kinds of achievements detected in the combination of 
models. The first refers to the successful cue validation, and the second to an 
unsuccessful. One of the successful cue validations encounters the state of 
homeostasis, which can be described as the process of an individual to regulate its 
internal environment and to maintain a stable condition. This condition is regulated 
within a certain range by means of multiple dynamic equilibrium adjustments. 
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When balance is reached through these adjustments, the bodily systems are satisfied, 
due to an achieved successful validation. The other successful validation process is 
located in the adaptation and adjustment processes which results in positive after 
effects of stress.  

Figure 3. A person-environment-behavior model. A compilation of Cox (1978) and Bell et al. 
(2001) models on person-environment and environment-behavior with the understanding of 

Brunswik’s lens model (1956) based on Gifford (2002). An earlier model was presented by Fischl 
(2004).
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Psychosocial support 
Recent sources (Dilani, 2001; Evans, 2003; Halpern, 1995; Ulrich, 1999) stated 

that the perceived built environment should be psychologically and psychosocially 
supportive to people. According to the Oxford English Dictionary (OED, 2004), 
the term psychosocial pertain to the interrelation of behavioral and social factors and 
its influence on an individual’s mind or behavior. Psychological and psychosocial 
skills give people the ability to interact in society and process emotion (Seymour, 
1998). As an umbrella term, mental health describes how a person thinks, feels, and 
acts when faced with the situations of his/her live. Individuals look at themselves, 
their lives, and others in their lives, evaluate their challenges and problems while 
exploring choices. These include handling of stress, relating to others, and making 
decisions. The uniform terminology for occupational therapy (AOTA, 1994) lists 
the psychosocial/mental health components of the individual, such as psychological 
and social skills, and self-management. The psychological skills of an individual 
consist of values, interest, and self-concept. Values refer to identifying ideas, or 
beliefs, that are important to self and others. Individual interests are explained as an 
identification of mental or physical activities that create pleasure and maintain 
attention. Self-concept refers to the development of the value of the physical, 
emotional, and sexual self.  

The social skills of an individual encompass role performance, social conduct, 
interpersonal skills, and self-expression. Identifying, maintaining, and balancing 
functions one acquires in society are regarded as role performance. Interacting by 
means of manners, personal space, eye contact, gestures, active listening, and self-
expression appropriate to one’s environment is the description of social conduct. 
The interpersonal skills are defined as using verbal and nonverbal communication to 
interact in a variety of settings, while self-expression refers to the use of various 
styles and skills to express thoughts, feelings, and skills.

The third basic psychosocial component is self-management, which include 
coping skills, time management, and self-control. Self-control issues involve 
modification of one’s behavior in response to environmental needs, demands, 
constraints, personal aspirations, and feedback from others. Coping skills are 
connected to stress-related factors and time management is planning and 
participating in a balance of self-care, work, leisure, and rest activities to promote 
satisfaction, well-being, and health.  

An environment which strengthens the position of a person, or community, and 
has the quality of sustaining one’s psychosocial and mental health is referred to as a 
supportive environment. Ulrich (2001) described it as “an environmental characteristic 
that support or facilitate coping and restoration with respect to stress that accompanies illness 
and hospitalization” (p. 53). As a practical necessity for reliable measures on stress, the 
direction of the research turned towards the health care facilities. From a design 
practitioners’ perspective, the concept of supportive design proved to be useful in 
many instances (Ulrich, 2001). In Ulrich’s (2001) interpretation, supportive design 
has the ability to increase the perceived well-being of staff members and patients, 
through the utilization of specific interior and architectural components. It was 
shown that environmental components, which enhance distractions such as 
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windows, trees, plants, and water as well as pictures with joyful human faces, have 
the ability to foster well-being of individuals (Ulrich, 1984, 1992). Examples of 
health supporting built environmental components were also reported in the work 
of Shepley & McCormick (2003), who provided an extensive literature review on 
what therapeutic environments can do. The therapeutic environment is a notion for 
the healthcare-related supportive built environment and its characteristics. Shepley 
& McCormick (2003) illustrated by referring to Ulrich (1997) that therapeutic 
environments are powerful agents of healing for patients by reducing stress. Stress 
alleviation occurred with the increased perception of control and privacy, enhanced 
social support, and by offering positive distractions, such as art, music, and access to 
nature. Congruent research findings show that therapeutic environments for patients 
allow recovery from stress through access to nature, exercise, and physical 
movement as well as enhanced social activities (Calkins, 1988; Canter & Canter, 
1979; Cohen & Weisman, 1991; Cooper-Marcus & Barnes, 1999; Devlin, 1995; 
Kaplan, Kaplan, & Ryan, 1999; Parsons, Tassinary, Ulrich, Hebl & Grossman-
Alexander, 1998; Shepley, Bryant, & Frohman, 1995; Ulrich, 1984). Outcome-
based research findings are beginning to reveal that therapeutic environments are 
positively related to improved health and behavioral outcomes of patients and 
recovery from stress (Lawton, Van Haitsma, & Klapper, 1996; Rubin, Owens, & 
Golden, 1997; Ulrich, 1995; Zeisel, 2001). Yet therapeutic environments are little 
understood by the public, and therefore, they have not yet learned to demand them 
(Philip, 1996; Schwarz, 1997; Sommer, 1996; Zeisel, Silverstein, Hyde, Levkoff, 
Lawton, & Holmes, 2003). 

The physical design of healthcare facilities is recognized as an integral part of the 
patients’ experience and satisfaction with healthcare services (Hutton & Richardson, 
1995; Zeisel, 2001). Studies have shown an association between patients’ medical 
outcomes and the quality of health care facilities (Reidenbach & Sandifer-
Smallwood, 1990). However, patients’ and family members’ perceptions of the built 
environment are not extensively studied (Carpman & Grant, 1993; Hutton & 
Richardson, 1995; Rubin, 1997). The design of health care facilities have mainly 
been emphasizing on the needs of physicians and staff instead of the needs of 
patients (Reidenbach & Sandifer-Smallwood, 1990). Paying attention to the needs 
of patients and family members within the health care facilities is essential to 
society’s goal to meet all people’s needs. User participation allows designers and 
architects to go beyond their own limited experience with the built environment of 
a particular healthcare facility and “to optimally accommodate users’ needs” (p. 267, 
Baker & Lamb, 1992). 

In other examples of supportive design, Wilson (1972) concluded that the 
presence of windows in an intensive care unit was desirable for preventing sensory 
deprivation, while in another study, Keep, James, & Inman (1980) revealed that in 
an intensive care unit, there were less than half of the incidences on hallucinations 
and delusions in a room with translucent windows compared with a room with no 
windows at all. Moreover, not only the psychological functions, but also the body 
functions (e.g. pulse and blood pressure) are influenced by stimuli from the 
environment (Keep et al., 1980). As a continuation of these evidences, Dilani (2001) 
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stated that health and well-being are influenced positively within a health care 
setting as long as the built environment is psychosocially supportive, that is facilitates 
interaction between patients, staff members, and visitors. Consequently, instead of 
paying great amount of the resources for health supporting medical equipments, 
increased awareness of psychological and social supportive aspects of the built 
environment should be utilized for reaching well-being and health. From a design 
evaluation point of view, the environmental components should have social 
interaction potential (Zeisel, 1981), which can facilitate individual well-being. The 
importance of environmental components (e.g. doors, furniture, transparent units, 
art, and music) with a value of interaction potential therefore increases. This 
interaction potential was explored by Evans (2003) who made a review of existing 
research about built environment and its direct and indirect effects on mental health. 
Direct mental health correlates to housing type, quality, number of floors, and 
neighborhood quality. High-rise housing and multiple-dwellings are unfavorable to 
the psychological well-being of women with young children due to the lack of 
nearby spaces where children could play and mothers socialize. The poor-quality 
housing, which encounters structural and maintenance deficits and often 
accompanied by insecurity, appears to increase psychological distress, however, this 
was not undoubtedly supported. Neighborhood quality plays an important role 
when people move from one place to another, especially when middle-income 
people moves to a low-income neighborhood. Furthermore, Evans (2003) reported 
a direct correlation for mental health of psychiatric patients with design elements 
that affect people’s ability to regulate social interaction through, for instance, 
furniture configuration and privacy. Particularly, a small-scale and homier facility 
with lower levels of stimulations and less option for wandering can be a better 
utilized environment for Alzheimer’s patients. Residential crowding with large 
number of people per room as well as loud exterior noise sources can elevate 
psychological distress, but does not produce severe mental health problems. 
Furthermore, malodorous air pollutants intensify negative affect while insufficient 
daylight is consistently associated with symptoms of depression.

Indirectly, the physical environment may influence mental health by altering 
psychosocial processes with known mental health consequences. These altered 
pathways are personal control, involving effects of noise, crowding, spatial 
hierarchy, territoriality, and place design in dormitories. Other associated elements 
to indirect causes of mental health are the social supportive relationships (distance, 
crowding, and housing) and restoration from stress and fatigue.

Environmental assessment 
Environmental assessment is a general conceptual and methodological framework 

for describing and predicting how attributes of places relate to a wide range of 
cognitive, affective, and behavioral responses (Evans, 2003). This framework allows 
researchers in environment-behavior transactions to improve their planning, design, 
and management of the environment. The approach recognizes that the manner in 
which places are used and evaluated represents vital scientific questions and societal 
concerns that require systematic and scientific evaluation (Craik & Feimer, 1987). 
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Environmental assessments can be classified into three categories; evaluative, 
descriptive, and predictive. In post construction evaluative environmental 
assessments, the researcher and the users must be alert to the administrative pressures 
and potential biases inherent in them (Craik & Feimer, 1987), although analysis of 
cumulative findings can provide basis for some generalizations (Cambell, 1975). As 
this method demonstrates, every assessed place has its own distinctive set of 
appropriate evaluative criteria (Cooper, 1975), while using standard sets of criteria 
for appraising specific types of environment, the individuality of a place may be lost. 
Application of observational assessment techniques for describing environmental 
characteristics by means of ordinary language may give rise to concerns about 
reliability, sensitivity, validity, and utility in a given socio-cultural context. The 
simulation-based prediction assessment technique is a powerful method for designers 
to visualize the environmental changes before the decision making process takes 
place. By involving users and the general public as participants in the decision 
making process, responses can be gathered about the environment. Moreover, 
opportunity for systematic experimental manipulation of the environment can also 
be conducted (Craik & Feimer, 1987).

For gathering the most possible perspectives about the environment, post-
occupancy evaluation (POE) methods have been developed and implemented by 
researchers, design educators, and practitioners (Corry, 2001; Feimer, 1984), 
wherein the individual assessment methods can be used alone, or combined, to 
develop a set of successful evaluation tools that effectively address the needs of 
clients. POE method types can be categorized into surveys and interviews, 
behavioral, cognitive and annotated mapping exercises, observational methods, such 
as facility walk-throughs using checklists and rating methods, participant workshops, 
and pictured visual representations. Since the 1970’s when POE emerged, it has 
become a flexible framework for different environmental assessment methods with 
several investigation levels (Rabinowitz, 1989) and process description (Preiser, 
1989). In the late 90’s a new assessment system, the building performance evaluation 
(BPE), was developed from the existing POE. Preiser & Vischer (2005) introduced 
BPE as an integrative framework wherein, the time dimension is the most 
important feature of the system. Due to the complex nature of performance 
evaluation in the building process as well as the entire building life cycle, the time 
dimension plays a vital role in this process. Furthermore, the performance levels 
were separated into three categories describing technicality, functionality, and 
behavioral aspects. The technicality aspect is explained by the health, safety, and 
security criteria while functionality refers to an efficient work flow performance and 
functionality itself. The behavioral aspect is comprised from psychological, social, 
cultural, and aesthetic performances. As Preiser & Vischer (2005) describe, each 
category has its goals and sub-goals: “At the first level, one sub-goal might be safety; at 
the second level, a goal can be functionality, effective and efficient work processes, adequate 
space, and the adjacencies of functionality related areas; and, at the third level, sub-goals 
include privacy, sensory stimulation, and aesthetic appeal. For number of sub-goals, 
performance levels interact. They may also conflict each other, requiring resolution in order to 
be effective.”(p. 5). The BPE process model (Figure 4) can be described as the criteria 
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centrally located and surrounded with concentric measures. The first of these 
concentric measures includes planning, programming, design, construction, 
occupancy, and recycling areas as they are originated from each other. Then the 
next surrounding circle starts with market analysis, and continues with effectiveness 
review, program review, design review, commissioning, and post occupancy 
evaluation until this circle starts its loop. The outer circle corresponds to the end 
result of each measure investigated in the inner circle. This knowledge-based 
evaluation system compliments the idea of Zeisel’s design cycle (1981). 

Figure 4. Building performance evaluation (Preiser & Schramm, 2005). 

According to Bechtel (1976), the human being imposed a filter, called the built 
environment, between his/her social self and the biosphere/nature while the nature 
is perceived through the filter of social and built environments, which in turn act as 
a total environmental reference. Although these environments exist separately, they 
have overlapping aspects. There can be differences between the perception of the 
nature, the built, and the social environments. The use of semantic differential as a 
measure of perceived environmental quality became popular after the work of 
Osgood, Succi, & Tannenbaum (1957). Bechtel (1976) pointed out that when such 
an instrument is used, the perceiver measures connotative rather than denotative 
meaning. According to Allport (1955), connotative meaning refers to the quality of 
associations with an object, while denotative meaning refers to everything else that 
cannot be pointed out as associations to quality (e.g. color, texture, and hardness). 
In Sweden, Küller’s work (1972) summarized the previous research on semantic 
environmental descriptions by limiting the area of measurements to the perception 
of man-made environment. His works on Semantic Environmental Description 
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(SED) emerged to measure, and to help interpreting, the meaningfulness of a built 
environment. The SED tool went through a series of validation process by 
multidimensional scaling (Gärling, 1976), cross-cultural test (Kwok, 1979; Zhao, 
1987), as well as was used in urban places (Küller, 1988), work environments 
(Janssens & Küller, 1989), simulated environments (Janssens & Küller, 1986), and 
colored spaces (Mikellides, 1989). Likewise, Sorte (1982) developed a similar 
semantic scale based on the hypothesis that visual perception of environmental 
components can be assessed in semantic rating scales and by means of factor analysis, 
and then grouped into a meaningful system of dimensions of practical use in the 
design process. Sorte’s (1982) measurement technique has not, however, become a 
widespread tool for environment planners and designers. As Küller (1991) pointed 
out, “one should not expect any one-to-one relation between emotions and the perceived 
qualities of the environment” (p. 134), because emotions can vary within a short period 
of time while the perceived qualities of the environment remain more or less stable. 
Küller’s model of human-environment interaction (1991) (Figure 5) was proposed 
to describe the basic emotional process, which is originated in the 
neuropsychological events of arousal/activation, attention/orientation, 
reward/aversion, and coping/control. This model implies that every impulse causes 
a brief temporary arousal reaction, then “depending on the nature of impulse it may also 
give rise to an orientation reaction accompanied by certain degree of reward or aversion” (p. 
123). The result of such repeated impulses may shift the arousal level in a longer 
period, which prepares the individual to react to the upcoming situation. When the 
control is set over the situation, the basic emotional process is thought to be 
concluded, however the process starts over and over again. Thus, the long-lasting 
emotional processes may influence the individual’s behavior and thinking for a 
prolonged period of time.

Figure 5. The model of human-environment interaction showing factors that are affected by 
the basic emotional processes (Küller, 1991). 

Küller cites (1991) evidence on interaction effects of how human facial 
photographs are perceived in a beautiful, average, or ugly room. Participants who 
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within the other two rooms. Furthermore, when Sorte (1970) showed slides of 
landscapes and living room interiors and asked participants to describe how they 
would feel in these environments they stated that the more pleasant environment 
would contribute to an increase in calmness and security as well as to a reduction of 
aggressive feelings. Interestingly, the participants believed “that the more pleasant 
interiors would make them feel more agile, independent, talkative, extroverted, and sociable”
(Küller, 1991, p. 137). Küller (1972) found similar supporting evidence toward the 
interaction model among teachers and various environments. Teachers generally 
believed that they would become more extroverted and stable in a pleasant room. 
The more stable individuals, the more favorably affected they would be by 
environments with low complexity. In an investigation of meteorologists’ 
environments, Janssens & Küller (1989) concluded that the work activity and the 
psychosocial climate were the most important factors and thus, the work 
environment as a whole had an impact on the perception of emotional well-being. 

Aesthetical preferences are connected to the environmental assessment through 
the processes of a reward-aversion system, which is responsible for the experience of 
pleasure and displeasure feelings (Olds & Olds, 1965). Scientific reference on 
experimental aesthetics dates back to Berlyne (1960), who discussed the connection 
between hedonic responses, uncertainty, and arousal. Berlyne’s model (1971) 
suggested that pleasure takes place when moderate increase of low arousal and 
decrease of high arousal occurs. Küller (1991) describes a hedonic dimension as the 
evaluative emotional dimension, which may consist of three levels: good, harmless, 
and bad. Berlyne (1971) also raised the issue on how stimulus features should be 
represented. A common answer was that physical stimuli should be represented by 
means of verbal environmental descriptions such as degree of complexity, novelty, 
and order (Stamps, 1999), or coherence, legibility, complexity, and mystery 
(Kaplan, 1987). Yet as Stamps (1997) explained, these measurements only describe 
people’s responses and they do not represent a minimal set of environmental 
descriptor in the three-dimensional space. In terms of facade evaluation, the 
minimal set of environmental descriptors could be the shape of a silhouette, building 
mass, and material surface or texture. These characters of a built environment are 
closely related to Berlyne’s aesthetic theory (1971) by means of analyzing 
environmental complexity.

A variety of theories assumed that environmental preference can be assessed in an 
autonomic way, and decisions can be made to avoid, or approach, the source of 
stimuli (Kaplan, 1987; Ulrich, 1983). As Berg, Koole, & Wulp (2003) noted, 
theories like attention restoration (Kaplan & Kaplan, 1989; Kaplan, 1995) and the 
psychoevolutionary model (Ulrich, 1983, 1991) assert that environments differ in 
how well they support cognitive restoration as a measure of improved concentration 
and affective restoration. Furthermore, differences can be detected by the measure 
of improvements in self-reported positive and negative mood states and 
physiological indicators, such as reduced blood pressure and lower levels of stress 
hormones. 

A qualitative research technique, known as a focus-group methodology, serves as 
the primary method of obtaining health care staff’s, patients’ and visitors’ responses 
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(Stern, McRae, Harrison, Fowler, Edgman-Levitan, & Gerteis, 2003). A focus 
group is a structured discussion with participants about a certain topic (Kreuger, 
1998; Merton, Gollin, & Kendal, 1990). An independent moderator guides the 
discussion following a prearranged list of key questions. Data from focus groups can 
help to identify and to clarify underlying attitudes and beliefs about a given issue. 
Focus groups increase understanding about the meaning of experiences and events 
from the users’ perspective. It is important to note that focus groups are not 
appropriate for problem solving, decision-making, or reaching consensus. Data 
generated from these discussions are neither representative nor generalizable. 

Another applicable technique used is the process of empowerment, which is 
intensively investigated within health care settings, especially in nursing units 
(Laschinger, Finegan, & Shamian, 2001; McDougall, 1997) and other health 
promoting areas, wherein people are enabled to increase control over their situation 
and improve their health (Martin, 1999; Rodwell, 1996). The boundary of 
applications from individual to team and organization levels are extended. The term 
empowerment refers to a know-how process of individuals and groups in which 
“…express and critically analyze their realities and having the commitment, will and power to 
act to transform these realities to enhance personal and collective well-being, security, 
satisfaction and workplace competence”(p. 193, Ghaye, 2001). An example of an 
empowerment process is the Future Workshop (FW) method (Jungk & Müllert, 
1987), which is grounded in a participatory-based brainstorming technique adapted 
to draw out opinions, feelings, and emotions of users toward an environment 
regarding their well-being or psychosocial supportiveness.

According to Stern et al. (2003), parallel lines of research have developed, tested, 
and validated techniques for assessing and reporting on the quality of care from the 
patients’ perspective in a variety of care settings and environments (Cleary, 1999; 
Cleary, Edgman-Levitan, Roberts, Moloney, McMullen, & Walker, 1991; Crofton, 
Lubalin, & Darby, 1999; Davis & Ware, 1988; Meterko, Nelson, & Rubin, 1990; 
Uman & Urman, 1997; Ware & Hays, 1988). These methods generally entail a 
multistage process, beginning with the use of qualitative research, including focus 
groups, cognitive interviews, and analysis of staff critical incident reports to elicit 
issues of importance to patients and users. It also entails the development of survey 
instruments that incorporate identified dimensions of importance and testing surveys 
in the field to assess patients’ experiences of care within and across institutions, or 
geographic areas. The quantitative data on patients’ experiences that the surveys 
yield are used, in turn, to inform users and to foster quality improvement (Cleary, 
1999).

Research-based design
Psychologically speaking, the design process is seen as a problem solving activity 

(Bell et al., 2001), which at its early stage can be characterized as high in uncertainty 
and with abstract decisions, and low levels of commitment to decisions (Rowe, 
1987). As far as human beings are concerned, the optimal design solution is nothing 
else but the “good enough” answer for a certain design problem (Kaplan & Kaplan, 
1989), thus in many cases, design errors may occur. Design errors have many 
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sources, including miscommunication between designers in different domains and 
procedures or cognitive limits, which means too many constraints and requirements 
to consider at a time. Cognitive limits can also be considered as resulting from 
“mental sloppiness”, distractions, and other human reasons for error (Lee, Eastman, 
& Zimring, 2003). Consequently, gaps may develop to hinder appropriate design 
solutions. In the basic model of gaps, Zeisel (1981) described three possible gaps 
(Figure 6). 

Figure 6. An illustration of the gaps during a design process. Modified after Zeisel (1981) and 
Bell et al. (2001). 

Further gaps may develop due to building codes which must be taken into 
account during the design process. There can be regulations or building codes 
which forbid the satisfying of paying clients needs or wants. This gap is not the 
designer’s responsibility, but when attempt is made to overcome the contradiction 
design errors might occur. The applicability gap describes the miscommunication 
between the researcher trying to understand the needs of architects and design 
professionals, who in turn, attempt to understand the implication of social and 
behavioral sciences. The user-needs gap involves the representative client sample on 
one hand, and the designers’ knowledge about users’ needs and wants on the other. 
Differentiation between clients’ needs and wants has to be made. Finally, paying 
clients and using clients may have different perspectives of the needs and wants. 
While investors, who are the paying clients, want to fulfill the basic requirements, 
using clients may express a more complete requirement system towards the 
investors.

Milburn and Brown (2003) compared five different design strategies, such as the 
concept-test model, analysis-synthesis model, experimental model, complex 
intellectual activity model, and the associationist model. These models were 
compared through the concept of source, existence of pre-design research stage, 
existence of post-construction evaluation stage, and the type of approach to 
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problem solving. As the authors noted, each of the models represent certain 
understanding of the relationship between research and design, yet the complexity 
of recent design tasks require a mixture of all. Most importantly, three out of five 
models (analysis-synthesis model, experimental model, and complex intellectual 
activity model) consider research and evaluation stages as elements of the process 
while the other two basically rely on the designer’s holistic approach and ability to 
cope with the situation.

In connection to design of therapeutic environments, practitioners are able to 
create such an environment, but only a few cases can fully reflect the understanding 
of and knowledge about the task (Shepley & McCormick, 2003). As it is cited: 
“Practitioners will continue to get the knowledge they believe they need. But what about the 
knowledge they don’t know they don’t know?” (p. 8, Shepley & McCormick, 2003). 
This doubt is also shared by others (Gray, Gould, & Bickenbach, 2003; Tetrault & 
Passini, 2003). One explanation of this problem is that paying clients overrule the 
intuitive or scientific concept generated by the researcher and/or designer and, 
hence, force a more functional and economic solution as the primary problem 
solving concept. 

Zeisel (1981) suggested a model of a cyclical design process (Figure 7) on which 
Gifford (2002) elaborated discussion gives a guideline on a design process.  

Figure 7. Design cycle, a modified model after Gifford (2002). 

This guideline was developed from Steele’s (1981) own observations of many 
offices and inspired by Maslow’s theory (1943) of basic human needs. The goal was 
to create a broad manageable set of design guidelines. This guideline is comparable 
to the research-based design approaches reported by Milburn & Brown (2003). The 
first step in this design process is the decision to build. This begins with an original 
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request for space from a client that has outgrown the old space or feels the need for 
refurbished, expanded, or new facilities. The request for new space may originate 
from a formal, or informal, evaluation of the current setting which gives the 
provisional approval for the project. This step involves programming, analyzing, and 
planning of the building that occurs before blueprints are drawn up. Programming 
has both a technical and a social side. On the technical side, preliminary studies of 
possible sites, costs, sources of outside funds, and regulations are conducted. In 
general, it consists of determining the technical and financial constraints of the 
project. The social programming involves three segments, namely, understanding 
users, involving them in the design process, and setting design guidelines.  

Understanding users is the first segment of social programming. It includes two 
activities that may occur simultaneously, clarifying the social motivation of the new 
space and analyzing the needs and wants of its future users. Clarifying the social 
motivation means deciding what the organization’s goals are. Sometimes, a 
distinction between users’ needs and users’ wants is essential. The distinction implies 
that building users will ask for things they do not really need. Needs are much more 
marketable to investors than wants are. User needs analysis should involve multiple 
methods. Surveys and interviews of users are the most common ways of 
determining needs, but these self-report methods have shortcomings. User responses 
may be inaccurate due to their honest but mistaken memories of their behavior 
patterns, their lack of knowledge of architectural possibilities, or unfortunate 
attempts to tell the interviewer what sounds right, rather than, offer their true 
opinions. Interviews allow the social researcher to query the user’s opinions, 
feelings, and perceptions, but they may produce a distorted picture of the user’s 
actual behavior. Behavior mapping and tracking may be time consuming and 
expensive, but can provide an accurate image of user behavior. Physical traces 
provide a capsule history of building use, but they may be insensitive to the needs 
or behaviors of those who use the building atypically. Obviously, the practitioner 
who aims to achieve the best program will employ multiple methods, rather than 
rely solely on any one of them. User needs must be considered within the context 
of the new setting’s social characteristics. Knowing the future users and their needs 
will clearly produce more habitable structures. 

The second segment of social programming is user involvement. However, 
facilitating direct user participation varies widely in the design process. One view is 
that there are three kinds of programming in common practice. In traditional 
planning, when a manager makes a few sketches and tells someone to draw it up 
and make it happen, or the organization’s architect-planners decide what the users’ 
requirements are and then work on a design. Users themselves are rarely consulted 
directly. In direct planning, corporate managers hire social designers to do the 
programming. Users are consulted more often, depending on the mandate provided 
by the corporation and the values and styles of the programmers. In joint planning, 
all phases of programming are accomplished by architects, social designers, and 
users. Users may protest that they do not know anything about architecture or 
design. Some of them may also initially care little about devoting time to the design 
process. The practitioner’s job includes demonstrating to users that they need not be 
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professional designers to participate in the planning of the new setting and that there 
are good reasons to become involved in the design of their next work or living 
space. The practitioner can present examples of how other users participated in the 
design of their own facilities. Seeing, that other non-professional designers were able 
to make valuable contributions can be a strong confidence-builder for those who 
think design is only for the experts. Users who already believe that they successfully 
can participate become more excited about their own ability to contribute. The 
positive glow from participation even seems to affect perception of the 
environment.  

The third social design segment is setting design guidelines. This phase of the 
process identifies specific objectives that the design should achieve, based on the 
foregoing analyses and various constraints. The most frequent requirements towards 
design can be summarized in shelter and security (adequate filtering of weather 
elements, adequate space, territorial control), social contact (optimal communication 
and privacy), task instrumentality (man-machine and spatial arrangements that 
facilitate work performance and effectiveness), symbolic identification (appropriate 
workplace symbols to convey employee status in a positive manner), growth (the 
opportunity to explore and to learn), and pleasure (comfort, convenience, aesthetic 
appeal, and varied but controllable stimulation). 

In the analysis/design phase, the guidelines must be transformed into building 
plans, which must reflect many considerations in addition to the design guidelines 
established by the social researcher. Constraints imposed by political processes, 
financial limitations, building codes, and site problems are just some examples of 
these obstacles. Every setting includes a variety of user groups with different and 
often conflicting needs and goals. To produce a final building plan that successfully 
integrates design guidelines, constraints, and competing user needs, a designer must 
be very skilled and creative. 

As the architectural plans are turned to the realization/construction stage, the 
designer supervises construction, and ensures that the plans are faithfully executed, 
while minor problems often still can be corrected. The combination of wood, 
concrete, glass, and steel will result in the desired spatial environment.

After realization, this is the period of reality testing for the designer. Building 
programs are unlikely to anticipate all the needs of all the users. Programs should be 
sufficiently explicit to be tested. If the program was successfully incorporated into 
the building’s plans, patterns of behavior that indicate achievement of the desired 
goals should be evident. Generally, anomalous adaptations of the building reflect a 
failure of the plans to embody the program goals, or that user needs never were 
included in the program itself. Research in this phase of the design process is not 
common. It is usually pieced together with the next phase, the post-occupancy 
evaluation.  

The final stage of the design process is the post-occupancy evaluation (POE) 
(Preiser, 1988). Due to the cyclical nature of the process, this last stage may be the 
introduction to the design of a new building. Basically, POEs vary in four 
dimensions. First, it differs in its size and scope. Some POEs are small in size and the 
amount of resources invested, others are large, involving teams of researchers 
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operating over several years encompassing an entire neighborhood instead of just 
one facility. Second, it differs in its generality. Many POEs are designed specifically 
for one building, other POEs are done on groups of public buildings, like schools, 
prisons, hospitals, or housing developments with the expectation to gain knowledge 
and apply it to future buildings with similar functions. Third, it differs in breadth of 
focus, which is explained in the aim of the specific study; noise, space, privacy, or 
lighting investigations. Other POEs attempt to study specific characteristics of the 
building or even all important ones. These broader POEs often aim to capture the 
whole complexity of the building as an inter-related system. Fourth, POE differs in 
application timing. The purpose is to provide useful information for a due date, 
while other investigations may have no known date when the results are needed. 
The POE is performed as part of a program to collect information over the 
building’s lifespan. 

POEs are usually tests of building effectiveness, but they may also be tests of 
program effectiveness. Sometimes no program was done, or it cannot be found, 
then further research is needed to create retrospective programming. The major 
methods are surveys, interviews, observations of behavior and its traces, and analysis 
of archives. 

Need for an approach to psychosocial design? 
Psychosocial considerations in the assessment and redesign processes require a 

holistic perspective from the researcher and the designer. Despite the growing 
number of scientific studies on the effects of environments on medical outcomes, 
there is a clear need for research to identify environmental characteristics that are 
perceived as stressors, as well as, what end-use clients really need and want in the 
built environments (Davidson, Teicher, & Bar-Yam, 1997; Devlin, 1995; Gray et 
al., 2003; Milburn & Brown, 2003; Potthoff, 1995; Shepley et al., 1995; Stern et al., 
2003; Ulrich, 1991). The complexity of such psychosocial based research 
necessitates a systematic assessment process which is directly applicable for designers. 
Moreover, the design practitioners should be able to handle it themselves. If design 
practitioners conduct research themselves, a gap of communication between a 
researcher and a designer could be eliminated. As it was stated earlier in this chapter, 
knowledge generation and its appropriate use in the design process are preferably 
based on scientific research, therefore using the appropriate data at the right time, 
unnecessary conflicts between the actors might be avoided. Due to the nature of the 
psychosocial characteristics in a research-based design, the process demands for a 
participatory assessment technique. The benefit of using participatory design can be 
summarized in the successful implementation of change (Ulrich, Simons & Miles, 
2003). This implementation of change requires an effective decision making process 
which is claimed to be achieved through participatory design (Mankin, Cohen, & 
Bikson, 1997), thus, the shared views on the environment can make the participants 
to act toward the proposed plan together with the design professionals.  
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CHAPTER 2 

Development and testing of an Empowering 
Environment Evaluation tool for re-design purposes 

The purpose of this chapter is to describe the development, test, and evaluation 
of a method useful for designers in collecting quantitative and qualitative 
information about the psychosocial supportiveness of built environments. 
Psychosocial supportiveness is associated with stress alleviation, which was reported 
(e.g. Ulrich, 1991) to be possible to achieve by increased perception of control, 
privacy, social support, positive distraction, and physical exercise of the individual. 
In this chapter, people’s perception along this guideline was investigated. When 
assessing psychosocial aspects in a built environment a flexible evaluation criterion 
should be applied, because psychosocial aspects cover a large area of interest. 
Furthermore, every place has its own evaluative criteria, which may be lost when a 
specific set of criteria is applied. Therefore the attempt to find such a flexible system 
took shape in the proposed Empowering Environment Evaluation (Triple-E) tool, 
which development, testing, and evaluation are reported here. 

INTRODUCTION
Despite the growing number of scientific studies on the effect of environments 

on medical outcomes, there is a clear need for research to identify environmental 
characteristics that are perceived as stressors, as well as, what end-use users really 
need and want (Davidson et al., 1997; Devlin, 1995; Gray et al., 2003; Potthoff, 
1995; Shepley et al., 1995; Stern et al., 2003; Ulrich, 1991; Ulrich et al., 2003). 
Qualitative investigations, like focus group interviews, are widely applied but are 
often inappropriate for problem solving, decision-making, or reaching consensus, 
and basically, data generated from these are neither representative nor generalizable 
(Kreuger, 1998). Therefore, a more comprehensive measurement technique would 
be preferable, which can establish a shared view on the environment and enable the 
participants/users to act toward the proposed plan together with the design 
professionals.

Another environment evaluation technique is the semantic scaling, which 
became a standardized method from the 1970’s. However, still in use, the socio-
cultural context has changed. The form, in which way the semantic environmental 
assessment can be beneficial for designer practitioners in the planning phase of the 
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re-design process is still a question. However, understanding semantic differential in 
psychosocial aspects could contribute to the explanation of an application.

From the design perspective, knowledge generation and its appropriate use in 
the design process is preferred through scientific research. By using the appropriate 
data at the right time during the design process, unnecessary conflicts and even 
design errors may be avoided. Therefore, results of environmental quality 
assessments should be part of the scientific research process before the practitioners’ 
self-anchored concepts are in place. In general, there are three design models 
associated with design through research: analysis-synthesis model, experimental 
model and complex intellectual activity model (Millburn & Brown, 2003). The 
most applicable design approach in this study is the analysis-synthesis model (Figure 
8), which describes the design process starting at the acquisition and assessment of 
knowledge to produce general rules about a certain situation.  

Figure 8. The relationship between research and design as identified by the analysis-synthesis 
model (Milburn & Brown, 2003). 

In this model, the design problem arises from the person-environmental fit 
which fails to support psychosocial skills of the users. Then, the design problem is 
broken down into discrete elements which will be turned into a systematic problem 
solving activity. This analytic activity repeats itself until the designed elements are 
synthesized into a coherent whole. As the analysis-synthesis model suggests, the 
designed environment is evaluated and the yielded qualitative and quantitative 
information is stored for later use. 

STUDY 1: In search of a method or a tool 
The main aim of this study was to test a method, or a tool, which collects both 

quantitative and qualitative information of the psychosocial supportive 
environmental components. A set of assessment categories were selected. The 
criteria were that the multi-methodological tool should collect perceived 
environmental stressors by employing three different approaches namely 
participation, semantic description, and preference of architectural details. The 
reason behind the three-step approach was that both qualitative and quantitative 
information should be yielded and the process should include design participation as 
well as the evaluation of environmental preferences. Consequently, the following 
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research question was formulated: Is the suggested multi-methodological approach 
an appropriate tool for evaluating environmental details affecting the person’s 
psychosocial skills? 

Method

Data collection instruments 
According to the preset criteria, a three-stage evaluation technique was 

designed to assess the psychosocial supportiveness of a built environment. As a first 
stage an empowerment session was conducted, then an environment description 
and an architectural component evaluation session. 

Empowerment session 
The goal was to find an assessment technique, which can generate both 

qualitative and quantitative data involving users and empower them to open up to 
discuss the negative aspects of their surrounding. Three group evaluation 
techniques, namely the focus group, nominal group, and the future workshop 
were compared. The procedures of these group evaluation techniques can be 
found in the Appendix, Table 1. Further comparisons were made on the basis of 
estimated time needed for a session, the maximum number of participants who can 
be involved simultaneously, and the mode of information generated in terms of 
quantitative or qualitative measures (Table 1). 

Table 1. Comparison made between the three techniques for the Empowerment session. 
Focus Group and Nominal Group are based on Langford, Schoenfeld, & Izzo (2003). 

 Focus Group  Nominal Group  Future Workshop  
Minimum hours needed 2 2 1 
Number of participants 4-6 4-8 10-25 
Mode of information Qualitative Ranking of problems Scores of importance 

After analyzing the advantages (shorter assessment time, amount of participants 
opinions within the same period of time, and possibility of quantification of 
qualitative data), the Future Workshop (Jungk & Müllert, 1987) technique was 
selected for further consideration. The proposed theme of this tool was to find 
environmental details, which are perceived as affecting individual well-being 
negatively. This session was expected to detect environmental details with impact 
on individual’s psychosocial skills.

Environment description session 
The goal of this session was to collect information about the perceived 

environmental qualities by means of semantic differentiation. Küller’s semantic 
environmental description (SED) (1972) tool was compared to Canter’s (1969), 
Hershberger’s (1972), Honikman’s (1971), Oostendorp & Berlyne’s (1978), and 
Sorte’s (1982) semantic environmental descriptions (Table 2). It was found that the 
SED tool might fit the best, considering it was developed within the Swedish 
culture and had proven to be a reliable environmental quality descriptor over the 
years. It was also important that Küller’s SED tool focused on the architectural 
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characteristics of the built environment and less on details, e.g. sizes, shapes, or 
patterns.

Table 2. Comparison of different architectural semantic environmental descriptions. 

Type of 
comparison

Canter
(1969)

Hershberger 
(1970)

Honikman
(1971)

Oostendorp & 
Berlyne
(1978)

Küller (1972) Sorte (1982) 

Number of 
factors

7 20 4 4 8 11 

Number of 
scales

31 40 25 13 36 36 

Scaling
technique

Bipolar
scales

Bipolar
scales

Bipolar, 1-7 
rating scale Bipolar scale 

1-7 rating scale 
on one 

descriptive word 

1-7 rating scale 
on one 

descriptive word 
Origin UK USA UK Canada Sweden Sweden 

Measurement
is based on 

Drawings 
(plans, 

elevations,
interior)

Slides on 
interiors

Slides and 
visits on 

living, dining, 
bedrooms and 

children’s 
bedroom

Slides on 
architectural

styles
(outdoor) 

Slides and visits 
on

environmental
setting

Slides and visits 
on

environmental
setting

Evaluation of architectural details 
The evaluation of indoor elements consists of a questionnaire focusing on 

perceived well-being and preferences, specific to architectural details (Appendix, 
Questionnaire 1). The questionnaire was constructed, based on individual 
interviews of health care personnel and patients, and was pilot tested within the 
same participant groups. The questionnaire was grounded in the aesthetic theory 
(Berlyne, 1971), which assumes that a person’s evaluative emotion influences 
his/her perception of environmental components. In addition, the complexity of 
the environment was also taken into account through various environmental details. 
Altogether there were twelve primary indoor details - floor, ceiling, wall, furniture, 
chair, windows, photo, arts, artificial and natural light, curtains, and plants – that 
were considered. As a secondary level to the primary ones, material, texture, color, 
and pattern components were added where it was applicable. In addition to these, 
the questionnaire measured temporal mood, but it did not attempt to be an overall 
tool for evaluating individual’s affect. Feelings of safety and perception of noise and 
music were also included. This session was assumed to assess architectural details 
from both aesthetical and psychosocial perspectives. 

Participants
Only the empowerment session required on-site testing to assess the psychosocial 

validity of statements for the given theme. Therefore, 13 nurses from a hospital 
ward in the northern part of Sweden were selected. The sampling method was 
based on individual willingness to participate. Notwithstanding, the continuous 
patient care had to be maintained, which became the main reason for the limited 
number of participants and the time available.
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Procedure
The participants were gathered in a room within the hospital, and the theme of 

the empowerment session was introduced. Participants were told to mention – in 
the form of statements - environmental details, which they perceived as affecting 
individual well-being negatively, or which they thought was stressful. After the 
structurized brainstorming, which resulted in many statements, the participants were 
asked to select three statements, based on their individual priority and importance. 
Then the three statements were given the scores 3, 3, and 1. Altogether seven 
credits were given to each participant to allocate (Appendix, Table 2). After having 
collected the scored psychosocially negative environmental details, the results were 
analyzed through the psychosocial criteria described by AOTA (1994). This 
validation of psychosocial aspects was performed by the author using a checklist 
(Appendix, Table 2). The same checklist was employed to assess the psychosocial 
relations for the environmental description and the evaluation of architectural 
details.

Results and Discussion 
In the empowerment session, the validation of psychosocial components had to 

be tested in a survey. The participants in the hospital ward regarded the majority of 
the negative experiences to stress inducing physical environmental complaints (76 
%), while the aesthetical-based complaints were much less (24 %). Altogether, 17 
statements were scored and the top three were recorded as “No water in staff room”,
“Need for more color” and “Need for a silent room”. The psychosocial validity analysis 
showed (Appendix, Table 2), that the most frequent complaints could be associated 
with psychological skills, particularly with Value (66 %), which entails the 
identification of ideas or beliefs that are important to self and others. Meaning, for 
instance, that if the person does not believe that a room can be comfortably 
occupied because of the lack of water, the decoration of the walls which do not 
reflect his/her idea, or because the number of offices are perceived to be too few, it 
may contradict with his/her psychological value. The second most often identified 
psychosocial skill was Coping (46 %) within self-management. The three earlier 
mentioned examples are also applicable to coping, which is needed from an 
individual to overcome a stressful situation generated in a crowded, noisy room 
with ugly decoration. The third most frequent psychosocial skill, Role performance
(45 %) within social skills is necessary for identifying, maintaining, and balancing 
functions one acquires in society. The physical environmental stress inducing 
statements (e.g. few offices and lack of comfort) may well describe, that someone 
has difficulty in maintaining his/her role in an actual social setting. 

In the environment description session, 36 adjectives were tested by the same 
psychosocial checklist. The analysis was rooted in the assumption that an 
environmental descriptor may refer to a person’s psychosocial ability. For instance, 
observing people at the entrance of an industrial company may trigger our prejudice 
and stereotype thinking that those working in the company have similar features to 
what the industry entrance might project. In line with this, validating psychosocial 
aspects in adjectives, or environmental descriptors, could be regarded as an 
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indication of someone’s psychosocial ability. This assumption as a result should be 
further explored, but if one accepted this assumption then this analysis might show 
that psychosocial skills were found in the environmental descriptors (Appendix, 
Table 3). The most frequent psychological skill was found to be the Value (53 %). 
Within social skills the Social conduct (35 %), and in self-management the Coping (45
%) and the Self-control (45 %). The SED questionnaire described the environment 
not merely by adjectives, but by their standardized combinations, the factors of 
pleasantness, complexity, unity, enclosedness, potency, social status, affection, and 
originality.

These factor relevant psychosocial validity analyses showed that the pleasantness
factor might affect beliefs about self, and interaction by manners, as well as would 
facilitate coping mechanism. The complexity factor might be associated with beliefs 
and activities that create pleasure and maintain attention, while interacting by 
manners. The unity factor might affect belief and the ability to respond to stress, self-
expression, and self-control. The enclosedness factor might impact the belief and 
ability to respond to stress and self-control. The potency factor might be associated 
with values of physical, emotional and sexual self through various styles, in 
coordination to environmental constraints, personal aspiration and feedback. The 
social-status factor of an environment might be explained as fostering one’s belief and 
interaction with others. The affection factor might be seen as a combination of 
pleasant mental and physical activities in coordination with the environment. 
Finally, the originality factor might be regarded as pleasant mental or physical 
activities expressed in various styles in accordance with coping skills. 

In the evaluation of the architectural details session, only the twelve 
environmental details and their subscales were analyzed by the checklist. The results 
demonstrate associations to psychosocial categories. The highest scores were 
recorded for Value (54 %), Social-expression (45 %), and Coping skill (62 %). This can 
be interpreted as those environmental details may affect a person’s belief and ideas 
which is important to self and could be expressed through various styles, feelings, 
and skills to help to allocate resources for coping. 

Limitation
The proposed Triple-E tool is based on the assumption that an environment can 

be re-designed with psychosocial supportiveness in mind. The constraint of 
psychosocial characteristics gives the main limitation to an overall design proposal, 
but fulfills the aim of this study. The systematic review of psychosocial components 
in the different sessions helped to interpret the target areas, however, the assessment 
of the psychosocial components were done by the author, and therefore control 
measures would be preferred for higher validity and reliability of the psychosocial 
skills of the Triple-E. 

Conclusion
The results generated from the checklist suggest that the Triple-E tool could be 

an appropriate method to identify environmental details affecting psychosocial skills. 
Moreover, not only aesthetically, but also physically perceived stressors were found. 
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The combination of the multi-methodological technique might provide to some 
extent triangulation of psychosocial supportive environmental details and therefore 
useful for validation of negative aspects. 

STUDY 2: Testing of the Triple-E tool 
The aim of this study was to test the Triple-E tool in a real environment, and to 

analyze the gathered data in terms of psychosocial supportiveness. The data 
collection instruments were presented in Study 1. The collected results by the 
Triple-E were organized in a criteria system applicable for re-design purposes. 

Method

Participants
The study was carried out in a hospital ward (Appendix, Figure 1 and Table 5) 

in the northern part of Sweden. In accordance with the confidentiality policy, 
pictures were not taken of patients, and the rooms were only documented through 
narratives. The ward provides service for in-patients with heart attack, pneumonia, 
asthma, diabetes, vein thrombosis, and different kinds of cancer. There were a total 
of 35 personnel working in three work shifts, with about 20 in the morning shift, 
10 in the evening, and 3 in the night shift. There could be a maximum of 24 
patients at a time in the ward. The ward was renovated in 1991. A summary of the 
questionnaires administered in the different sessions is presented in Table 3. 

Table 3. Numbers of questionnaires administered during the assessment period in the hospital. 
Hospital ward 

SED ADQ Participants
M F M F 

Staff members  23 2 6 
Patients 4  6 4 

Note: SED= Semantic Environment Description (Küller, 1972, 1991), ADQ= Architectural 
Details Questionnaire, M=Male, F=Female 

Procedure
The sessions of the Triple-E trial started with the empowering session, then 

continued with the environmental description and ended with the architectural 
details session. The empowering session had a holistic theme such as to find 
environmental details which are perceived to be stressful. The procedure of the 
empowering session was presented in Study 1. The environmental description 
session was intended to collect data on the descriptive factors of the environment. 
The 36 semantic description scales (adjectives) were grouped into 8 factors: 
pleasantness, complexity, unity, enclosedness, social status, potency, affection, and 
originality. The goal was to collect as many questionnaires as possible. In the 
evaluation of the architectural details session, participants were assigned to the same 
locations as in the environment description session and asked to fill out the 
questionnaires. The gathered information on psychosocial supportiveness was turned 
into a design criterion for re-design purposes. 
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Results
Empowerment session 
The scored negative stress inducing psychosocial aspects are shown in Table 4. 

This list of rank ordered complaints can serve as a guideline for the betterment of 
the existing environment. The importance of why these negative aspects should be 
corrected can be characterized with the impact on a person’s psychosocial skills.

Table 4. The ranked order of psychosocially stressful environmental details in the hospital. 

Negative aspects Scores 
Need for more colors 10 
No water in staff room 10 
Need for a silent room 9 
Assistant room is small 7 
More professional color and lighting 6 
Drafty windows 6 
Not enough space in rooms with 1 or 2 beds 6 
Too small storage room 6 
Dull colors in staff room 4 
From the balcony there is a view of a black roof 4 
Refrigerator needed in the outer kitchen 4 
Need for a ceiling hoist in each room 3 
Dry air everywhere 3 
No shower in rooms 5 and 6 3 
Need for space dividers in dining room 1 
Wall-mounted TV only in 4 rooms 1 
Dark corridor 1 

Environment description session
All the ratings of the hospital ward (n=27) (Table 5) was scattered over eleven 

locations. The assessment revealed that the affection factor received a high3 value, 
while the other factors were scored on a medium2 level. From a psychosocial 
perspective the affection factor was associated with a combination of pleasant mental 
and physical activities in coordination with environmental needs, which were 
supported by this environment. Due to the lack of sufficient amount of information 
about each room only the dining room and the corridor were possible to analyze in 
details. The corridor was perceived as high3 in affection, but as low1 in pleasantness,
social status and originality, while as medium2 on the others. The low scored factors 
might explain the failure of the corridor to support one’s important beliefs and 
interaction by manners in accordance to coping skills. On the other hand, the 
dining room was perceived as medium2 in all factors.

1 Low corresponds to the values between 1.00 and 2.99 on the seven-point graphical scale and is assumed to hinder 
psychosocial support. 
2 Medium corresponds to the values between 3.00 and 4.99 on the seven-point graphical scale and is assumed to 
contribute to some extent of psychosocial support. 
3 High corresponds to the values between 5.00 and 7.00 on the seven-point graphical scale and is assumed to foster 
psychosocial support
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Table 5. The means of the eight factors distributed over locations (scale 1=low to 7=high). 
Locations n PL CO UN EN PO SS AF OR 
Corridor 9 2.93 2.92 3.83 4.14 4.39 2.53 5.61 2.39 

Dinning room 5 4.08 3.65 4.00 3.85 3.45 3.30 4.30 3.15 
Mean for 11 rooms 27 3.36 3.28 3.59 4.48 4.17 2.84 5.15 2.81 

Note: PL=pleasantness, CO=complexity, UN=unity, EN=enclosedness, PO=potency, SS=social 
status, AF=affection, OR=originality 

In this study, the statistical analysis (independent sample T-test) for the 
combination of the two locations (corridor and dining room) showed significant 
differences between staff members’ (females) and patients’ (males) for social status 
(t(12)=5.124, p<.05) and affection (t(12)=2.213, p<.01). Staff members perceived 
affection on a higher level and social status on a lower than patients. From a 
psychosocial perspective, the affection factor could be seen as a combination of 
pleasant mental and physical activities in coordination with environmental needs, 
while the social-status could be explained by individual ideas and beliefs that are 
important, and possible, to communicate with manners through personal space, eye-
contact, and gestures according to environmental constraints. 

Evaluation of architectural details 
The administered questionnaires allowed performing descriptive statistical 

analysis in order to show that the hospital ward, on average, was perceived as a 
slightly positive environment (Figure 9). In particular, each primary environmental 
detail score was comprised of the average of secondary details (e.g. material, pattern, 
color, area). In the ward the least preferred primary details were photo, floor, wall, 
visual art, and furniture, while the preferred details were natural light, window, 
curtain, artificial light, ceiling, plant, and chair. 

 Figure 9. Staff members’ (n=8) and patients’ (n=10) assessments on the secondary environmental 
details which mean values are shown for the primary details (1=“Positive”, 2=“Slightly positive”,

3=“Negative”).
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The reported mood state scores indicated that staff members and patients did feel 
good (1.46, where 1=“Good”, 2=“Quite good”, 3=“Not good”) at the time of the 
study and that the impact of noise and music were acceptable (1.24 and 1.00 
respectively on a 3-point scale, where 1=“Acceptable”, 2=“Quite acceptable”, and 
3=“Not acceptable”). The perception of safety was rated closer to safe than to quite 
safe (1.38, where 1=“Safe”, 2=“Quite safe”, and 3=“Not safe”).

Limitations
The empowerment session - due to its structure - could not be conducted 

among patients, whose critical perspective would have been valuable. On the other 
hand, participatory approaches including a focus group or a nominal group would 
also have been seriously limited. Thus, the only way to include patients’ perspective 
would have been through individual discussion or through staff members. In the 
other two sessions, staff members and patients assessed different locations in the 
ward. Due to the lack of sufficient data for all the rooms, specific assessments could 
not be done for each room, only a holistic. However, this would still fit the concept 
of the empowerment session, because the collected complaints were for the whole 
hospital ward. The low number of participants limited the power of the statistical 
analysis and minimized the rooms to be investigated. Therefore, the results yielded 
from these sessions are neither generalizable for other facilities nor complete for the 
specific ward. 

Discussion
As the real environmental test showed, the multi-methodological tool had its 

advantages and disadvantages. Overall, the Triple-E generated results considering 
the participants’ negative psychosocial aspects in the built environment. On the 
other hand, it was not able to draw data for all the rooms, therefore only a limited 
analysis could be made. However, concentrating the attention towards the dining 
room and the corridor, a design scenario criterion for the two rooms could be 
established.

The empowerment session revealed the validated psychosocially negative aspects 
of the hospital ward. From the negative comments it was shown that the hospital 
ward suffered from lack of space and comfort. Staff members, however, were most 
probably attached to the ward, since they did not request to move to another place. 
The problem of lack of space can not be solved properly within the existing physical 
constraints, even though the complaints mainly encounter the essential needs and 
not unnecessary wishes. These essential needs, like access to water and shower, shed 
light to the pitfalls of the original ward design. Regarding the aesthetical aspects, it 
was discovered, that coloring might be a supportive detail for the ward 
environment, for both staff members and patients. Staff members sometimes 
expressed their needs in the form of what patients would have liked or needed (e.g. 
need for shower, space dividers). This showed that the staff members felt responsible 
for the patients’ health processes, privacy, and comfort. Furthermore, analysis 
through Guilford’s categories (1967) revealed that the given ideas basically built on 
each other, which assumes more elaborative type of group. The originality of ideas 
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concerning the theme was rarely found in this session. With regard to a low 
creativity in the brainstorming session, questions arise about social inhabitation and 
cognitive inference (Paulus, 2000) within the groups. Observations of participants 
revealed that a psychosocially related theme might cause production blocking and 
task-irrelevant behavior as well as unnecessary cognitive loading on the participants 
generating ideas outside the field of interest. 

The environment description session in general, provided information about the 
hospital ward and the combined space of the dining room and the corridor. The 
ward was perceived as lowest on social status and originality. These factors were 
well connected to the individual’s psychosocial support. Working in a given hospital 
environment, wherein social status is poorly perceived, might have affected their 
perception of their own work, their self and self-esteem, which in turn might result 
in unsatisfactory patient care, due to imperfection at the job. However, these low 
ratings on social status and originality were mainly given by staff members and not 
by patients, which indicate that staff members were critical towards their 
environment and might be negatively affected by it. Even though, they still would 
perform their duty on a satisfactory level of responsibility. The negative processes 
could be taking its toll on the individuals in the future with diminishing coping 
resources in the day by day routine. 

The architectural details session yielded data from staff members and patients 
about the aesthetical experiences of the ward details. The natural and artificial 
lighting and their related details (e.g. windows and curtains) were scored as positive, 
which could be related to the high importance of being able to control light 
indoors. Light is one of the factors which might foster psychosocial support and 
health processes (Ulrich, 2001). Thus, the staff members’ and the patients’ 
psychosocial processes in this case are being well supported. On the other hand, 
photos were the least preferred details. Neither their abstraction nor their themes 
did fit to the concept of a hospital environment. Moreover, the construction (floor, 
ceiling, wall) and comfort details (furniture, chair) were also rated poorly in this 
evaluation.  

Criteria for re-design 
The design criteria were made based on the results of the Triple-E tool. The aim 

was to increase the social status and originality aspects by modifying existing indoor 
details which were perceived as low on supportiveness. The other main input for 
the design criteria was that the ward should provide space and comfort for all its 
users. The dining room and the corridor were the fields of applications. Although, 
the results from the Triple-E were on a holistic level, yet the suggested 
modifications were focused on two particular rooms. The following environmental 
details were suggested to be modified: 1. floor color, pattern, and material, 2. wall 
color and pattern, 3. furniture location, color, pattern, and material, 4. chair 
location, color, pattern, and material, 5. window size, sill height, and height, 6. 
photography meaning and color as well as handicraft location.  
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STUDY 3: Re-design and visualization 
The first objective of this study was to re-design and visualize a scenario for the 

dining room and the corridor in the hospital ward, based on the criteria prepared in 
Study 2. The second objective was to evaluate the designed scenario according to its 
psychosocial supportiveness. It was assumed that the design proposal would be 
perceived as more preferable than the existing one. 

Method

Participants

Re-design
The design scenario was developed by the author following the earlier described 

analysis-synthesis conceptual model and the requirements of the design criteria. 

Evaluation
Altogether, 34 questionnaires were completed by female staff members and three 

by males. 

Data collection instrument 
In this study, a modified version of the evaluation of architectural details 

questionnaire was administered (Appendix, Questionnaire 2). The questionnaire 
included different environmental details with the extension that the participants 
should indicate in their answer, whether the evaluated detail on the presented 
scenario was different from the existing indoor environment, or not. The 
measurements were done on a nominal scale. Altogether, eight primary indoor 
elements - floor, ceiling, wall, furniture, chair, windows, photo, and artificial light – 
were considered. As a secondary level to each primary one, where it was applicable 
material, texture, color, and pattern components were added. The environmental 
preference ratings were measured on a nominal scale including “positive” and 
“negative” choices. 

Procedure

Re-design
The criteria system alone served as a guideline for an analysis-synthesis design 

model. In each room, floor quality and texture were changed to more nature like 
(e.g. wooden floor) and soft (e.g. carpet), while windowsill heights were lowered to 
get even better access to daylight. More colors were applied and moving, sitting, 
and waiting areas were reorganized, while chair materials were changed to be more 
natural in appearance. Additional changes were the picture sizes, themes, and 
locations. The design scenario was developed by the author. The hand-made 
sketches were prepared on sketch paper and altered until it fit to the criteria. At the 
end, the presentation technique chosen was a CAD visualization for easy 
modification and consistency in the presentation style (Figure 10). 
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Figure 10. The analysis-synthesis design model with completion of tasks in the application and the 
synthesis stage. 

Evaluation
The scenario was presented on an A3-sized board, and exhibited in the targeted 

rooms for two weeks. The participants responded to the questionnaires by going 
around the rooms and appraise both the existing and the design scenario. 

Results
Re-design
Results of the re-design are shown in Figure 11 and 12 in comparison with the 

original situation. 

Figure 11. Picture taken in the corridor (left) and the proposed design (right). 
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Figure 12. Picture taken in the dining room (above), and the proposed design (below). 

Evaluation
The evaluation showed that the dining room and the corridor were, overall, 

perceived positively. Comparing this with the original ward assessments 
corresponding 8 environmental details, it can be said, that while the original rating 
was slightly positive (1.94 on a 3-point scale, where 1=“Positive”, 2=“Slightly
positive”, and 3=“Negative”), the re-design scenario was perceived as closer to 
positive than to slightly positive (1.21 on a 2-point scale, where 1=“Positive” and 
2=“Negative”). However, only three out of nineteen environmental details (15 %) 
were identified as modified, compared with in the existing environment. 

Limitation
The analysis-synthesis design process inherits some degree of limitation if 

creativity is to be the prime mover for the design activity. The design scenario was 
made by the author whose experience, cognitive appraisal, and problem solving 
abilities naturally effected the re-design scenario. A design activity involving others, 
like design practitioners, would have been a triangulated process ensuring consensus. 
Regarding the evaluation process, the investigated 8 details were implicitly selected, 
considering their visual access on the A3-sized boards. The overall positive answers 
towards the re-design scenario and the low number of identified modifications 
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might suggest that the respondents simply wanted to fulfil the author’s expectation 
about the proposed design. 

Discussion
The assumption that the proposed dining room and corridor re-design would be 

seen as more preferable was actually fulfilled. However the limitations of this study 
have to be considered. The analysis-synthesis design process was found to be an easy 
guideline in keeping track on each major step in the design process. As it was 
pointed out in the limitations, the author’s proposal was affected by his cognitive 
and other abilities. This process and the evaluation of the design scenario directed 
the author’s attention to the perceptual and emotional appraisal differences and 
similarities between users and designers. 

STUDY 4: Differences in perception of a health care facility 
The aim of this study was to reveal differences and relationships between 

architects’ and laypersons’ perceptions of indoor environmental characteristics 
supporting psychosocial processes in a health care facility (Appendix, Figure 2, 
Table 6). Earlier research showed (Hershberger & Cass, 1974; Wilson, 1996) that 
there were differences in perception, cognition, and aesthetic preferences between 
architects and laypersons. Other research (Hubbard, 1996) demonstrated similarities 
between the two groups in terms of goodness of example and familiarity. Brown & 
Gifford (2001) suggested that many architects are unable to predict laypersons’ 
perspectives and aesthetical preferences, thus they predict public preference by their 
own self-anchored concepts. 

Method

Participants
Both questionnaires were completed by eight architects and eight patients. The 

architects were purposively selected from one office in the same town as the 
targeted health care facility was located. Patients visiting the health care facility 
volunteered to participate in the study. The questionnaires to the patients were 
administered through the reception of the health care unit.  

Data collection instrument 
For data collection, a modified version of the Triple-E tool (earlier presented in 

Study 1) was employed. In this study the empowerment session was omitted, due to 
its structure and holistic approach rather than a problem solving approach. 

Environment description
The semantic environmental description questionnaire (Küller, 1991) was 

modified using scales which correspond directly to the eight factors, namely 
pleasantness, complexity, unity, enclosedness, social status, potency, affection, and 
originality. The psychosocial supportiveness in the built environment for each 
scale was described. Thus, pleasantness might affect beliefs about self, and 
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interaction by manners as well as facilitate coping mechanism. The complexity might 
be associated with beliefs, and activities that create pleasure and maintain attention, 
while interacting by manners. The unity might affect belief and the ability to 
respond to stress, self-expression, and self-control. The enclosedness might impact 
belief and ability to respond to stress and self-control. The potency might be 
associated with values of physical, emotional, and sexual self through various styles, 
in coordination with environmental constraints, personal aspiration, and feedback. 
The social status of an environment might be explained as fostering one’s belief and 
interaction with others. The affection might be seen as a combination of pleasant 
mental and physical activities in coordination with the environment. Finally, the 
originality might correspond with pleasant mental or physical activities expressed in 
various styles in accordance with coping skills. 

Evaluation of architectural details 
The evaluation of indoor elements consists of a questionnaire focusing on 

preferences of specific architectural details. The questionnaire measures temporal 
mood, but it does not attempt to be an overall tool for evaluation individual’s affect. 
Feeling of safety and perception of noise level were also part of the assessment 
(Appendix, Questionnaire 3). 

Procedure
Two public areas within the health care unit (reception and waiting area) were 

analyzed. These locations are further presented by narratives and layout plans in the 
Appendix, Figure 2 and Table 6. The architects completed the questionnaires 
during a one-hour session at the health care facility. The patients received the 
questionnaires from the reception and filled it out by themselves. 

Results and Analysis 

Environment description session 
Altogether sixteen participants (8 architects and 8 patients) completed the 

environmental description questionnaire for the two locations (Table 6). 

Table 6. The means of the eight factors distributed over the three locations (n=16; scale 1=“Low”
to 7=“High”).

Locations Participants PL CO UN EN PO  SS AF OR 
Architects 2.88 4.38 2.38 2.38 2.38 2.25 2.63 1.50 Reception
Patients 3.13 3.88 3.38 2.87 3.25 3.38 3.50 3.00 

Architects 3.25 5.00 2.63 2.13 2.25 2.50 2.75 2.25 
Waiting area 

Patients 4.13 3.88 3.75 3.38 3.63 3.38 3.38 3.25 
Note: PL=pleasantness, CO=complexity, UN=unity, EN=enclosedness, PO=potency, SS=social 

status, AF=affection, OR=originality; Ratings M<4 are considered as low, while M 4 as high 

Ratings below the mean value of 4 are considered as low, while being equal to 
or more than 4 was considered as high values. In general, all scales were low for 
both locations, except from complexity for architects and pleasantness for patients in 
the waiting area. This suggested that patients’ beliefs about their own self and 
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interaction with others using manners are facilitated and their coping skills are 
enhanced, however, the other ratings tell otherwise. Conversely, architects’ ratings 
on complexity suggest high pleasure and maintained attention as well as facilitated 
interaction, but the seven other values imply the opposite. 

Reception
The only significant difference was found for originality (t(14)=-3.550, p<.05), the 

patients rated originality higher, than the architects. This asserted that pleasant 
mental and physical activities expressed in various styles help allocating resources for 
coping.

Waiting area 
The complexity (t(14)=2.554, p<.05), unity (t(14)=-2.302, p<.05), enclosedness 

(t(14)=-2.100, p<.05), and the potency (t(14)=-2.814, p<.05) scales were found to be 
significantly differently perceived by architects and patients. These differences 
asserted that the psychosocial abilities and skills of an individual might be influenced 
by the indoor environment. Moreover, these perceptional differences between 
patients and architects could be explained by the architects’ professional insight 
gained over the years practicing architecture. 

Evaluation of architectural details 
The analysis of the participant group differences (Figure 13) regarding the 

combined reception and waiting room values was found significant for plants ( 2(6,
N=27)=12.89, p<.05).

Figure 13. Perception of the environmental details for the combined location of reception and 
waiting room (1=“Positive”, 2=“Negative”).
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The overall temporal mood ratings for architects and patients were similar, 
which was between “good” and “slightly good”. Regarding safety, the architects 
perceived the reception and the waiting area as significantly less safe than patients 
(t(30)=3.563; p<.001). The analysis of major architectural details between architects 
and patients for the separate locations (reception and waiting area) did not show any 
significant differences. 

Reception
Differences were found (Chi-square) between groups for the perception of place 

for sitting ( 2(1, N=16)=9.00, p<.05), furniture material ( 2(2, N=16)=6.58, p<.05),
chair location and material ( 2(2, N=16)=6.56, p<.05), 2(2, N=16)=6.78, p<.05,
respectively), and plant location ( 2(2, N=15)=6.25, p<.05). The architects 
perceived all these details - except from the place for sitting and the chair material - 
as more positive than the patients.

Waiting area 
In this location, architects also rated the floor area ( 2(2, N=15)=6.63, p<.05), wall 

pattern ( 2(2, N=15)=6.07, p<.05) and plant location ( 2(2, N=15)=6.96, p<.05) as 
significantly less supportive, but the chair material as more ( 2(2, N=15)=8.47, p<.05)
than the patients. 

Correlation of descriptive scales and architectural details 
The correlation matrices of semantic environmental scales and architectural 

details are presented in Table 7. The goal was to identify the influential 
environmental details in psychosocial supportiveness. Some correlations between 
architects’ and patients’ ratings were found.

The calculated and ranked frequencies of the influential environmental details 
were in the following order: 1. floor (9), 2. wall and windows (8), 3. ceiling (7), 4. 
furniture (5), 5. chair (3) and artificial light (3), 6. visual art (2) and curtain (2), 7. 
photo (1), plant (1), and space for moving (1). The affection scale appeared most 
frequently (11) among the architectural details for the participant groups. This scale 
was regarded to mental and physical activities in coordination with the 
environment. The architectural details were negatively correlated to this scale. 
Additionally, for instance, pleasantness (8) and complexity (8) scales were influential 
for the participants in these locations. As an assertion, the two scales entail support 
for beliefs, facilitation of interaction as well as for increase of coping skills and 
upkeep of attention. The architectural details associated with this were ceiling, 
window, and curtain. 

Spearman’s correlation was calculated to determine associations between 
architects’ and patients’ mood and perceptions of the environmental details in the 
separate locations. 
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Table 7. Correlations (p<.05) matrices on environmental details, its descriptor scales for architects 
(n=8) and patients (n=8) in two locations (reception and waiting area). 

Semantic environmental descriptor scales 
PL CO UN EN PO SS AF OR 

Environmental
Details

A P A P A P A P A P A P A P A P 
Color      -.76      -.75  -.69   
Area       .66          FL

Pattern  -.74 .78 -.74        -.90  -.91   
Color      -.74      -.60     
Area             -.82    WA

Pattern  -.69  -.63  -.76      -.88  -.89   
Area  -.70               

Pattern  -.74 -.77 -.71    -.87  -.87       CE
Material  -.70               
Location             -.76 -.57 -.49  

FU
Color    -.58   .54          

Location -.55            -.52    
CH

Color                .63 
Size        -.67       .60  

Height  -.66          -.65  -.62   WI
Width  -.73      -.77   .60      

PH Color       .67          
VA Location           -.88    -.79  

Location       -.59          
Color             -.68    AL

Intensity             -.79    
Color   .82              

CN
Pattern   .74              

PL Material             -.63    
SP Moving         .52        

1 7 4 4 0 3 4 3 1 1 2 5 6 5 3 1 
Total

8 8 3 7 2 7 11 4 

Note: FL=Floor, WA=Wall, CE=Ceiling, FU=Furniture, CH=Chair, WI=Windows, 
PH=Photo, VA=Visual art, AL=Artificial light, CN=Curtain, PL=Plant, SP=Space, 

PL=pleasantness, CO=complexity, UN=unity, EN=enclosedness, PO=potency, SS=social status, 
AF=affection, OR=originality 

Reception
The architects’ mood was negatively correlated to safety (r=-.85, p<.05), while 

patients’ mood to window location (r=-1.00, p<.05), visual art location (r=-1.00, 
p<.05) and its meaning (r=-1.00, p<.05).

Waiting room 
Architects’ mood was positively correlated to plant location (r=0.741, p<.05), 

and patients’ mood to ceiling pattern (r=1.00, p<.05), furniture pattern and material 
(r=1.00, p<.05), color, location and meaning of visual art (r=-1.00, p<.05) and, 
finally, to curtain function and material (r=1.00, p<.05).

Limitation
The results of this study cannot be generalized to all health care facilities. It was 

an exploratory study to test the perceptual differences between two participant 
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groups. The study was limited to two locations (reception and waiting area) for 
ensuring higher control over the research design. The environmental description 
scales were not validated to the original factor measures, but based on the previous 
studies to lessen the time spent on evaluation. Architectural preference scales were 
intentionally kept on a nominal level to enhance the decision making process of the 
participants, which on the other hand meant the use of non-parametric statistical 
procedures.

Discussion
Although there was no significant difference between architects’ and patients’ 

mood states, the ratings in the health care facility showed perceptual differences for 
indoor environmental details. The Environment Evaluation tool included the 
environmental descriptive scales and the evaluation of architectural details, which 
could be related to the individual’s psychosocial aspects. It was assumed, that the 
higher the rating on the environmental descriptors, the more it contributed to 
positive psychosocial aspects. Architects tended to dislike the health care facility 
more than patients (e.g. pleasantness). According to Küller’s (1980) rule on judged 
pleasantness, a lower level of environmental stimuli can cause a higher level of 
arousal among patients, due to their illness, injury, or disability as compared to 
architects. Overall, the dissimilarities of the perceptions might be attributed to the 
unequal time spent in the environment and to differences in the participant groups’ 
arousal levels. The familiarity and feeling of being in control develops over time, 
and thus, having spent more time in the health care facility, patients find it more 
dull while the architects find it more chaotic. Furthermore, during the period of 
professional education and practice, architects develop a concept of what is ideal, 
and that contributes to a development of self-anchored preference. 

Regarding the perception of complexity and unity, Küller (1980) suggested that 
the environment is seen as chaotic when complexity goes beyond unity, which was 
the case for the architects in the reception and the waiting area. When unity goes 
beyond, or tends to be similar with complexity, the environment is regarded as dull as 
in the case of patients in the two locations. The higher the potency, the more 
individual effort is required to cope with it both physically and mentally (Küller, 
1980). Patients showed higher values on potency than architects. It might be 
explained by the situation, that patients were more concentrated on coping with the 
reason of being in the environment rather than the environment itself.

The affection and originality could also be translated into perceived familiarity and 
place attachment. In the case of the reception and waiting area, architects seemed to 
be disappointed by their appearances, while patients seemed to be more attached to 
them, maybe because they represent a mean to their recovery and that they to some 
extent provide social support. 

When architectural details and environmental descriptive factors were correlated, 
it became noticeable that the architectural details such as floors, windows, walls, and 
ceilings effected the individual’s environmental perception the most. Therefore, 
these details should be designed with careful consideration, because they might 
directly affect the individual’s psychosocial skills. Furthermore, floor influenced 
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almost all scales, except potency and originality. Windows effected pleasantness,
enclosedness, and social status the most. The walls mainly contributed to unity, social
status, and affection and less to pleasantness, while ceilings affected pleasantness and 
complexity.

Conclusion
This study attempted to collect information on psychosocially supportive 

environmental details. Differences between architects and patients were revealed 
within the context of a health care facility. Subsequently, connections of 
environmental details to semantic descriptive scales were established, which might 
contribute to a deeper understanding of the effect of the environmental design. 
With respect to the importance of floor, windows, walls, and ceiling similar studies 
should validate this in a comparable environment. However, diverse environmental 
settings may have different importance to psychosocial support, effort should be 
made to discover and categorize them. Therefore, forthcoming studies should focus 
on how these environmental details contribute to psychosocial supportiveness on a 
diverse range of application settings.

An extended measure on psychosocial support would also be needed, other than 
the environmental description scales, therefore it would be worthwhile to explore 
the Demand-Control-Support model (Karasek & Theorell, 1990) in connection to 
environmental design. 

STUDY 5: The Demand-Support-Control model and the Triple-E 
tool

This study employed the Triple-E together with the Demand-Support-Control 
(DCS) model (Karasek & Theorell, 1990) to evaluate psychosocial components in a 
work environment. The involvement of DCS acknowledges the fact that job 
demand and control play a vital role in the appraisal of the psychosocial work 
environment. This model furthermore might shed light on what kinds of 
environmental details and description scales influence job characteristics. Initially, 
the job Demand-Control (DC) model (Karasek, 1979), and its extended 
modification with social support, the Demand-Control-Support model (Karasek & 
Theorell, 1990) have dominated research in stress at work for more than two 
decades. In accordance with the DC model, job strain is an outcome of the 
interaction of psychological demands and control - the two main dimensions of the 
work environment. Over the years, the understanding of the model has evolved in 
which demands at the beginning were explained mainly as quantitative demands and 
demands from role conflict (Karasek, 1979). The DC model identifies two different 
job aspects: the job control (or decision latitude) and job demands. Job control 
includes two components; the decision authority which is the worker’s ability to 
make job-related decisions, and skill discretion which is the spectrum of skills used 
by the worker on the job. According to the DC model the highest job strain arises 
when demands are high and control is low. On the other hand, the DCS model 
hypothesize that job strain is a result of the interaction of demands, control, and also 
social support. Support was defined as an overall helpful social interaction from co-
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workers and supervisors (Karasek & Theorell, 1990). In accordance to this, the 
highest job strain arises when demands are high, and control and social support are 
low. Consequently, it was hypothesized, that if the ratings on demand, control, and 
support are high, the more likely it would indicate more positive environmental 
detail scores as well. 

Method

Participants
The study was conducted in a railway traffic operational room in the north of 

Sweden. The detailed description of the facility is presented in the Appendix, Figure 
3 and Table 7. The empowerment session involved four group leaders (3 males and 
1 female), whose expertise provided valuable narrative details regarding the negative 
psychosocial aspects of the work environment. In addition, illustrations were also 
collected from the group leaders indicating each group leader’s problem solving 
ability. Furthermore, 32 employees, 11 females and 21 males, answered a Demand-
Control-Support (DCS) questionnaire and an environment description 
questionnaire. Additionally, the evaluation of architectural details questionnaire 
(ADQ) was completed separately from the previous ones, in order not to 
overwhelm the personnel at the time. The ADQ was completed by 19 males and 7 
females.

Data collection instruments 

Empowering session 
Participants were told to mention - in the form of statements - environmental 

components, which were perceived as affecting individual well-being negatively or 
which they thought of as stressful. After the structurized brainstorming, the 
participants were asked to score each statement individually. All participants had 
seven credits (3, 3, and 1) to allocate to three selected negative statements. In 
doing this they were asked to consider the relative importance of each statement. 
Then the participants were told to propose an individual design solution in the 
form of an illustration of the mentioned negative psychosocial aspects. 

DCS session 
This questionnaire consisted of three major parts which corresponded to 

measures on job demand, control, and support. Job demand is usually associated 
with time pressure and role conflicts while job control is divided into skill discretion 
and decision authority. In general, job control describes the individual’s ability to 
control his/her work activities. The support dimension refers to the individual’s 
social assistance and empowerment by the peer workers and supervisors 
understanding and communication. The ratings on the first 11 statements which 
includes the demand and control measures were made on a 4-point Likert-scale 
ranging from 1 (“Yes, often”) to 4 (“No, never”). The support dimension is also 
measured on a 4-point Likert-scale ranging from 1 (“Agree”) to 4 (“Disagree”).
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Environment description session 
The semantic environmental description questionnaire (Küller, 1991) was 

modified using statements which described the operational environment in nine 
different aspects. The following description scales were used to illustrate the 
perceived environment: pleasant, complex, functional, enclosed, potent, and 
high on social-economical status, familiar, unusual, and aged. Scoring of these 
scales was made on a 7-point Likert-scale with verbal end-points (“Agree”-
“Disagree”). The description of pleasant refers to agreeable decision to the mind 
in terms of feelings, senses, and likes triggered by the environment. The 
concept of a complex environment was understood as the environment is 
diversified in color and intensity. Functionality may refer to the design work 
executed with respect to its utilitarian purpose, while enclosed describes visible 
boundaries of environmental units which may have illumination-related 
association. Potent corresponds to a powerful appearance and the visualization of 
the possession of authority. This may sound alike with the orientation of high
social-economic status, which denotes an expensive, or even lavish and well-kept 
environment. Having comforting and compatibility feelings towards the 
environment would be described as familiar. Finally, aged refers to style, and the 
age of things, in the environment in question. Each of these environmental 
description scales can be related to the individual’s psychosocial support. As it 
was presented in Study 1, the descriptive factors were analyzed by the 
psychosocial criteria, and factor descriptive conclusions were made. As an analogy, 
the scales might be understood as following: 
- Pleasant environments might effect one’s important beliefs, one’s interaction by 

manners and facilitation of the coping mechanism. 
- Complex environments might effect one’s important beliefs, and activities that 

facilitate pleasure and maintain attention. Interaction with others might be 
facilitated to environmental needs, demands, constraints, personal aspirations, and 
by others’ feedback. 

- Functional environments might effect one’s belief and ability to respond to stress 
and expression of oneself in various styles as well as one’s self-control according 
to the environmental needs, demands, and constraints. 

- Enclosed environments might effect one’s belief and ability to respond to stress 
and self-control influenced by the environmental needs, demands, and 
constraints.

- Potent environments might be associated with the development of values of 
physical, emotional, and sexual self through various styles, in coordination to 
environmental needs, demands, constraints, personal aspiration, and feedback. 

- Unusual might be associated with pleasant mental or physical activities expressed 
in various styles in accordance with coping skills. 

- Social-status might be explained by the individual belief and interaction with the 
environmental constraints. 

- Familiar might support one’s belief and ability in balancing social roles and help 
conducting oneself with appropriate self expression in coping with stress. 
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- Aged could be seen as a combination of pleasant mental and physical activities in 
coordination with environmental needs.

Evaluation of architectural details session 
The evaluation of indoor elements consists of a questionnaire focusing on 

preferences of specific architectural details (ADQ) (Appendix, Questionnaire 4). 
These 12 details were: floor, wall, ceiling, furniture, chair, window, photos, visual 
art, artificial and natural light, curtains, and plants. The ratings were made on a 
four-point scale with verbal differentiation (1=“Positive”, 2=“Slightly positive”,
3=“Slightly negative” and 4=“Negative”). The questionnaire also measures temporal 
mood on an ordinal scale (1=“Good”, 2=“Slightly good”, 3=“Slightly not good” and 
4=“Not good”), but it does not attempt to be an overall tool for evaluation of the 
individual’s affect. Feeling of safety and perception of noise and music level were 
also part of the assessment using ordinal scales with four levels.

Procedure
The environment session was conducted in a facility of the operational building 

in the northern part of Sweden. This session resulted in four illustrations and a list of 
negative aspects of the environment. The second step was to collect data about the 
aesthetical and functional aspects of the operational environment through the 
environmental description session and the DCS session. The questionnaires were 
administered during a two week period, and were mailed back in June, 2006. 
Additionally, the ADQ questionnaire was administered in September, 2006. 

Results and Analysis 

Empowerment session 
The collected and scored negative psychosocial aspects are shown in Table 8. 

They were divided into social and work environmental characteristics for better 
differentiating between the physically and socially factors. Due to the limited 
number of participants, not only the scored negative aspects, but also the mentioned 
ones were further used for enhancing the problem solving activity.  

Table 8. Scored negative psychosocial aspects about the operational room. 
Social concerns (negative) Score Work environment concerns (negative) Score 

Noise 19 Few windows, not enough daylight 5 
Running in the room 7 Dry air 3 
Difficult to influence 4 Computers out 3 
Crowding 2 Lack of plants 3 
Difficult to get a day off 1 Difficult to adjust the workstations 2 
Leaders do not understand 1 Ergonomics not optimal 2 
Need for a visitor-manager  Too much mouse related work 1 
New work shift schedule  Lighting 1 
System, technique skill  Wrong location of printers and fax machines 1 
Being dependent on other things in the job  Lack of aquarium  
Lack of women at the workplace  Remove fake plants  
The group can never gather together  Bicycle port without roof  
Being alone in the nightshift – no one to talk  There is no light design  
  The flooring is wrong  
  Noisy floor  
  Lack of kitchen facility  
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Each participant was asked to provide a problem solving illustration about the 
operational room. The four illustrations made by the four leader representatives are 
presented in Figure 14. The first illustration can be summarized as that the operative 
staff should be centrally located in an elongated setting facing each other and 
separated from each other with an aquarium and vegetation. The maintenance 
personnel should be seated on the right side of the room, divided with a glass wall 
from the operators. Couches should be placed beside them in the room. Between 
the two entrances, a lounge room should be located, while the two columns should 
demark a glazed wall to protect from noise coming from the entrances. 

The second illustration is more complex and detailed than the first one. 
Centrally an aquarium is proposed, which is surrounded by seven operators’ 
workstations facing a large multi-functional display. On the right side of the 
operational room, a crisis room and the maintenance personnel should be located 
separately from the operators by a glazed wall, which continues between the two 
columns. The two entrances surround the conference and discussion room. On the 
left bottom side, a room for the printers and copy machines would be placed while 
a kitchen setting with lounge partition in the upper corner would surround the exit. 

Illustration 1. Illustration 2. 

Illustration 3. Illustration 4. 

Figure 14. Illustrations 1-4. 

In the third illustration, a space divider is centrally planned with a meter high 
vertical structure. The opposite sides of the entrance, indications of need for 
windows, a new floor setting, and workstation replacement toward to the center 
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were suggested. A cubicle is planned to host the plants and vegetation. Beside the 
green cubicle a resting lounge should be located.

The final proposal - Illustration 4 – is comparable to the first one, due to it 
central tendencies of workstation locations with vegetation in the middle. On the 
right side there are two large rooms, one for printing and copy, and one discussion-
crisis room. Between them the maintenance personnel should be seated without any 
space dividers at their back. A glass partition should be located closer to the 
entrance. The lounge area, kitchen, and resting place should be combined on the 
right side near the exit. 

DCS session 
Participants’ ratings on the DCS questionnaire are presented in Table 9. The 

evaluation of job demand, control, and social support scores should be viewed in 
the perspective of the ranges of the scores. This means, that higher scores indicate 
higher job demand, better job control, and better social support. Thus, the 
participants perceived their job demand, control, and social support as on a high 
level. Additionally, the participants rated their jobs as high on individual skills and 
low on decision authority. These results can be interpreted as the job characteristic 
is corresponding to an active work environment with learning possibilities, 
however, the scores were to some extent pointing in this direction. 

Table 9. The mean scores of DCS questionnaire in five different domains. 
Job control Job

demand Skill
discretion

Authority over 
decision

Decision
latitude

Social
support

M 12.72 11.44 4.72 16.17 22.56 
SD 1.61 1.24 .81 1.58 1.41 

Low 5-12.99 4-10.99 2-4.99 6-15.99 6-15.99 Ranges of the 
scores High 13-20 11-16 5-6 16-24 16-24 

Environment description session 
Altogether nine scales were used to detect the qualities of the operational room 

(Table 10). The environment can be summarized as not being on the extreme in 
any of these scales. 

Table 10. The semantic environmental scales describing the operational room (1= “Agree” to 
7=“Disagree”). The rating M<4 is considered as low, and M 4 as high. 

 PL CO FU EN PO UN SS FA AG 
n 32 32 31 32 30 32 26 32 32 
M 4.94 4.28 4.94 2.75 3.20 4.03 3.85 3.72 4.56 
SD 1.13 1.35 1.09 1.80 1.40 1.64 1.22 1.63 1.34 

Note: PL=pleasant, CO=complex, FU=functional, EN=enclosed, PO=potent, UN=unusual, 
SS=social status, FA=familiar, AG=aging

In terms of psychosocial supportiveness, the high result with respect to the 
pleasant scale might be interpreted as the operational environment might have a 
positive affect on one’s important beliefs and as helping the interaction by manners 
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and also as facilitating the coping mechanism with stress. The relatively high 
complexity might assist one’s beliefs, activities that facilitate pleasure and maintain 
attention. It might support interactions mediated through environmental needs, 
demands, constraints, personal aspirations, and others’ feedback. The relatively high 
ratings on the functional scale might positively affect one’s belief and ability to 
respond to stress, one’s expression, and values in various styles and promote one’s 
self-control in accordance with environmental needs, demands, and constraints. The 
low rating on the enclosed scale indicates that one’s belief and ability to respond to 
stress is positively influenced by the environmental needs, demands, and constraints, 
but also that the privacy is negatively influenced. The operational environment was 
relatively low with respect to the potent scale, which could be associated with a 
moderate influence on values of physical, emotional, and sexual self through various 
styles, in coordination with environmental needs, demands, constraints, personal 
aspiration, and feedback. The relatively low value with respect to the social-status
scale might be explained as a moderate support of the individual belief and 
interactions due to environmental constraints. While the familiar scale gives 
relatively low support to one’s belief and ability in balancing social roles and in 
helping one to conduct oneself with appropriate self expression in coping with 
stress. Unusual might be associated with high pleasant mental or physical activities 
expressed in various styles in accordance with coping skills. Finally, the aged scale 
might be interpreted as a high support for a combination of pleasant mental and 
physical activities in coordination with environmental needs. 

In conclusion, the operational room could be associated with a relatively high 
support of ones’ belief and interaction using manners for coping and to promote 
pleasure, maintain attention, and self-control in accordance with the environmental 
needs, demands, and constraints. Conversely, the individual privacy and self-
expression in a coping situation might receive low support from the environment. 

Architectural Detail Questionnaire 
The results of the architectural details showed that the participants were least 
satisfied with the daylight and window properties (Figure 15), which is logical, since 
the operational room lacks these properties. The dissatisfaction with plants, curtains, 
window, and daylight is originated in the room design. Conversely, the ceiling was 
perceived as the most pleasing environmental property, due to the rich illumination 
and its structure. The median of ratings on the overall mood was good (M=1.17) and 
the feeling of safety was slightly good (M=2.08), while the perception of noise and 
music level were not good (M=3.48) and slightly not good (M=2.52). In summary, this 
environment should be considered for noise reduction and improvements on 
daylight related measures, including more natural light, windows, and the presence 
of plants. 
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Figure 15. Perception of the environmental details for the operational environment (1=“Positive”,
2=“Slightly positive”, 3=“Slightly negative”, 4=“Negative”).

Correlation matrices 
The correlation matrices between the DCS model, the environmental 

description scales, and the architectural details are presented in Table 11. The 
significant correlations (p<.05) between the different variables are reported. In 
general, there were negative correlations found between the variables, except from 
wall color in job demand, and from floor color and curtain material for complexity.
The most influential characteristics of the operational environment were associated 
with windows, artificial light, daylight, and chair. The first three details are inter-
related and have more impact on the overall well-being in the environment than 
the chair which seemed as most important for the physical comfort, due to the 
highly computer-related job situations.  

From the major patterns of the Pearson correlations between DCS variables, it 
can be concluded that high level of social support was negatively correlated with the 
unsatisfactory window and natural light, as well as with the slightly positive 
perception of artificial light. It was also shown that the high decision latitude was 
negatively correlated with furniture location and chair attributes. The high skill 
discretion was negatively correlated to some unsatisfactory perceived chair 
components. Among the environmental descriptor scales, the low potency was 
negatively correlated with the unsatisfactory window, chair, daylight, and curtain 
details, while low social status also was negatively correlated with the unsatisfactory 
perception of window, daylight, and light intensity as well as chair pattern. 
Conversely, functionality was negatively correlated with the slightly positive 
perception of artificial light, while complexity was negatively correlated with color 
and material details. 
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Table 11. Correlations (p<.05) matrices on environmental details, its descriptor scales and on 
DCS measures for the participants (n=25) in the operational room. 

Control Semantic Environmental ScalesEnvironmental details D
SD AOD DL 

S
PL CO FU EN PO UN SS FAM AG 

Color       .42        Floor
Material             -.46  
Color .40              Wall
Area         -.40      

Location    -.44           Furniture
Material       -.49        
Color    -.46           
Pattern  -.45  -.53      -.41  -.46   Chair
Material  -.45  -.55   -.61   -.50    -.46 

Size            -.48   
Height     -.41     -.42  -.58   
Width     -.44     -.53  -.53   

Window

Location     -.44     -.49  -.58   
Art Color       -.41        

Location     -.42   -.48   -.48    
Color     -.46   -.44   -.45    

Artificial 
light

Intensity     -.44   -.40   -.48 -.58   
Daylight     -.44   -.42  -.42  -.61   

Location          -.42     
Pattern          -.42     
Material     -.44          

Curtain

Function        -.42       
Plants Material        .44       

Noise             -.42  
Total frequencies 1 2 0 4 8 0 4 6 1 8 3 7 1 1 

Note: D=Job demand, SD=Skill discretion, AOD=Authority over decision, DL= Decision 
latitude, PL=pleasant, CO=complex, FU=functional, EN=enclosed, PO=potent, UN=unusual, 

SS=social status, FAM=familiar, AG=aging

Limitations
The empowerment session was completed with four group leaders which limited 

the number of ideas generated regarding the identification of the negative aspects of 
the existing operational room. The four re-design proposals recommended by the 
group leaders might also be limited in terms of functionality and quality of idea 
generations. The questionnaire describing the environmental qualities in terms of 
nine semantic scales was a modified version of the semantic environmental 
description (SED) questionnaire developed by Küller (1972). Therefore its reliability 
could be questioned. However, the applied nine scales were straightforward in 
connotative meaning, and condensed the eight original SED factor composed of 36 
adjective descriptions into a more manageable whole. 

Discussion
The participants in this study identified several environmental concerns in the 

operational room, which could be related to some negative appraisals of the 
psychosocial supportiveness. First of all, the four group leaders listed 13 social 
reasons as the origin of their negative well-being, from which they scored noise as 
the most influential. They also identified 15 environmental concerns wherein the 
inadequate number and size of windows were the most important. In their design 
proposals they used several techniques to solve the prioritized concerns. Sheltering 
workstations with glazed space dividers as well as separating circulation corridors 
from work areas and inviting vegetation as the means of ensuring noise reduction in 
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the large open space office constituted the given solution. Conversely, emphasis on 
providing windows in the operational room seemed to be forgotten in most of the 
redesign proposals. This gave the impression that the design proposals targeted more 
the incorporation of the wished, and needed, large screen displays for work, rather 
than focusing on the identified well-being threatening social and environmental 
concerns. 

Further investigations on the psychosocial characteristics of the job and the 
environment were conducted employing questionnaire-based responses from the 
employees working in the operational room. The DCS data inclines towards a job 
characteristic which describes an active work environment with learning 
possibilities. This job quality seemed in accordance with the evaluation of the 
environmental characteristics which might fulfill the individuals’ psychosocial needs 
for supporting ones’ belief and interaction using manners for coping, to promote 
pleasure, to maintain attention and self-control. However, the individuals’ privacy 
and self-expression in a coping situation seem to receive low support from the 
environment. 

Relating specific environmental details to the psychosocial characteristics of the 
current environmental situation was established by the correlation matrices. The 
architectural details provided an understanding of the basis of the preferences of the 
operational room. Though the plants and window-related elements as well as lack 
of daylight were possible to identify as the least preferred details. The correlation 
matrices gave further associations with psychosocial environmental and job 
characteristics. In summarizing the results, artificial lights and window appeared to 
be the most influential architectural details, along with daylight, chair, and curtain 
details as well as furniture followed by wall, floor, plant, art, and noise. 

The results from this environment and job evaluation were then incorporated 
into a research-based design scenario. 

Design criteria 
The criteria system served as a guideline for an analysis-synthesis design model. A 

general model of a design process is presented in Figure 16. The hand-made 
sketches were prepared on sketch paper and altered until it fit to the criteria. At the 
end, the presentation technique chosen was a CAD visualization for easy 
modification and consistency in the presentation style. 

Figure 16. The analysis-synthesis design model with completion of tasks in the application and the 
synthesis stage. 
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The assumption with the criteria was to improve psychosocial characteristics of 
the operational room as well as to increase the preference towards the environment. 
The criteria prioritized noise reduction and the increase of daylight. The design 
scenario was developed by the author (Figure 17 and 18).  

 Entrance Entrance 
Figure 17. The re-designed operational environment according to the design criteria.  

Note: KONF.= Conference room, OMKL.=Cloth storage, LIGGPLATS & 
SOVKUPÉ=Resting area, SKRIVARE=Printer room, LEDARE=Group leader’s room, 

DRIFTL.=Maintenance engineer, SITTPLATTS= Sitting area, RESTAURANGVAGN= Bar 
and kitchen, SÖDRA & NORRA NORRLAND= South & North of Norrland bound traffic 

The design concept was to bring the operators closer to their immediate natural 
surrounding by providing a floor pattern mirroring a nearby river and dividing the 
workstations into north and south sides just like their job requires. Moreover 
emphasis was given to the job organizational differences, by mounting two large 
displays from the ceiling in the middle of the work area. The maintenance 
personnel are located on the right side of the facility. These two working areas are 
semi-surrounded by glazed wall partitions up to 3 m in height, in order to provide a 
passage for visitors and internal traffic from the operational area. Rooms for 
discussion are provided between the two entrances, while seating arrangements are 
located on the left side with a close connection to the south and an exit. A kitchen 
facility is also suggested. An artificial wilderness is planned on the west side, with 
extensive lighting and the possibility to open up more windows.
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1. Entrance with the glazed partitions 2. Central displays 

3. View from the maintenance 4. Operators’ workstation 

Figure 18. Illustrations (1 to 4) of the re-designed train and railway operational room. 

Limitations
The design scenario was originated in a research-based concept. The design 

criteria were implemented by the author whose experience, cognitive appraisal, and 
problem solving abilities naturally effected the re-design scenario. A design activity 
involving others, like design practitioners, would have been a triangulated process 
ensuring consensus. Another limitation was that the evaluation procedure could not 
at this point in time, be realized. 
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Overall discussion 
This chapter described the development and testing of an empowering 

environment evaluation tool for re-design purposes. This development was initiated 
by the analysis of existing tools and methods as well as their theoretical and 
methodological background in Chapter 1.  

Overall, the aim of the studies was to provide a usable and useful tool for 
designers in the analysis, re-design, and evaluation continuum for enhancing 
psychosocial supportiveness. Why would a tool like this be important to develop? A 
valid reason would be that despite of the growing number of scientific studies on 
the effects of environments on medical outcomes, there is a clear need to identify 
environmental characteristics that are perceived as stressors as well as users’ needs 
and wants. Another valid reason would be that it is a challenge for a designer to 
understand what happens in the environment that he or she designed, and how the 
environment affects its users. Because the more a designer learns from his or her 
mistakes and successes the more appropriate the design proposal will be in the 
future. Moreover, saving efforts in correcting avoidable human errors could be a 
motivation as well.

The complexity of the researched phenomenon indicated that a multi-level 
research-based environment evaluation tool should be constructed. Keeping in 
mind that the administrator of this assessment tool would preferably be a design 
professional, the assessment tool should be encouraging for all other participants 
involved in the design process. That is why the psychosocial supportiveness as a 
significant contributor to environmental well-being was measured along with three 
major constructs. Learning from the post-occupancy evaluations, in the case of a re-
design process, the users might be deeply affected by the changes the designer 
imposes on them. In order to avoid a stressful planning period, which may also be 
seen as a threat to the individual users in terms of well-being, a collaborative 
planning procedure would be preferable. The numbers of existing collaborative 
planning techniques are many. But those which provide qualitative and quantitative 
data as well as problem solving solutions in both narrative and drawing forms, 
especially considering the time factor for investigation, is definitely limited. 
Recognizing the need for a holistic measure of aesthetic preferences could also yield 
valuable details for the research in terms of stressors in the built environment. 
Finally, the tool selection cannot be completed without a user-based environmental 
detail analysis, which posits the preferences over the studied architectural details.

Each of the three environmental assessment techniques showed its strength and 
drawbacks during the case-studies reported in this chapter. The Empowerment 
session based on the Future Workshop (Jungk & Müllert, 1987) consisting of the 
collaborative evaluation and re-design features, was in general found to be a useful 
method. Conversely, its drawback is the critical mass of users who are interested and 
able to participate. As a critique on this session, the quantity of negative 
psychosocial aspects mentioned depended on the number of participants. The level 
of participation showed that the quality of the problem identifications in that the 
identified aspects were usually based on previous ideas and were rarely original. 
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The semantic environmental description technique identified eight 
environmental factors as a baseline for the aesthetical considerations (Küller, 1972, 
1991). The application of these factors in the design was challenging. Due to their 
abstraction and valence-based measures, wherein the amount of identified values do 
not necessarily correspond to preferences (e.g. unity, complexity), the assumption 
was made that low rating corresponds to low preference, while high ratings 
corresponds to high preference. An additional feature of this aesthetic preference 
was exploited, which was intended to relate the environmental reflected 
psychosocial characters to users. This was originated in the observation that diverse 
environments accommodate different kinds of people, whose perceptions of 
themselves are affected by the environment they work or live in. Therefore, a 
psychosocial identification procedure helped to describe these factors. However, 
there were no concrete example given on each psychosocial characteristic, yet the 
user might relate it to his/her own experiences. The final development of the 
semantic description resulted in a nine scale based environmental description, which 
administration requires much less time and level of attention. The fifth study 
involved an additional standardized questionnaire on job demand, control, and 
support (Karasek & Theorell, 1990) intended to describe the participants’ job-
related psychosocial support. Together with the semantic description this method 
thought to be sufficient to portray the individual’s job-related demand, control, and 
support as well as the environment induced perception of psychosocial 
supportiveness.

Assessment of architectural details in terms of its positive and negative 
preferences turned out to be challenging in many aspects. As a rule of thumb, an 
environment loses its qualities during the assessment, when a certain evaluation 
system is trying to capture its complexity. This simple questionnaire about floor, 
wall, window, as well as their pattern, color, and size, resulted in some tough 
moments during the evaluation procedure. The participants had to think deeper 
about the meaning of their environment which might have caused cognitive 
loadings due to additional idea generation and, therefore, lengthened the time spent 
on the questionnaire. The level of measurements in the reported studies varied from 
one to another. The responding scale was finally set to a four-point ordinal scale as 
opposed to two- and three-point scales. This scale was found to be an optimal 
solution for appraising environmental characteristics. 

The results generated from the Empowering Environment Evaluation (Triple-E) 
were possible to apply in the re-design of the facilities. The literature-based 
expectations about psychosocially supportive environments which included nature, 
positive distractions, art, music, and access to outdoor environment were partially 
fulfilled. The design criteria in the hospital and the health care environment 
required more positive distractions which were achieved by applying color and 
various materials, and the reduction of the noise level. However, music level and 
enhanced outdoor connection and activities were not emphasized due to the 
physical limitations. The implementation of changes in the shared facilities like the 
dining area in the hospital, the reception in the health care facility, and the corridors 
for both settings was positively accepted. 



55

In the health care facility and the operational room, correlation of architectural 
details to psychosocial descriptors revealed that windows have a vital impact on the 
perception of psychosocial supportiveness. There were also other details found to be 
influential, like artificial light, chair or ceiling, and floor depending on the 
environment under investigation. However, these two dissimilar case studies could 
not unequivocally identify the psychosocially supportive built environmental 
components per se, but a trend was observable towards windows and artificial light.  

The developed Triple-E tool fully complies with the technical and functional 
performance level aspect of building performance evaluation (BPE). These 
compliances with accessibility and safety regulations as well as users requested needs 
are the basis of an effective and efficient workplace. The performance level of the 
Triple-E is therefore even higher. It corresponded to a behavioral BPE, which 
focused on the psychosocial, cultural, and aesthetic performance. The time 
dimension in Triple-E measures varied. As a methodological inquiry, the 
measurements taken were cross sectional, therefore missing the continuous 
monitoring of a workplace setting, which in some instances might be indispensable.

Participants in the hospital and the health care facility were mostly women, 
while in the operational room they were mostly men. The concerns given about 
psychosocial characteristics of the environment and the job, however, had to be 
turned into a single uniform design scenario in each case. Should several design 
scenarios be proposed for all the different groups of participants, then it would be an 
unrealistic, even utopistic problem handling. But incorporating suggestions and 
keeping the technicality and functionality aspects as basic requirements, the 
behavioral components of a design scenario can be established. The predicted 
differences between the architect and patient group responses on aesthetics and 
psychosocial support were confirmed in Study 4. In addition to perceptual 
dissimilarity the state of health impacted the perception. It was anticipated that the 
architects would criticize the health care setting, since they were in a more free 
position to do so, then the patients, who were in a dependency situation. 

Future improvements of the Triple-E tool are the inclusions of measurements of 
restorative environmental components. As it was reported in Study 4, windows had 
a great importance for the association to pleasantness, while in Study 5 social 
support and potency impacted the most. Windows can be an essential built 
environmental variable in the visualization of the natural environment, which 
positively affect the individual’s emotions, helping behavior/social interaction, and 
restoration from directed attention (e.g. Ulrich, 1991; Kaplan, 1995). This 
restoration of directed attention capability requires a place, where fascination of the 
harmony of the built and the natural environment comes into play. As it was 
hypothesized in the work of Hartig, Korpela, Evans, & Gärling (1997), the built 
environment would not have as high restorative potential as the natural 
environment, but the outdoor-built and indoor-natural environments were 
characterized as having the same amount of restorative quality.  





“See first that the design is wise and just: that ascertained, pursue it resolutely; do not for one 
repulse forego the purpose that you resolved to effect.” 

William Shakespeare 
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CHAPTER 3 

The complexity of restoration 
INTRODUCTION

Generally speaking, recovery from environmental stress is thought to happen in 
the absence of stressors. However, as a complementary area to environmental stress 
research, the restorative environments have been investigated for fostering recovery 
processes (Hartig, Böök, Garvill, & Olsson, 1996a). One of the underlying cognitive 
frameworks related to approaches of understanding restoration and restorative 
environments is the recovery from attentional fatigue (Kaplan & Kaplan, 1989). As 
an alternative framework to this, recovery from psychophysiological stress (Ulrich, 
1991) is concerned with the individuals’ threatened well-being. These two 
frameworks assert that the restorative process originates from the evolutionary 
approach. The evolutionary approach postulates that human psychological and 
physiological capabilities are influenced by the evolutionary adaptiveness of human 
behavior during the life threatening events in natural environments of prehistoric 
time. Despite of this commonality, the main difference between the two approaches 
can be characterized by the cognitive nature of attention restoration. While the 
psychoevolutionary approach posits, that stress-related anticipation, negative 
evaluation, and harm as well as emotional and aesthetic evaluation affects attention 
fatigue, Kaplan (1983) and Kaplan & Kaplan (1989) argue that attention fatigue may 
happen even when anticipation, negative evaluation, and harm are absent. 
Consequently, Ulrich’s (1991) framework “postulates that immediate, unconsciously 
triggered and initiated emotional responses – not ‘controlled’ cognitive responses – play a 
central role in the initial level of responding to nature and have a major influences on 
attention, subsequent conscious processing, physiological responding and behavior” (p. 207-
208). Support for this was found in laboratory studies in simulating natural and 
urban environmental settings and connecting them to emotional and physiological 
responses. As Hartig et al. (1996a) stated, in their study, “more beneficial changes were 
seen in the self reported positive and negative emotions of participants who viewed slides of 
natural scenes” (p. 380). Furthermore, showing an accident film prior to a 10-minute 
natural simulation resulted in the fastest return of post-stress recovery, measured by 
monitored muscle tension, skin conductance, and pulse in comparison to urban 
environmental setting. 

Attention fatigue, in the context of the Kaplan’s (1989) understanding follows 
James’ (1892) classifications of voluntary and involuntary attention. While voluntary 
attention is associated with directed attention, the involuntary corresponds to soft 



58

fascination. The latter is characterized with the occurrence of enough interest in the 
surroundings to hold attention, but still reflection and some aesthetic pleasure is 
included (Herzog, Black, Fountaine, & Knotts, 1997). While the former may result 
in attentional fatigue which can be due to applications supported by attentional 
resources such as perception, decision making, response selection, working memory 
and cognition, and response execution. The sequels of the diminishing resources for 
these applications may result in performance decrements on certain attention 
requiring tasks, fostering negative evaluations, irritability, decreased sensibility to 
interpersonal cues, and inability to plan (Korpela, Hartig, Kaiser, & Fuhrer 2001). 
Support for the Kaplans’ (1989) framework was first found in self reported 
gardening satisfaction and wilderness experience benefits. Recently, research in 
restorative environments has increased considerably. One of the most accepted 
approaches to understanding restorative experiences is through the attention 
restoration theory (ART) (Kaplan & Kaplan, 1989; Kaplan & Talbot, 1983). ART 
describes four aspects of a restorative experience:
- Being away. A necessary condition for attention restoration involves getting 

distance from ordinarily present or routine aspects of life. The Kaplans (1989) 
described three possible ways of being away: 1. To escape from unwanted 
distractions in the surroundings; 2. To distance oneself from one’s usual work 
and reminders of it; and 3. To suspend the particular activities.

- Extent. It is considered as a function of connectedness and scope. Connectedness 
refers to the relatedness of immediately perceived elements or features of the 
environment, to a coherent whole, such as a mental representation of the area. 
Scope refers to the scale of the immediate surroundings and areas that are out of 
sight but imagined or conceptualized, in which the perceptual and organizational 
activity is situated. Extent thus, relies on the structuring of perceptual and 
conceptual elements and the scale of the frame of reference to which the 
organized elements in turn might be related (Hartig, Korpela, Evans, & Gärling 
1996b).

- Compatibility. Refers to the match between the person’s goals, the perceived 
demands, and the patterns of information available in the environment for 
support of activities (Kaplan, 1983). It is an extension of the person-environment 
congruence and fit concepts that are common to the environment-behavior 
literature. Compatibility is high when the supporting patterns of information are 
interesting and contributes to a sense of extent (Evans & Cohen, 1987; Caplan & 
Van Harrison, 1993)

- Fascination. The Kaplans (1989) introduced the term “soft fascination” to represent 
an experience of moderate fascination with aesthetically pleasing stimuli. In this 
context, fascination has pleasantness and intensity dimensions in addition to a 
functionality dimension (Herzog et al., 1997). Therefore, soft fascination is 
thought to be most contributing to restoration. Models of attention are typically 
not concerned with fascination (Wickens, 1984) and the operative assumption 
appears to be that attention capacity is recovered during rest (Cohen, 1978). The 
value of fascination in recovery of capacity is suggested by self-reported 
satisfaction gained from gardening (Kaplan & Talbot, 1983). If this is correct, 
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then people are attracted to scenes in which human abilities to process 
information are stimulated and in which, this processes are successful. 
Therefore, people will be more likely to understand and able to make sense of 
the surrounding environment. Prerequisite for the successful information 
processing might lie in the Kaplan’s (1987) environmental preference matrix, 
which was introduced to characterize immediate and inferred or predicted 
information in terms of its understanding and exploration (Table 12). One 
dimension of this matrix is the “Understanding” versus “Exploration”
distinction. The other dimension depends on the degree of effort required to 
process environmental information in time, that is, coherence and complexity 
are considered to require less analysis, whereas legibility and mystery require 
more cognitive processing. 

Table 12. Organization of the model of environmental preference (Kaplan, 1987). 
Characterization of information Understanding Exploration 
Immediate Coherence Complexity 
Inferred or Predicted Legibility Mystery 

The four main components are: 
- Coherence is the degree to which a scene hangs together or has organization. The 

more coherence, the greater the preference for the scene. 
- Legibility is the degree of distinctiveness that enables the observer to understand 

and categorize the contents of a scene. The greater the legibility, the greater the 
preference.

- Complexity is the variety of elements in a scene. The greater the complexity of 
natural scenes the greater the preference. 

- Mystery is the degree to which the scene contains hidden information so that one 
is drawn into the scene to try to find out more information. The more mystery, 
the greater the preference.  

The terms used in this matrix are similar to the ones used in the ART, and the 
concepts compliment each other, which suggest that environment preference has a 
lot to do with restoration, particularly fascination. However, all the four ART 
factors could be related to the four environmental preference components. Kaplan’s 
(1987) preference matrix coexists with the model of Berlyne’s (1971) collative 
stimulus properties. At least two of these dimensions (complexity, coherence) are 
similar to Berlyne’s (1971) collative properties. A distinction between the Kaplan 
model (1987) and the Berlyne (1971) perspective, is that Kaplan’s (1987) 
emphasize the informational content of a scene in an ecological/functional sense 
as one basis of preference judgments (Cupchik & Winston, 1996), while 
Berlyne’s theory (1971) emphasizes the importance of information in aesthetic 
judgments. Berlyne was inspired by Fechner’s work (1978/1876) on experimental 
aesthetics who had investigated the unity in diversity. Before Fechner in the 19th

century, Shopenhauer (1969/1818) contributed to the understanding of aesthetic 
attitude and the concept of beauty, or with contemporary expression, the unity in 
diversity. His thoughts were influenced by Kant (1914/1790), who separated the 
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experience of ordinary objects and the experience of beauty. Kant argued 
Hutcheson’s theory (1725), especially, that the experience of beauty does not 
involve a special sense or faculty, but a special criterion and a disinterest so the 
experience can result in pleasure. Hutcheson (1725) employed the notion of 
uniformity amidst variety in order to define beauty. This more complete psychological 
theory originated from the work of Shaftesbury (1711) cited by Cooper (2001), 
who did separate the interested and disinterested experience of beauty. Before 
Shaftesbury and after the renaissance there was a long period of time when very 
little was published on aesthetics. Plotinus’s (205-270 B.C.) analysis of beauty had 
an impact on the renaissance era and the concerns of modern aesthetics and its 
relation to restorative experience can be originated from the Greek philosophers 
such as Aristotle and Plato. The search for the ideal since the Greek times was always 
hindered by the unavoidable aspect of reality, the irrational. The irrational was 
widely used by the Greeks in architecture and it was called the Golden Section. The 
first mathematical expression of this phenomenon was established by Pythagoras 
who could show the numbers of irrational. 

To measure restorative experiences, the need for a standardized assessment 
emerged, and several attempts have been made to find a reliable and valid measure 
for restorativeness (Han, 2003; Hartig et al., 1996b; Hartig et al., 1997; Herzog, 
Maguire & Nebel, 2003; Laumann, Gärling, & Stormark, 2003). The focuses of 
these investigations were mainly directed to reveal the differences in perceived 
restorative potential between natural and built environments (Han, 2003; Hartig, 
Evans, Jamner, Davis, & Gärling, 2003; Laumann et al., 2003; Ulrich, Simons, 
Losito, Fiorito, Miles, & Zelson, 1991). Some studies (e.g. Hartig, Mang, & Evans, 
1991; Hartig et al., 2003) emphasize that natural environments are more restorative, 
than built, but natural elements within the built environment are also thought to 
afford restoration. 

Empirical studies supporting restoration 

Positive emotion 
Emotion is a relatively brief display of a feeling made in response to 

environmental events containing motivational implication or to reminiscences of 
such events (Carlson, Martin, & Buskist, 2004). According to Ulrich (1991), 
positive emotions include happiness, satisfaction, and tranquility but as Plutchik 
(1980) had categorized basic emotions, such as joy and anticipation, can also 
describe these positive feelings. In relation to restoration, Han (2003) cited Kaplan’s 
(1983) report of a survey, wherein more than 4000 members of the American 
Horticultural Society participated, and over 80 % of the participants indicated that 
peacefulness and tranquility are the most important feelings during interaction with 
nature in gardens. Other studies from Ulrich et al. (1991) and Hartig et al. (1991; 
1996a) found that unspectacular natural scenes reduced negative feelings such as 
anger, fear, aggression, or arousal, and increased overall positive affects such as 
happiness, friendliness, or elation. In another study, Hartig (2003) reported increased 
positive affect and decreased anger in the nature reserve by the end of a walking 
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period, while the opposite pattern appeared in the urban environment. Ulrich’s 
(1995) review stated that patients exposed to simulated natural and natural scenes 
recover more rapidly and have less post-operative anxiety than patients with no 
access to natural views or only having been exposed to abstract designs. Hartig, 
Nyberg, Nilsson, & Gärling (1999) conducted experiments about mood and the 
effects of natural and urban environments and the following recall of emotionally 
valenced materials. The environmental (natural vs. built) manipulation produced 
changes in self-reported moods, but the mood effects were moderate in size. There 
was no clear evidence found on mood congruent recall. Although, the results 
suggested that mood congruence effects do not occur with the normally small to 
moderate mood variations attributable to environmental variations. In another 
study, Hartig et al (2003) showed constant elevation of positive affect as a function 
of environment and task condition. Thus, walking in natural scenery with no task 
reported the highest positive affect, as opposed to urban walk with task or no task. 
The self-reported anger and aggressiveness in the same study showed that a walk in 
nature with no task produced lower levels of negative feelings than a walk in an 
urban setting with and without task. 

Positive physiology 
According to Ulrich et al. (1991), the positive physiological responses refer to 

positive coping and mobilization of bodily changes through cardiovascular, 
skeletomuscular, and neuroendocrine activities. These changes can be either 
reduction of excessive physiological arousal or return from understimulation to a 
normal or moderate state (Han, 2003). Furthermore, Ulrich (1981) showed that 
unstressed participants who viewed slides of unpretentious natural landscapes had 
greater brain electrical activity (EEG) in the alpha frequency range than participants 
who viewed slides of well managed urban scenes. Consequently, participants were 
less aroused physiologically and more tranquil but aware during exposure to natural 
simulations. In a study (Hartig et al., 2003) involving task, urban and natural scenes 
and walking exercise, participants who viewed trees during the initial minutes of 
treatment had a more rapid decline in diastolic blood pressure compared to those 
participants who did not have that view. During the walking session, the 
participants’ systolic blood pressures tended to be different in the natural and urban 
environments. However, they converged after 30 minutes of the experiment.  

Positive attentional effects 
The positive attentional effects involve recovery from mental fatigue (Kaplan & 

Kaplan, 1989), deeper reflection even spirituality (Ouellettea, 2005), and higher 
levels of extended but not demanding attention (Ulrich, 1991). Hartig et al. (1991) 
found that attentional restoration measured by proofreading outcomes were greater 
among participants exposed to nature than participants exposed to urban 
environments. As a contradiction, other measures (Hartig et al., 2003) did not show 
environmental nor task effects on attentiveness during the nature and urban-based 
experiment. On the other hand, according to Laumann et al. (2003), the natural 
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environment has a relaxing effect on the autonomic functions which is in line with 
Ulrich’s (1991) and Kaplan’s (1995) theory. 

Restoration and the built environment 
The general assumption about the ranges of restorative potential in an 

environment was described by Hartig et al. (1997). In their study, eight sites were 
selected according to a two (natural vs. built) by two (outdoor vs. indoor) by two 
(low vs. high restoration) scheme. The selection of natural vs. built and indoor vs. 
outdoor characterizations reflected two theory-based expectations:  

Due to the human evolution in natural settings and the adaptation of human 
psychological processes to conditions within these settings, it is generally 
believed that nature is a non-threatening environment and experienced as more 
restorative than the built environment.  
Indoor environments are more likely to limit restorative experience, because 
restorativeness lies in the relevant cues, or qualities, of person-environment 
transactions, thus outdoor environments are in general experienced as more 
restorative than indoor environments. 

According to Hartig et al. (1997), the hypothesized ranges of restorative potential 
in built outdoor and indoor environments were below the range of the natural 
outdoor environment, while the hypothesized restorative potential of the natural 
indoor environment and the built outdoor environment was in the same range. 
However, it is worthwhile to deal with built environments even though they are 
hypothesized to have shorter ranges of restorative potential since citizens of 
industrially developed countries may spend up to 80-90 percent of their time 
indoors (Evans, 2003; Evans & McCoy, 1998). Restoration is perceived not merely 
as a result of an environment, but also as a process (Han, 2003). Restoration entails 
renewing demands, individual characteristics, health, and well-being (Frankenhauser 
& Johansson, 1986; Westman & Eden, 1997). The process of restoration is due to 
characteristics of the perceived demands and the individual’s perceived capability as 
well as the socio-physical and temporal characteristics of the environment available. 
In practical terms, eliminating socio-physical and temporal conditions that impose 
unwanted demands does not necessarily result in a restorative environment. Thus, 
“planners, landscape architects, land managers, public health workers, politicians, and others 
can aim to modify, maintain, and regulate environments so that they not only present fewer 
unwanted demands - less noise, less crowding, less air pollution, fewer scheduling constraints, 
and so forth, but also have physical, social, and temporal characteristics that promote 
restoration” (Hartig, 2003, p.103). 

In line with Hartig’s (2003) above mentioned perspective on restorative 
environments, Evans (2003) stated that “design elements, other than nature have the 
potential to enhance restorative processes within settings” (p. 546). Any architectural 
features which support fascination, curiosity, or involuntary attention should have 
the capability to influence recovery from mental fatigue. For instance, views of 
nature, fireplaces, fountains, aquariums, and animals as well as paintings and other 
coherent and tranquil scenery are potential settings for restoration supportiveness 
(Evans, 2003; Evans & McCoy, 1998). Moreover, Evans (2003) stated that indirect 
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mental health might correlate with the restorative built environment. Indirect 
impact on health is associated with psychosocial processes with known health 
consequences. For instance, high residential density impedes social supportive 
relationships within the households, and therefore the diminishing social support 
increases psychological distress. 

Need for an approach to restoration supportive design? 
If the concept of restorative environments is based on a psychological notion 

which supports the idea that there are restorative places in the built environment 
then designers should be able to construct them. The relative importance of 
restorative environments can be characterized by the increased mental resources to 
cope with a stressful situation and also to regain the ability to restore attention to a 
demanding task. The knowledge depicting contribution to describe the main 
components of a restoration supportive built environment for design practitioners 
may reduce the self-anchored concepts in the discussion with the clients. Clients 
may include users, or single investors of all ages, who live in high stress and strain, 
or people who are simply unable to cope with the everyday challenges and seeking 
places for reflection in a non-restorative environment. These people might be the 
beneficiaries of a properly designed restorative environment. 

As Kellert (2005) described, the main goal of restorative environmental design is 
to achieve a harmonious relationship between people and nature in the built 
environment. From a design perspective, research-based confirmation of the earlier 
findings should be needed and might shed more light onto the cultural mediation of 
restoration supportive built environment. Thus, the question whether restoration 
supportive environmental details can be universally found in western cultures, or 
even globally, and whether there are similarities between these details, rather than 
differences, could contribute to a common interest among design practitioners, 
namely to prove that everyday design has vital effects on health and well-being 
(Evans, 2003). 
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CHAPTER 4 

Identification, visualization and evaluation of 
restoration supportive built environments 
INTRODUCTION

The aim of this chapter is to initiate an environment construction system to a 
specific psychosocial consideration called restoration, from the analysis of narrative-
based descriptions to an evaluation of a research-based scenario, throughout a 
controlled design process. Restorative environments pertain to the quality of the 
man-made or natural environment which is capable of renewing the individual’s 
attention resources by providing opportunities of non-threatening environmental 
characteristics and relevant environmental cues. The ecological valid restorative cues 
foster individual’s information processes, and therefore, restoration helps the 
individual to cope with stress and mental fatigue. Restoration is also seen as a 
function of psychosocial support (Evans, 2003). Consequently, designing a 
psychosocially supportive built environment, or a restorative environment, is the 
purpose of this chapter.

The main objectives were to identify, visualize, and evaluate the environmental 
components in different design scenarios in terms of its restoration supportiveness. 
The major objectives for this aim were (1) to identify components of a built 
environment that were perceived as restoration supportive, (2) to visualize such an 
environment and finally, (3) to evaluate the restoration supportiveness in the 
proposed design.

STUDY 6: Identification of restorative components in a built 
environment

Method

Participants
One hundred and fifty-seven architects invited from 157 different architecture 

offices whose addresses were obtained from the homepage of Swedish Association 
of Architects. A total of eleven female and eight male architects (12.1 %) responded 
to the survey. Their mean age was 55.4 years. From a randomized sample of 1,500 
addresses acquired from InfoData AB, Sweden, 501 laypersons between the ages of 
18-65 were singled out through a second randomization procedure and targeted for 
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the survey. The response rate was 3.8 %, including ten female and nine male 
laypersons with a mean age of 47.8 years. Finally, sixty-two students were 
conveniently selected within the Program of Psychology at Luleå University of 
Technology, Sweden. This sample consisted of forty-eight females and fourteen 
males and their mean age was 24.1 years. The participants’ responses were analyzed 
by two independent raters who both were familiar with the context under 
investigation.

Data collection instrument 
A questionnaire was developed to gather qualitative information about an 

imagined and/or existing built environment that was thought to be restorative 
(Appendix, Questionnaire 5). In the introduction of the questionnaire, the purpose 
of the study and the concept of restoration were described. Participants were 
instructed to imagine themselves in a situation, wherein the experience of an 
attention resource deficit might occur due to a prolonged concentration period 
under time pressure on a cognitive effort requiring task. Then, they were instructed 
to describe any kind of built environment, where their attention resources could be 
renewed by using narratives. 

Half of the students were given questionnaires with instructions, which directed 
their attention to environmental cues, such as wall, floor, ceiling, window, 
furniture, lighting, nature, and color. While the other half were given instructions 
without any specification on the above mentioned environmental cues in order to 
uncover any effects of directing the students to specific environmental cues. The 
second part of the questionnaire focused on the participant’s socio-demographics, 
such as age, gender, level of education, type of occupation, civil status, number of 
children, location, and type of residence as well as access to own garden. 

Procedure
Mail-back questionnaires were administered to architects and laypersons in the 

first week of October 2004. The participants were given 10 business days for 
submitting their answers. This was thought to be sufficient for an exploratory 
survey, intended to collect first impressions about a restorative environment. On the 
other hand, response rate could not be increased by direct contact or by delivering 
incentives. However, those who answered the questionnaires, contributed to its 
purpose. The set of questionnaires for the students were distributed randomly after 
class between 21 and 24 November, 2004. 

Analysis
To study how a restorative environment is perceived, the Brunswik’s lens model 

(Bell et al., 2001; Brown & Gifford, 2001, Brunswik, 1956) may provide the frame 
of reference for unfolding the implication of place design. The lens in Brunswik’s 
model represents the mental processes that search for relevant cues and consider 
those that experience has demonstrated to be the most important in drawing 
perceptual conclusions. Certain environmental stimuli differ in their ecological 
validity, but individuals may weigh them more or less appropriately (cue utilization)
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because of past experiences, personality, social, and cultural differences (Gifford, 
2002). Distal cues consist of environmental components, which qualities are not 
perceived directly but manifested in measurable characteristics of the setting, while 
proximal cues are the subjectively appraised impressions of the distal. The 
achievement, or the synthesis, is described by how closely cue utilization and 
ecological validity match. The methodological framework is originated in the 
Brunswik’s (1956) lens model, whereas the mental process is concretized into 
written descriptions consisting of distal and proximal cues, which then are 
categorized according to their ecological validity and cue utilization (Figure 19). 
The achievement, or the synthesis, is the visualized restorative environment built 
upon the most frequently mentioned distal and proximal cues. 

The narratives were coded and separated using content analysis into distal cue 
categories and subcategories as well as into proximal cues. The inter-rater reliability 
was calculated in order to validate the raters cue utilization and the ecological 
validity processes. Then, the most commonly mentioned distal and proximal cue 
categories were combined to construct a visualization of a restoration supportive 
environment. 

Figure 19. The methodological model of this study is based on the conceptual framework of 
Brunswik’s lens model (1956). 
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Results and Discussion 

Distal cues 
Distal cues were counted for all the nouns within the narratives, which indicated 

any relationship with an environmental quality. The content of the given narratives 
was categorized into 13 major distal cue categories: ambience (the overall experience 
of the interior), color (the color of the environment), construction elements
(characteristics of floor, wall, ceiling, door, and window), furnishing (mobile or fixed 
furniture), layout (interior and exterior built environmental components such as 
rooms, location, and place arrangement in relation to the interior), lighting (natural 
or artificial lighting), material, plant (plants and their olfactory association), sound
(noise and music experiences), textile (characteristics of textiles), view (characteristics 
of the view from the interior), visual art (characteristics of visual arts), and 
entertainment (including social activities, animals, culinary experiences, protection, 
entertainment, and temperature). The combined frequencies of the identified distal 
cues were construction elements (21.6 %), ambience (11.2 %), entertainment (10.2 %), 
furnishing (10.2 %), lighting (8.7 %) and plant (8.4 %). Less frequently mentioned 
were layout (6.9 %), color (5.2 %), sound (4.9 %), view (4.6 %), textile (3.5 %), material
(3.2 %), and visual art (1.4 %) (Table 12). 

Table 12. The representatives of distal cues (1904) mentioned within the narratives (n=100) in 
ranked order. 

Distal cues1

Main categories Percentage of 
total number 

Number of 
identified

cues
Examples in the order of  frequencies 

Construction
elements

21.6 411 Wall, Ceiling, Window, Floor, and Door  

Ambience 11.2 212 Rounded and Angled 

Entertainment 10.2 195 Drink, Book, Fish, Bird, Food, Billiard, Candy, Table tennis, 
and Aerobic carpet 

Furniture 10.2 195 

Armchair, Footrest, Couch, Bookshelf, Table, Shelf, TV, Hi-
Fi, Mirror, Desk, Rocking chair, Bed, Chair, Hammock, 
Sculpture, Chesterfield, Before war style, No leather, and 
Wool

Lighting 8.7 167 Candle, Indirect, Spotlight, Floor lamp, Reading lamp, and 
Ceiling lamp 

Plant 8.4 161 Flower, Tropical, Exotic, Indoor, Outdoor, Orchid, Onion, 
and Ox-eye daisy 

Layout 6.9 133 Garden, Greenhouse, Bedroom, Japanese bath, Bathroom, 
Bathtub, Sauna, Laundry, Kitchen, and Balcony 

Color 5.2 101 White, Green, Yellow/Orange, Brown, Red, Beige, Blue, 
Gray, Wine red, Earth-like, Gold, and Peach 

Sound 4.9 82 Bird singing 

View 4.6 91 Garden, Water, Forest, Plants, Mountain, Park, City, Sky, 
Moor, and Nature 

Textile 3.5 67 Curtain, Carpet, Pillow, and Cushion 

Material 3.2 62 Wood, Stone, Oak, Fabric, Birch, Light, Soft, Glass, Plastic, 
Marble, Cherry, and Leather 

Visual art 1.4 27 Pictures and Paintings 
1 The inter–rater reliability was calculated on two independent raters’ analysis of the narratives. The reliability 
value, which consisted of the identified matching distal cue in both raters’ notes, showed a reliability value of 0.67.
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The participants who were given hints on environmental cues reported more 
distal cues than those who were not given such cues (21.2/participant and 
14.3/participant, respectively). They also reported significantly more cues for 
lighting (F(1,81)=6.3, p<.05), furnishing (F(1,77)=7.8, p<.05), and construction 
elements (F(1,90)=4.9, p<.05). This showed that by specifying environmental 
components in the instructions, the participants tended to focus on the specific 
rather than the general cues which was fundamental for the second part of this 
study; namely, the visualization procedure. Moreover, significant differences were 
found between students and laypersons for plants (F(1,74)=3.9, p<.05), and between 
students and architects for material (F(1,34)=6.0, p<.05). For students, the natural 
qualities of the environment seemed to be more important than for laypersons, who 
in turn fell short on giving material details compared to architects, whose profession 
requires the knowledge of different materials. No significant differences were found 
for age, civil status, access to own garden, level of education, location of residence, 
and number of children, which suggest that the participants’ answers were not 
influenced by these socio-demographic variables, at least, not within this given 
cultural setting. On the other hand, a universal approach in the perception of 
restorative environments might be represented in this survey. 

Proximal cues 
Remembering that proximal cues are the subjectively appraised impressions of 

the distal, the content analysis accounted for cues in every adjective referring to 
distal cues. Within the 13 major distal cue categories, it was possible to discern sub 
and sub-sub (22 and 49, respectively) distal cue categories as well as their 
corresponding proximal cues (Table 13). In this study, the proximal cues are the 
representations of the built environment and there is a need for representing natural 
elements, too (e.g. for distal cues - natural lighting, plant and view; for proximal 
cues – bright, living, flowery). In relation to the ART, these natural elements may 
contribute to the experience of the being away and fascination factors by 
introducing aesthetically pleasing stimuli, which are not necessarily presented in 
these particular forms in an indoor environment. 

Limitations
One of the limitations of this study is the low response rate, which might be due 

to the insufficient time provided for returning the questionnaires as well as the lack 
of reminder letters. Even though, the questionnaire deadline indicated 10 business 
days for returning, some late coming answers were still accepted. Although the low 
response rate was unanticipated, sufficient amount of data for the categorization 
processes were obtained.  

In the questionnaire, the participants who did not get environmental cues tended 
to be more general in their narratives. Therefore, the amount of ambience-related 
cues increased, which resulted in a more general perception of the restoration 
supportive built environment, instead of the detailed one, needed for the 
visualization part. By raising the actual moderate level of inter-rater reliability with 
the raters’ practice for distal and proximal cues, a more confident measure of 
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restoration supportive built environments could be achieved.

Table 13. The most common representatives of proximal cues mentioned in the narratives 
(n=100) and its examples in ranked order. 

Distal cue categories Proximal cues1

Main Sub Sub-sub Examples in the order of frequencies 
Form User-friendly, Nice, Softness, Not sharp, and Not symmetric, 

Form 
Style Clean, Stylish, Classical, Simple, Modern, Old, Fresh, Cultured, Not sterile, Decorated, 

Symbol, and Decorated 

Space Spaciousness Open, Airy, and Large 
Air Air quality Fresh 

Ambience

Related Related Calm, Harmonic, Cozy, Safe, and Warm 

Color Color Color Bright, Warm, Calm, Soft, Many, Natural, Moderate, Dark, Weak, Nice, and Non 
patterned 

Color White, Light, and Matt 
Height High and Not high 
Material Glazed, Wood, Pine, Oak, and Opening 

Ceiling 

Style Simple 
Material Wood and Oak 
Color White 
Size Large and Carved 

Door 

Style Open and Massive 
Style Old looking, Beautiful, and Moderate 
Color Dark, Light, and Earth-like 

Material Wood, Oak, Stone, Pine, Hard, Soft, and No plastic 
Floor 

Pattern Patterned 

Color Light, White, Yellow/Orange, Warm, Red, Beige, Calm, Green, Cream, Terracotta, 
Single, Brown, Weak, Decorated, and Not green 

Form Glass and Simple 
Material Wood 

Wall

Pattern Wallpaper 
Arrangement Many 

Color Cream and Gray 
Size Large, High, Small, Normal, Panorama, and Low 

Construction 
elements 

Window 

Style Old-looking, Oval, and Beautiful 
Arrangement Economic 

Color
Light, White, Calm, Red, Dark, Warm, Cream, Beige, Gray, Natural, Yellow, and 
Earth-like 

Material Soft, Wood, Fabric, Leather, and Natural 
Furniture Furniture 

Style
Economic, Comfortable, Simple, Soft, Beautiful, Rounded, Stylish, Old, New, Sensual, 
and Cozy 

Arrangement Garden, 4-8 angled, Near nature, Pleasant, and Near water Place
Style Open and White 

Arrangement Nature and Historical 
Layout 

Site
Meaning Old-looking 

Artificial
Strong, Dim, Moderate, Many, Weak, Mild, Soft, Warm, Cozy, Pleasant, Mixed, 
Harmonic, Discrete, and Reddish Lighting Lighting 

Natural Bright, Natural, Many, Darkness, and Dim 
Material Material Material Natural, Dark, and Sensual 

Type Living 
Amount Many 

Size Big 
Green Color
Colorful 

Plant Plant 

Odor Flowers 
Music Calm, Instrumental, Moderate, Classic, Soft, Favorite, Subdued, and Pleasant Sound Sound 
Noise Quiet 

Textile Textile Accessory Many, Warm, Beautiful, Soft, Thick, Long, Symbol, Nice, Light beige, Nice, Green, 
Big, Fuzzy, and Natural 

Site View Flowery and Wilderness View 
Place View Beautiful place and Nice 

Visual art Visual art Visual art Beautiful, Large size, Medium size, Inspiring, Many, Abstract, Artistic, and Flowery 
Entertainment Others Temperature Warm 

1 The inter–rater reliability was calculated on two independent raters’ analysis of the narratives. The reliability value, 
which consisted of the identified matching proximal cue in both raters’ notes, showed a reliability value of 0.64. 
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STUDY 7: Visualization of restorative components in a built 
environment

Achievement
The second objective of this chapter was to construct a visualization of a 

restoration supportive environment based on the combined distal and proximal 
cues. The gestalt effect of such a sum of all cues should be taken into account by an 
observer, when the achievement is being appraised. Hence, it represents the 
synthesis of the most commonly perceived restoration supportive environmental 
proximal and distal cue combinations as a visualized whole, using hand-made 
sketching and CAD. Based on Milburn & Brown (2003), the adapted analysis-
synthesis design process delivers research results into a visualized restoration 
supportive built environment, through (1) a research phase involving acquisition 
and assessment of knowledge on restorative environments, (2) a design phase 
containing the restorative characteristics broken down into distal and proximal cues 
and from which, (3) an application phase selects the appropriate components of the 
cues for the design of a restoration supportive built environment, and finally, (4) a 
synthesis phase where the design components are put together into a coherent 
whole and visualized. The visualization part involved the third and fourth steps in 
the design process. Therefore, in the application phase using the appropriate distal 
and proximal cues in the steps of design is seen as an analytic activity. Hence, a 
segmentation technique can describe how proximal and distal cues are turned into a 
visualized built environment through synthesis (Table 14). The applied 
segmentation technique is based on Bilda & Demirkan (2003) who took into 
consideration the earlier version of a segmentation technique developed by Suwa, 
Purcell, & Gero (1998). They used a verbal protocol analysis on differentiation of 
designers’ activity and Goldschmidt’s (1998) description of a segment, which 
describes the “design move” as an act of reasoning the changes in the design activity 
due to different physical or psychological intentions. 

To some extent, there might be design differences depending on actual size, 
scale, and applied geometry principles from designer to designer, but the gathered 
environmental distal and proximal components must appear in the order presented 
in Table 14. It is important to note, that the information gathered through the 
conceptual framework is reliable as long as objectivity in the narratives are apposite. 
The use of CAD software provided the possibility to record and to digitalize the 
scenario, and thus, each design detail can be reproduced and revisited from different 
perspectives if needed. 

Limitations
By raising the actual moderate level of the inter-rater reliability with the raters’ 

practice for distal and proximal cues, a more confident measure of restoration 
supportive built environments could be achieved. This may affect the resulting 
scenario, which in this study was made by one designer, whose cultural and habitual 
experiences as well as cognitive capabilities and creativity might have influenced the 
appraised synthesis process. 
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Table 14. Segmentation activities adapted to design restorative built environment (after Bilda & 
Demirkan, 2003). 

Segmentation Restorative environment Visual representation 
A. Define/Create a space 
component or an area 

1. Mentioning the space 
only, or draw the space 
component or area. 

Spacious, open space, 
rectangular.

Drawing spatial 
elements (doors and 
windows). 

2. Put things/objects into 
the space component. 

Drawing furniture 
(table, couch, 
bookshelf, fireplace.). 

B. Revisit the space 
component for details 

1. Adding space elements, 
furniture/accessories and 
equipment. 

Specific window and 
sliding doors, palms 
and potted plants, 
reading chair, floor 
lamp, Hi-Fi on 
bookshelf.

2. Associate local relations 
among objects/things. 

Rotation of direction. 
Relocate of the 
couch, the reading 
chair, floor lamp, and 
placing a corner 
aquarium.
Replacing a palm to a 
smaller one. 
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Table 14. Segmentation activities adapted to design restorative built environment (Cont.). 
Segmentation Restorative environment Visual representation 

C. Redefine the space 
component 

1. Transformation of a space 
component.

Deciding on the 
interior heights, and 
adding carpets, 
curtains and terrace.

D. Definition of spatial 
relations 

1. Associating global 
relations.

Private and semi-
private areas are more 
distinct with artificial 
lighting and pictures.

E. Reproduction of design 

1. Copy the design/tracing 
on a new sheet/redraw the 
layout.

Drafting by a CAD.
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Table 14. Segmentation activities adapted to design restorative built environment (Cont.). 
Segmentation Restorative environment Visual representation 

F. Looking at the 3D view 
(digital media) 

1. This action is a segment 
because of a focus shift in 
visualization.

CAD visualization. 

STUDY 8: Evaluation of restorative supportiveness 

Method

Participants
From the same database as in Study 6, two sets were randomized. In the first set, 

out of the 490 targeted, 63 (37 females and 26 males) (13 %) participated. Their 
mean age was 43.7 years. In the second set, 56 (22 males and 27 females) out of a 
total of 495 participated (11 %). Their mean age was 45.1 years. 

Data collection instruments 
Two measurement techniques were used and compared with each other in order 

to validate a perceived restorative potential. In the first set, the perceived 
restorativeness scale (PRS) (Hartig et al., 1997) was applied to reveal the perceived 
restorative potential of the visualized built environment. Ratings from 1 (“Strongly 
disagree”) to 7 (“Strongly agree”) were gathered on 16 statements corresponding to 
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the four factors in ART (Kaplan, 1995); being away, fascination, extent, and
compatibility. Additionally, the participant’s socio-demographics were recorded in 
the same way as in Study 6. 

In the second set (Appendix, Questionnaire 6), a built environment restoration 
support (BERS) scale was developed to measure the perceived restorative potential 
of environmental components from Study 1. The perceived restorative potential 
criterion was defined as follows: “Imagine that you are in a situation when your 
psychological resources are exerted. This can happen, for instance, when you concentrate on a 
task for a prolonged period of time. Then, your interest in completing the task can decline, 
but you know that you ought to finish the task and therefore you feel pressured. Now, take 
a look at the picture provided on the separate sheet. Imagine that you are in that room trying 
to restore yourself after the above mentioned episode. Try to capture your immediate 
impression! Note that there is no right or wrong answers, only your own opinion matters”. 
The questionnaire included four specific statements corresponding to each 
restoration factor1 and one global which was introduced for comparing the 14 
environmental scales to a holistic perception of preference. The participants’ task 
was to state their opinion concerning each presented statement on a graphical 
seven-point rating scale ranging from 1 (“Strongly disagree”) to 7 (“Strongly agree”)
following the statement in question. The presentation order of the statements 
were organized from the far away to the near by from the viewers’ point of view; 
view, ambience, color, ceiling, walls, door and window, curtain, floor, carpet, furniture, 
natural light, artificial light, plant, and visual art.

Procedure
The surveys were conducted parallel to each other. The participants were given 

photographs about the visualized built environment and instructions of how to 
answer the PRS and the BERS questionnaires. 

Results and Analysis 
Overall, the means for the perceived restorative potential measures in both 

settings showed middle range values (Table 15). On the global preference scale, 
the participants rated 3.37 (1=“Strongly disagree” and 7=“Strongly agree”) in 
average, which significantly (r=0.84, p<.01) correlates to the perceived restorative 
potential value within BERS. This suggests that the global preference scale with 
four subscales is a sufficient measure of the overall BERS. 

Originally, the PRS within built indoor environment was tested on two 
different settings (Hartig et al., 1997). A low restoration value was hypothesized to 
be found in a bottom floor of a large concrete parking structure and a high in 
video and billiards game room with background music and increased social 
activity. The presented visualization in Study 7 corresponded to a middle range of 
restorativeness value, although one would expect a higher value on perceived 

1 Being away subscale was, for instance, for ambience defined as: “The ambience in this room gives me the 
feeling of freedom”, for fascination as: “The ambience in this room appeals to me”, for extent as: “The ambience 
in this room gives me the feeling of peacefulness and calmness”, and for compatibility as “The ambience in this 
room reflects my personality”. 
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restorative potential, especially when the presented visualization was made to fulfill 
the requirements of restoration. The reason for this might be found in the difference 
between the pre-conceptualizations of restoration supportive built environments 
and the visualization, and in how closely the PRS and the BERS questionnaires 
measure the participants’ genuine idea of a restorative environment. On the other 
hand, when the final design is compared to the hypothesized low and high value 
(Hartig et al., 1997) of restoration supportive environments, it can be seen that the 
current visualization is closer to a video and billiards game room with background 
music and increased social activity, than to a parking structure. 

Table 15. The means, standard deviations, and perceived restoration potential values of the built 
environment measured by the PRS and BERS questionnaires (scale 1 to 7). 

PRS BERS 
Mean SD Mean SD 

Being away 3.84 1.44 3.60 1.29 

Fascination 3.33 1.46 3.58 1.29 
Extent 4.57 1.32 3.59 1.28 

Compatibility 2.97 1.66 3.12 1.25 
PRP 3.68 1.47 3.47 1.28 

Note: PRP= Perceived Restoration Potential 

In Table 16, the perceived restorative potential values of the specific components 
are reported. The least supportive components were carpet and furniture. The 
visualization of these components might fit the least with the concept of restoration 
supportiveness, therefore replacement of those could probably change the overall 
perceived restorative potential. 

Limitations
The BERS is a new measurement for restoration supportive built environments 

and to address reliability issues, the established PRS questionnaire was applied 
together with BERS. The perceived restorative potential values in both measures 
only tended to show similarities not significances, which led to further questions 
about what restoration really is when it comes to the built environments. While 
PRS is a general questionnaire taking into account more proximal concepts in the 
perceived restorative potential value, the BERS questionnaire is aimed to evaluate 
from the main distal cues. Therefore, the difference of the perceived restorative 
potential values could be explained by the unevaluated cues representing a gestalt-
effect of a visualized environment. 
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Table 16. The perceived restoration potentials and the standard deviations of the built 
environmental details generated from the 4 subscales on the BERS (scale 1=“Strongly disagree” to 

7=“Strongly agree”).
Environmental details PRP SD 
View 3.50 1.57 
Ambience 3.15 1.50 
Color 3.32 1.61 
Ceiling 3.06 1.60 
Wall 3.50 1.69 
Door and Window 4.02 1.61 
Curtain 3.13 1.74 
Floor 4.04 1.68 
Carpet 2.94 1.55 
Furniture 2.98 1.37 
Natural light 4.53 1.57 
Artificial light 3.53 1.66 
Plant 3.35 1.82 
Visual 3.56 1.67 
Mean 3.47 1.62 

Note: PRP= Perceived Restoration Potential 

Overall discussion 
The first objective was to identify components of a built environment that are 

perceived to be restoration supportive. The open-ended questionnaires collected 
narratives about existing, or imagined, restoration supportive environments. 
Participants who were given hints on environmental cues mentioned more 
environmental components in connection to restoration support, while those who 
were not given such hints tended to be more general in their descriptions. The 
evaluation of narratives employed a methodological framework which was 
originated in Brunswik’s (1956) idea of a lens model. While the original lens model 
describes the perception of an object throughout its objective and subjective 
representations, which correspond to distal and proximal cues, the modified model 
works vice versa. This means that the narratives were seen as the persons’ perceptual 
representations of a restorative environment from which the objective and 
subjective cues were retrieved. Concurrently, in theory each cue is subjective until 
it includes measurable dimensions or standardized cue descriptions. For instance, 
when a wall is described as red, it is a proximal cue but when a standardized code is 
attached to it, it becomes distal. This framework was found to be applicable, and 
highly usable for identification of restoration supportive built environmental 
components. Although, there were differences found in the narratives about what a 
restorative environment is, the main idea seemed universal over participants. This 
can be illustrated by the identified individual distal cue categories which when put 
together to a whole, the result is a built environment. The main features of the 
restoration supportive built environment could, therefore, be visualized using a 
segmentation technique, which led to the fulfillment of the second objective. In 
order to conclude the restoration potential of the visualized design scenario, a new 
measurement tool (BERS) was introduced along with an existing one (PRS). The 
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need for introducing an alternative measure of restoration potential from a design 
perspective made it possible to measure each identified distal environmental 
component. Overall, the results indicated that the narrative-based design scenario 
was lacking certain restoration supportive qualities, which might contribute to the 
moderate perceived restoration potential values. About these qualities, the BERS 
scale provided information which can be further modified if needed. The BERS 
results were more valuable than the PRS results and proved to be more consistent 
regarding internal reliability. 

More importantly, this study revealed that architects’, laypersons’, and students’ 
individual pre-conceptualization about their ideal restoration supportive built 
environment might not fully fit the concept of a design scenario, intended to 
represent a universal restoration supportive built environment. However, tendencies 
to mention more similarities than differences about an environment were observed, 
but a universal restoration room could not be confirmed through these studies. 
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CHAPTER 5 

Towards a restorative environmental design 
INTRODUCTION

In this thesis, the previous studies (Study 6, 7, and 8) on restorative 
environments raised several questions about the conceptual and practical 
consideration of restorative supportiveness. While the pre-conceptualization of an 
ideal restoration supportive built environment might not entirely reflect the 
representation of a universal restoration supportive built environment, practitioners 
are still seeking for a guideline to use in achieving a more restorative sound built 
environment. It was observed in Study 6 that the participants tended to mention 
more similarities than differences about their own ideal restorative environment. 
However, validation of this observation would be desirable from an environmental 
design point of view. 

Relating restorative experience to emotional, physiological, and attentional 
descriptors may give further understanding about the quality of a research-based 
restoration supportive built environment. The validated restorative environmental 
cues could offer a guideline for designers for future ideas, in which restoration is in 
the center of attention. Therefore, the general objectives of the follow-up studies 
(Study 9 and 10) were (1) to identify and validate components of a built 
environment that is imagined to be restoration supportive, as well as (2) to design 
and build such an environment, and (3) to evaluate the built environment from 
emotional, physiological, and attentional perspectives.

STUDY 9: Identification and design of a restoration supportive 
environment

In accordance to the first and second objectives, this study aimed to establish a 
research-based design scenario into a real environmental setting. The studies were 
conducted at the Delft University of Technology in the Netherlands.  

Method

Participants
From an agency’s nationwide database in the Netherlands, an equally distributed 

and randomized sample of 550 laypersons was selected. The sample consisted of 
females and males between the ages of 18 and 65 years. Out of the targeted ones, 66 



80

participants, 26 males and 40 females responded to the survey (12 %). This response 
rate was similar to the one acquired for the Swedish sample in Study 6. The 
participants’ mean age was 53.6 years (SD=13.55). 

Data collection instruments  
The questionnaire (Built Environment Restorativeness Scale, BERS) developed 

in Study 6 was used to gather qualitative information about an imagined and/or 
existing built environment that was thought to be restorative (Appendix, 
Questionnaire 5). In the introduction of the questionnaire, the purpose of the study 
and the concept of restoration were described. Participants were instructed to 
imagine themselves in a situation, wherein the experience of an attention resource 
deficit might occur due to a prolonged concentration period under time pressure on 
a cognitive effort requiring task. Then, they were instructed to describe any kind of 
built environment, where their attention resources could be renewed by using 
narratives. The second part of the questionnaire focused on the participant’s socio-
demographics, such as age, gender, level of education, type of occupation, civil 
status, number of children, location, and type of residence as well as access to an 
own garden. 

Procedure
Mail-back questionnaires were sent to the laypersons in the third week of 

November 2005. The participants were given 14 days to submit their answers. This 
was thought to be sufficient for an exploratory survey, intended to collect first 
impressions about a restorative environment. Response rates could not be improved 
by direct contact or by delivering incentives. 

Analysis
The methodological framework is identical to the one used in Study 6 and 

originates from the Brunswik’s (Brown & Gifford, 2001; Brunswik, 1956; Gifford et 
al., 2000) lens model, whereas the mental process is concretized into written 
descriptions consisting of distal and proximal cues. Then, the cues were categorized 
according to their ecological validity and cue utilization (Chapter 1, Figure 2). The 
narratives were coded and separated using a content analysis technique into distal 
cue categories and subcategories, as well as proximal cues. The narratives given in 
the surveys were analyzed by two independent raters who both were familiar with 
the context under investigation. The raters were undergoing a series of inter-rater 
reliability tests using the analysis model, until their reliability value reached a 
minimum value of 0.85. Subsequently, the raters had to reach a consensus about 
their differences in coding, which further increased the inter-rater reliability. Finally, 
in the achievement, the most commonly mentioned distal and proximal cue 
categories were combined into a design proposal by two professionals. 
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Results

Distal cues 
Distal cues were counted for all nouns within the narratives, which indicated any 

relationship with an environmental quality. The content of the given narratives was 
categorized into 13 major distal cue categories: ambience (the overall experience of 
the interior), color (the color of the environment), construction elements (characteristics 
of floor, wall, ceiling, door, and window), furnishing (mobile or fixed furniture), 
layout (interior and exterior built environmental components such as rooms, 
location, and place arrangement in relation to the interior), lighting (natural or 
artificial lighting), material, plant (plants and their olfactory association), sound (noise 
and music experiences), textile (characteristics of textiles), view (characteristics of the 
view from the interior), visual art (characteristics of visual arts), and entertainment
(including social activities, animals, culinary experiences, entertainment, and 
temperature). The combined frequencies of the identified distal cues were 
entertainment (50.6 %), layout (21.2 %), sound (8.2 %), furnishing (7.4 %), view (3.9 %), 
and plant (2.4 %). Less frequently mentioned were construction (2.1 %), visual art (1.4 
%), and lighting (1.0 %). The least frequent were ambience (0.9 %) and textile (0.9 %). 
Two categories were found without frequencies, such as color and material (Table 
17).

Proximal cues 
The proximal cues are the subjectively appraised impressions of the distal ones, 

therefore the content analysis accounted for cues in every adjective, which was 
denoted to a corresponding distal cues. The combined frequencies of the identified 
proximal cues were ambience (29.1 %), entertainment (22.4 %), construction (10.5 %), 
color (9.7 %), lighting (6.8 %), sound (6.4 %), furniture (4.6 %), and plant (4.2 %). Less 
frequently mentioned were view (2.5 %), textile (1.8 %), and layout (1.6 %), while the 
least frequent were material (0.4 %). The visual art category was found without any 
frequencies (Table 17). The process, further, showed that within the 13 major distal 
cue categories, it was possible to discern sub and sub-sub (24 and 54, respectively) 
distal cue categories as well as its corresponding proximal cues. 
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Table 17. The representatives of distal and proximal cues (807) mentioned within the narratives 
(n=66).

Distal cues Proximal cues 
Main categories Number of 

identified cues 
Percentage of 
total number 

Number of 
identified cues 

Percentage of 
total number 

Examples for the most frequent 
cue combinations 

Ambience 5 0.9 69 29.1 Calm details, spacious, clean, 
and open  

Color 0 0.0 23 9.7 Bright and white 

Construction 12 2.1 25 10.5 

Ceiling: 2.5-3.0 meter high 
not too detailed white 
Door: covered and closed 
Floor: bright, smooth, thick 
Wall: single colored, bright 
Windows: many and large 

Furniture 42 7.4 11 4.6 

Comfortable, large, dark, 
low chairs, couches and lazy 
chair with plush or wood, 
no glass 

Layout 121 21.2 4 1.6 

Near forest, beach, or 
nature, with dunes in a open 
calm place with green 
garden and lawn 

Lighting 6 1.0 16 6.8 
Soft, dimmed color lights 
with a lot of daylight and 
candle

Material 0 0.0 1 0.4 Wooden 

Plant 14 2.4 10 4.2 Lots of green plants and 
flowers

Sound 47 8.2 15 6.4 
Background, calm, low 
volume ambient music. No 
noise, maybe birds 

Textile 5 0.9 3 1.8 Persian carpet, dark and 
thick, single color 

View 22 3.9 6 2.5 A nice open garden with 
lawn and pond 

Visual art 8 1.4 0 0.0 Wall mounted, large 
monochrome pictures 

Entertainment 289 50.6 53 22.4 Books, bicycle, swimming, 
etc.

Total 571 100.0 236 100.0  

Achievement
Based on an adapted model of Milburn and Brown’s (2003) analysis-synthesis design 
process, the two design professionals transferred the research results into a life sized 
visualization of a restoration supportive built environment. The detailed design 
process was presented in Study 7. The examples of the most frequent distal and 
proximal cues are reported in Table 17, and through the synthesis phase, the 
researched design components were put together into a coherent whole (Figure 20 
and 21).
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Figure 20. The final 2D plan proposal for the restorative environment (Size: 4.20 x 3.60 x 
2.40 m). 

Figure 21. View of the research-based restoration supportive environment. 

Limitations
One of the limitations of this study is the low response rate, which might be due 

to the insufficient time provided for returning the questionnaires as well as the lack 
of reminder letters. Even though, the questionnaire deadline indicated 14 days for 
returning, some late coming answers were still accepted. However, the low 
response rate was anticipated and it was identically to the one in Study 6 (Fischl & 
Gärling, 2006). However, in this case, the low response rate resulted into an 
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inadequate number of cues for color, material, textile, and visual art. Lack of attention 
given to these general descriptor cues might orient the design scenario into a less 
harmonized synthesis. From Table 17, it seems that the entertainment aspect has a 
significant role to play in the restoration potential. As Herzog, Chen, & Primeau 
(2002) pointed out, entertainment is closely related to the fascination factor, but 
missing the reflection quality of soft fascination experience. Therefore entertainment 
as a mode for hard fascination consists of a high level of fascination. This 
compensates attention restoration, but cannot be as quality-oriented as soft 
fascination which has the ability to facilitate reflection and recovery from 
diminished attention. Herzog et al. (2002) also addressed the question why the 
general public would prefer entertainment/hard fascination over nature-related 
activities/soft fascination. In their hypothesis, participants preferring entertainment 
are unaware of the deeper restorative potential in nature-related activities, which 
shows the lack of knowledge about attention restoration theory. Consequently, 
participants will choose entertainment over nature-related activities. 

The design process employed the research-based combined distal and proximal 
environmental cues. Consensus between the two designers was essential for the 
visualization of the restorative environment. Although agreements were made, 
certain physical environmental factors hindered the idealistic establishment of the 
restorative environment. For example, in the given area (ca 15 m2), on the second 
floor of the building at the Delft University of Technology (TU Delft), neither the 
ceiling installation nor the floor could be modified. Furthermore, neither painting of 
walls nor replacements of interior ceiling mounted lights were possible to carry out. 
Therefore the designers had to accommodate to these restrictions with their best 
design intentions. As a design limitation, the designers have to admit their 
differences with respect to cultural and habitual experiences as well as cognitive 
capabilities and creativity. 

Discussion and Conclusion 
Through the application of the analysis model the two raters reached high inter-

rater reliability concerning the coding of the narratives. The ranking of distal and 
proximal cue categories provided an overview about the collected data and it 
showed from the narratives that entertainment played a major part in coping after a 
stressful period of time. However, entertainment cues can not be attributed directly to 
architectural design, yet indirectly affects the quality of the perceived environment. 
Entertainment is seen as a hard fascination which lacks the reflection and attention 
recovery characteristics. Thus, the designers did not emphasized entertainment in 
the final proposal, instead more importance was given to the opportunity to imagine 
that entertainment could be part of the setting. In the collected narratives, those 
categories which have direct relation to architectural design, for instance construction,
furniture, material, color, and view were not prioritized in the ideal restorative 
environment. In order to overcome the shortage of cue variations, the designers had 
to find the most appropriate products for the interior. This finding indicated that the 
participants did not find restoration merely in the quality of the built environment, 
but that they required entertainment as a significant intrinsic quality.
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STUDY 10: Evaluation of a restoration supportive environment 
The aim of this study was to assess the research-based design scenario presented 

in Study 9 in comparison to a cubicle type of environment in terms of their 
physiological, emotional, and restorative values. It was assumed that these two 
environments would be dissimilar in terms of the participants’ aesthetical 
perception. It was hypothesized that the restorative environment, in comparison to 
the cubicle, would help (1) to decrease the participants’ heart rate and blood 
pressure more, and (2) to increase pleasure and decrease arousal level more. Then, it 
was assumed that novelty and satisfaction ratings would be negatively correlated to 
boredom in both environmental conditions, and as a consequence, the length of an 
optimal stay in an environment with restoration purpose could be revealed by the 
intersection of satisfaction and boredom. Finally, the third hypothesis was to test the 
restorative values of the environmental components for indication of performance 
differences within the participant groups. 

Method

Locations 
The study was conducted at the Studio Home in a lab facility at the department 

of Industrial Design, TU Delft. The facility was divided into three major rooms 
(Figure 22).

Figure 22. Arrangement of the three units in the Studio Home lab facility. 

Each was completely sheltered from daylight, in order to minimize the plausible 
bias in the environmental perception due to the daily light-cycle. The first room, 
the cubicle (1.80 x 2.00 x 2.40 m), consisted of white painted walls and ceiling, 
with dark blue floor sized carpet without windows. It was equipped with an office 
desk, a chair, a locker, and a PC with mouse, loudspeakers and a display. The 
second room, the hall (2.70 x 3.60 x 2.40 m) included a table with chairs for six 
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people, shelves, and a cupboard with a garbage bin beside it. This area was used for 
welcoming participants and for waiting purposes. The restorative environment 
could only be accessed from the hall. This room was presented in Study 9, and in 
addition to that, a flat screen and a wireless mouse on the table were used to 
administer the computer-based questionnaires. 

Participants
Students (n=81) between the ages of 18 and 35 participated in the study. Their 

mean age was 21.26 years (SD=2.07). All of them were undergraduate students at 
the TU Delft, the Netherlands. Participants with cardiovascular disorders were 
excluded, and those who participated were not allowed to smoke nor drink 
caffeinated and alcoholic beverages prior to the study. They were also told to eat 
only a light meal before the test. All participants were paid for their participation 
and had to give a written consent. The ethical committee of TU Delft had 
approved the study. The participants were divided into three experimental groups. 
The three groups consisted of 26 (14 female and 12 male), 28 (12 female and 16 
male), and 27 (14 female and 13 male) participants. 

Data collection instruments 

Physiological measures 
Systolic and diastolic blood pressures as well as heart rate (pulse) were measured 

using an OMRON M7 blood pressure monitor. The measurements were taken 
from the upper left arm using a standard cuff and the obtained data were stored in 
the memory of the device. 

State-Trait Anxiety Inventory
The State-Trait Anxiety Inventory (STAI) is a widely used instrument for 

measuring anxiety in adults (Spielberger, 1972). The STAI A-State instrument 
measures the participants’ state anxiety (A-State) at a particular moment in time, 
through 20 statements wherein participants report their feelings on a four-point 
Likert-scale by checking onto the adequate answer (“Not at all”, “Somewhat”,
“Moderately so”, “Very much so”). State anxiety (A-State) is viewed as a transitory 
emotional state that differs in intensity over time and is characterized by subjectively 
and consciously perceived feelings of tension, apprehension, and activation of the 
autonomic nervous system. The level of A-State anxiety intensity is low in a non-
stressful situation, or when a situation is not perceived as threatening. When the 
participant perceives a situation as threatening, the level of anxiety increases, even if 
it is not due to an objective danger. The questionnaire was administered by means 
of a PC display and a mouse. 
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Dual task
The dual task, or the concurrent task, performance was used to induce stress 

onto the participant by simultaneously administering a memory search test and an 
unstable tracking test, first introduced by the Advisory Group for Aerospace 
Research and Development (AGARD, 1989). The goal of the combined tasks was 
to keep the participant’s attention on a high level for 15 minutes resulting in 
attention deficit. The memory search test consisted of four random digits (1-9) 
above the fixation point (1.2 degrees above the middle of the screen), which had to 
be memorized. A single digit was shown on the screen, and the participant had to 
respond with either “yes” or “no” to indicate whether or not the digit was in the set 
to be memorized. Concurrently, tracking performance was assessed with the 
horizontal compensatory tracking test in a deadline situation (Figure 23).  

Figure 23. A screen shot of the dual task performance.

The goal was to keep the target cursor between the two edge-markers in the 
tracking task. A cursor bar (40 mm x 5 mm) was shown in the middle of the screen 
in between two vertical bars (30 mm x 5 mm). The target area was marked by two 
edge-markers (distance = 140 mm). After hitting either one of the edge-markers a 
loud tone (60 dB) was presented. The level of instability of the cursor bar was set to 
=2.3, with the mouse sensitivity/gain set to 1. The participants were given a 

deadline situation, by instructing them to complete 500 correct trials in the memory 
search task within 15 minutes. The participants believed that every correct trial was 
rewarded and the incorrect ones were given a penalty. A box indicated in real-time 
whether the participant was behind or ahead of schedule.

Self Assessment Manikin (SAM)  
The SAM is a non-verbal pictorial assessment technique that directly measures 

the pleasure, arousal, and dominance associated with a person’s affective reaction to 
a wide variety of stimuli (Bradley & Lang, 1994). In this study, SAM was presented 
to assess two components, namely pleasure and arousal. The participants were asked 
to mark two sets of five manikins which indicated most closely their actual 
emotional state. A computerized version of the SAM was constructed and the 
participants responded by either pointing on, or between, the manikins (Figure 24 
and 25). This yielded ratings between 1 and 9 for each dimension. The lower the 
rating was the least pleasure or arousal was perceived, while high rating indicated 
the opposite. 
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Figure 24. The representation of pleasure in SAM computer-based questionnaire. 

Figure 25. The representation of arousal in SAM computer-based questionnaire. 

Novelty, Satisfaction, and Boredom  
Novelty, satisfaction, and boredom aspects were evaluated using individual visual 

scales, each ranging from 0=“Not at all” to 100=“Completely”. The participants had 
to give ratings on the level of experienced novelty, satisfaction, and boredom within 
the given environmental condition. The novelty aspect referred to environmental 
characteristics, which were valued as new and unexpected. The satisfaction denoted 
perceived environmental quality which helped to renew depleted attention 
resources and resulted in satisfaction with the environment as opposed to boredom, 
which described environmental characteristics that are uninteresting, dull, or 
monotonous.

Semantic Environmental Description  
The Semantic Environmental Description (SED) (Küller, 1972) was based on the 

hypothesis that visual perception of environmental components can be assessed by 
semantic rating scales. The original SED measured 36 adjectives on a graphical 7-
point scale from low to high level of correspondence, and was used in interpreting 
the meaningfulness of a built environment. By means of a factor analysis the 36 
adjectives were combined into a system of eight semantic environmental descriptors 
(pleasantness, complexity, unity, enclosedness, potency, social status, affection, and 
originality). In this study, the visual scaling ranged from 0=“Strongly disagree” to 
100=“Strongly agree” as opposed to the original. 
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The Built Environment Restoration Support (BERS) scale 
The BERS was developed to measure the perceived restoration potential of 

environmental components (Appendix, Questionnaire 6). The perceived 
restoration potential criterion included four specific statements corresponding to 
each restoration factor1 (being away, fascination, extent, and compatibility) and to 
one global which was introduced for comparing the 14 environmental scales to a 
holistic perception of preference. The participants’ task was to state their opinion 
concerning each presented statement on a visual scale ranging from 0=“Strongly
disagree” to 100=“Strongly agree”. The presentation order of the statements were 
organized from the far away to the nearby from the participant’s point of view. 
The list of scales was presented in the following order: view, ambience, color, ceiling,
walls, door and window, curtain, floor, carpet, furniture, natural light, artificial light, plant,
and visual art.

Procedure
An ethical approval was obtained from the ethical committee of TU Delft before 

the study was conducted in the middle of March, 2006. Three participant groups 
and two environmental conditions were included in the study. The detailed study 
procedure is presented in Table 18. The timing of the experiments was planned to 
fit in an hour interval, therefore participants could fall in line from 9 a.m. to 5 p.m. 
each working day in three weeks. 

Table 18. The detailed study procedure. 
Cubicle Restorative room Partici-

pants Event 1 Task Event 2 
Move

Event 3 Rest Event 4 

Group 1 STAI, HR+BP, 
SAM

DT HR+BP,
SAM,

walking to HR+BP,
SAM,

NSB
HR+BP,

SAM, SED, 
BERS

Cubicle

Group 2 STAI, HR+BP, 
SAM

DT
HR+BP,

SAM
walking 
around HR+BP,

SAM,
NSB

HR+BP,
SAM, SED, 

BERS
5 15 2 1 1 15 15 Time

(min.) Total 20 22 23 24 39 54 
Restorative room 

Group 3 STAI, HR+BP, 
SAM

 walking to HR+BP,
SAM,

NSB
HR+BP,

SAM, SED, 
BERS

5   1 1 15 15 Time
(min.) Total   6 7 22 37 

Note: STAI=State-Trait Anxiety Inventory, HR=Heart rate, BP=Blood pressure, SAM=Self-
Assessment Manikin, DT=Dual task, NSB=Novelty/Satisfaction/Boredom measurements in each 
5 minutes, SED=Semantic Environmental Description, BERS=Built Environment Restoration 

Support

1 Being away subscale was, for instance, for ambience defined as: “The ambience in this room gives me the 
feeling of freedom”, for fascination as: “The ambience in this room appeals to me”, for extent as: “The ambience 
in this room gives me the feeling of peacefulness and calmness”, and for compatibility as “The ambience in this 
room reflects my personality”. 
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Upon arrival to the cubicle, each participant was given a briefing about the 
purpose of the study. It was emphasized that the participant should not use any 
entertainment device during the whole procedure or stand up unless the instructor 
said so. The participants were asked to contribute to the task with their full 
attention and performance ability as well as to answer the questions in accordance 
with their true experiences. Then, the instructor placed the blood pressure cuff onto 
the participant’s left upper arm, where it was kept during the entire procedure. 
After the introduction and preparations, the computer-based procedure begun. The 
experimental design for the first two groups was similar, except that Group 1, after 
the 22nd minute, walked to the restorative room to continue the experiment, while 
Group 2 stayed in the cubicle and instead of relocating, had a comparable walk 
inside of the cubicle.

When the participant arrived to the restorative room information was shortly 
given about the outdoor scene which could be seen behind the door and window 
structure. The light source nearby this scenery illustrated the actual daylight. 
Furthermore, participants were reminded not to stand up and to keep on answering 
the questions appearing on the flat screen in front of them. 

The third Group, after the first set of measurements, walked to the restorative 
environment to complete the procedure. The first set of measurements was 
transposed to Event 2, in order to establish a similar measurement pattern to the two 
previous groups. 

Results and Analysis 

Physiological reaction 

Group 1 and 2: Restorative room vs. Cubicle 
At the beginning, the values of the systolic blood pressure for both groups were 

higher than at the end of the experiment (Figure 26). Consequently, Group 1 had a 
total difference of 3.84 Hgmm and the second group 5.18 Hgmm. This result 
showed that the systolic blood pressure decreased more in the cubicle than in the 
restorative environment. The distinct systolic blood pressure difference between the 
two groups was not attributed to any internal experimentation factors but might be 
explained by the individual anxiety variations due to the between group design. At 
Event 1, the systolic blood pressure was on an average level for both groups 
(M=120.12 Hgmm and 122.83 Hgmm, respectively), but after the dual task at 
Event 2, it increased for Group 1 by 2.71 Hgmm and for Group 2 by 1.68 Hgmm. 
More distinct elevations were recorded after the participants had to physically move 
in the environment at Event 3 (5.04 and 4.85 Hgmm, respectively), while in the 
resting period (Event 4) the systolic blood pressure decreased by 11.59 and 11.71 
Hgmm for both groups. This decrease resulted into an even lower level of blood 
pressure at the end of the experiment, than it was in the beginning.

The mean value of the diastolic blood pressure in Group 1 was elevated during 
the dual task and the move but decreased in the resting period. The overall result 
showed that in the restorative environment, the diastolic blood pressure became 
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slightly higher (0.68 Hgmm) at the end than in the beginning. While for Group 2, 
the diastolic pressure at the end was 2.18 Hgmm lower than at Event 1. 
Furthermore, the physical exertion had less effect on the diastolic blood pressure for 
Group 2 than for Group 1. This was supported by a significant difference finding at 
Event 3 (t(49)=2.183, p<.05), which indicated that the compensatory physical 
exertion for Group 2 was not equivalent to Group 1’s physical exertion during the 
moving task. 

The pulse measurements showed constant decrease for Group 1 during the 
experiment and the final difference became 8.68 beats-per-minute (bpm) lower 
compared to Event 1. From Event 1 to Event 3, the heart rate of Group 2 showed a 
decrease and then an increase of 2.5 bpm. However in total, the heart rate decreased 
by 4.5 bpm in Group 2. The elevation of heart rate at Event 4 in the cubicle 
(Group 2) indicated that the participants were in a situation they wanted to avoid. 
Therefore, this frustrating situation might have increased their pulse.

Figure 26. The physiological measurements over time during the stress task in the different 
environment (Event 1 and 2: Cubicle, Event 3 and 4: Restoration room). 

Group 1 and 3: Stress task vs. No task 
The similarities of measurements (Figure 27) showed that participants without a 

dual task produced similar systolic and diastolic blood pressure patterns as 
participants with stress task. The absolute differences of the physiological 
measurements for Group 3 between Event 2 and 4 were 1.35 Hgmm for systolic 
blood pressure and 0.69 Hgmm for diastolic, and 5.23 bpm for the pulse. The same 
measurements calculated for Group 1 were 6.55 Hgmm for systolic blood pressure, 
6.20 Hgmm for diastolic, and 6.20 bpm for pulse. This indicated, that participants 
with the dual task had approximately one fifth of the systolic and one ninth of the 
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diastolic blood pressure compared with those without the stress task. Moreover, at 
Event 4 there was a significantly (t(50)=-2.022, p<.05) higher pulse found for 
participants in Group 3 (5.65 bpm) compared with participants in Group 1. 

Figure 27. The physiological measurements over time during the stress task in the different 
environment (Event 1 and 2: Cubicle, Event 3 and 4: Restoration room). 

Emotional reaction 

Group 1 and 2: Restoration room vs. Cubicle 
For both groups after the dual task the arousal level increased considerably 

compared with before, and after the resting period it decreased steeply. Higher 
arousal level was seen for Group 1 after the stress task and lower in the restoration 
room compared to Group 2 in the cubicle. The pleasure scores for Group 2 in the 
cubicle decreased after the dual task, stagnated, and then, decreased further in the 
restoration room. These differences were significant between Group 1 and 2 in the 
pleasure assessments at Event 3 (t(52)=-3.864, p<.005) and Event 4 (t=-3.434, df=52, 
p<.005). The results showed that the environmental quality played a significant role 
in the evaluation of emotional reactions (Figure 28). 
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Figure 28. Self-Assessment-Manikin measures on arousal and pleasure. Scores shown here are 
inverted (“1” indicates low rating, “9” indicates high rating; Event 1 and 2: Cubicle, Event 3 and 

4: Restoration room). 

Group 1 and 3: Stress task vs. No task 
Considering that the first set of measurements of Group 3 was transposed to 

Event 2, and then compared to the scores of Group 1 at Event 2, the effect of the 
dual task is conspicuous. The analysis showed significant differences for arousal 
(t(51)=-4.244, p<.001) and pleasure (t(51)=2.009, p<.05) for Event 2 between the two 
groups. Later on the group scores converged by Event 3 and at the end of the 
experiment they showed the lowest scores (Figure 29).
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Figure 29. Self-Assessment-Manikin measures on arousal and pleasure. Scores shown here are 
inverted (“1” indicates low rating, “9” indicates high rating; Event 1 and 2: Cubicle, Event 3 and 

4: Restoration room). 

Novelty, satisfaction and boredom 
During the 15 minutes resting period, four measurements were taken about 

novelty, satisfaction, and boredom in 5 minute intervals (Figure 26).

Group 1 and 2: Restoration room vs. Cubicle 
For both groups, the tendency was that novelty and satisfaction decreased, while 

boredom increased (Figure 30). There were significant differences found in all 
measurements under the four events (p<.001). Comparing novelty in restorative 
room to novelty in the cubicle showed 38.04 % higher scores for the former. The 
same tendency was shown for satisfaction, except that the difference was even more 
pronounced (46.04 %). On the other hand, boredom increased in both cases, and it 
showed a steeper inclination in the restorative room. Regarding the length of stay in 
the restorative room (Group 1), it was observed that the function of boredom 
intersected satisfaction nearby the 15 minute resting period. This might be an 
indication of the sufficient length of a stay for experiencing restoration in the room 
after a 15 minute long stressful period. Analogously to the above mentioned, ratings 
on boredom and satisfaction in the cubicle might have been intersecting 10-15 
minutes before the actual resting period started. 
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Figure 30. The scores of novelty, satisfaction, and boredom on the time domain during a resting 
period of 15 minutes (0=“Not at all”, 100=“Completely”; Event 1 and 2: Cubicle, Event 3 and 4: 

Restoration room). 

Group 1 and 3: Stress task vs. No task 
During the 15 minutes resting period, the scores on novelty and satisfaction 

showed rapid decrease while boredom scores constantly increased (Figure 31). The 
intersecting of the satisfaction and boredom functions suggests that the sufficient 
period of time to stay in a restorative room for satisfaction purpose would be around 
10 minutes for those not doing a stressful task prior to the rest. On the contrary, 
when a stressful task was performed, the sufficient satisfaction time would be around 
15 minutes. Interestingly, the level of satisfaction for both groups tended to be 
within 55-60 on the assessment scale which ranged from 0 (“Not at all”) to 100 
(“Completely”).

Figure 31. The scores of novelty, satisfaction, and boredom on the time domain during a resting 
period of 15 minutes (0=“Not at all”, 100=“Completely”; Event 1 and 2: Cubicle, Event 3 and 4: 

Restoration room). 
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Aesthetical measures 
The SED scores 
The measurements on semantic environmental descriptor factors were taken at 

Event 4 (Figure 32) indicated that the restoration room significantly (p<.001)
differed from the cubicle. Furthermore, there was a significant difference found 
between Group 1 and 3 on the ratings of the potency factor (t(51)=-2.889, p<.05) in 
the restoration room, which describes the powerfulness of an environment in terms 
of masculinity. This somewhat peculiar finding suggests that the stress task made the 
participants perceive the environment as less potent, even though there was gender 
equality in the two groups.

With regard to the environmental conditions, it was shown that the participant’s 
heart rate increased and that their blood pressure decreased more during the resting 
period in the cubicle (Group 1), than in the restorative room (Group 2). Ratings on 
the pleasantness (M=66.90, SD=8.65) and the complexity (M=45.83, SD=13.32) 
factors in the restorative room, showed a negative correlation (r=.488, p<.05) to the 
diastolic blood pressure. The same environmental descriptors (pleasantness and 
complexity) during the resting period in the cubicle showed significant correlations 
with the physiological measures. While pleasantness (M=39.67, SD=13.63) had a 
positive correlation to systolic (r=.574, p<.001) and diastolic (r=.439, p<.05) blood 
pressures, complexity (M=78.84, SD=13.40) correlated negatively to (r=.399, 
p<.05) the systolic blood pressure. 

Figure 32. The semantic environmental description factors: PL=pleasantness, CO=complexity, 
UN=unity, EN=enclosedness, PO=potency, SS=social status, AF=affection, OR=originality 

(0=“Not at all”, 100=“Completely”).
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The perceived restorativeness 
The perceived restorativeness scores concerning the three experimental groups 

are shown in Figure 33. These measurements were taken at Event 4. The results for 
the two different environments are clearly separated from each other, just like in the 
SED assessment. The mean scores on the overall restorative scales and the scores 
calculated from perceived restorativeness of environmental components for Group 
1, showed significant differences in the factors being away (t(25)=3.582, p<.001),
extent (t(25)=7.146, p<.001), and fascination (t(25)=2.875, p<.01). The same 
comparison for Group 2 and 3 showed differences between the overall extent and 
the calculated extent (t(27)=8.123, p<.001; t(26)=5.592, p<.001). The reason for using 
the overall scores was to validate the calculated factor results. The differences 
between the overall and the calculated scores might be attributed to the lack of 
environmental components evaluated or to acquiring the averages of the existing 
measures.

Figure 33. The ratings of perceived overall restoration scales and the calculated restorative scales 
from the ratings on perceived environmental components. Note: OBA=Overall being away scale, 

OEX=Overall extent scale, OFA=Overall fascination scale, OCO=Overall compatibility scale, 
BA=Being away scale, EX=Extent scale, FA=Fascination scale, CO=Compatibility scale 

The PRP values 
The perceived restoration potential (PRP) was calculated as the mean of the four 

restoration supportive factors given on the 14 environmental components (Figure 
34). The BERS questionnaire provided the source for these measures. The first and 
the second group ratings on the environmental components showed clear 
differences, except from the ceiling, since it was identical all over the place. By 
comparing Group 2 and 3 ratings it was shown that there were significant 
differences found between view (t(51)=-2.430, p<.05), carpet (t(51)=2.261, p<.05),
and natural light (t(51)=-2.483, p<.05). These differences might be attributed to the 
lack of stress task in Group 3. If so, then this indicates that after a stressful period, 
the quality of the environment plays a significant role in the perception of 
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restoration supportiveness. Two of these components are inter-related, since the 
quality of the outside view indirectly determines the amount of natural light coming 
into the room. 

Regarding the experimental condition of Group 2/Cubicle, there were 
environmental components scored even though they were not represented in the 
environment (View, Curtain, Natural light, Plants, and Art). Therefore, giving scores 
on these components were considered as an error. The short interviews after with 
each participant stated, that the reason why they gave scores might originate in the 
sensitivity of the mouse interface of the computer-based questionnaire and/or the 
misinterpretation of the statements about these environmental components. 
However, the statements were clearly defined and no View, Curtain, Natural light,
Plants, and Art cues were represented in the cubicle. The participants stated that 
they interpreted the statements as it was aiming to ask them to imagine the 
experimental condition where these missing cues were idyllically represented to 
them.

Figure 34. The level of PRP values in the different group surveys. Note: OV=Overall PRP, 
VI=View, AM=Ambience, CO=Color, CE=Ceiling, WA=Wall, DO=Door and Window, 
CU=Curtain, FL=Floor, CA=Carpet, FU=Furniture, NL=Natural light, AL=Artificial light, 

PL=Plant, AR=Art 

The gender aspect 
Group 1 
Male participants entered the experiment with lower levels of arousal (Event 1), 

than females (t(24)=2.140, p<.05). After the stress task, the systolic blood pressures of 
males were higher than females’ (t(22)=2.271, p<.05). At Event 3, the males’ diastolic 
blood pressure showed lower levels, compared to females (t(21)=-2.974, p<.01). The 
diastolic blood pressure (t(23)=-2.416, p<.05) and the pulse (t(23)=-2.261, p<.05) at 
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Event 4 showed lower levels for males than for females. Moreover, the complexity 
of the restorative room was rated as higher by males (t(23)=2.383, p<.05) than by 
females.

Group 2 
The male systolic blood pressures at Event 1, 2, 3, and 4 were recorded higher, 

compared to the females (t(26)=3.723, p<.001, t(26)=2.434, p<.05, t(26)=2.353, p<.05,
t(26)=3.644, p<.001, respectively). During the resting period at 0 minute, novelty 
was rated as higher by males than females (t(26)=2.104, p<.05). Affection ratings 
were significantly higher (t(26)=-2.346, p<.05) for females and originality lower 
(t(26)=2.586, p<.05) than for males. Furthermore, a tendency of higher ratings on 
environmental details by males was observed in the perceived restoration potential 
of ceiling (t(26)=4.093, p<.001), floor (t(26)=2.313, p<.05), and carpet (t(26)=2.574, 
p<.05) which cumulated into a higher overall fascination (t(26)=2.469, p<.05)
potential compared to females. 

Group 3 
The male systolic blood pressures upon arrival (t(23)=3.478, p<.01) and after 

relocation (t(25)=5.146, p<.001) to the restorative room showed significantly higher 
values compared to females.

The state-trait anxiety scores 
The median value of STAI-A scores was 36 (n=81). Using this as a separation 

value for the independent sample T-tests, group differences were detected between 
people belonging to the group below (A) and above (B) this value. Participants 
belonging to group A might be seen as less tensed or distressed, and as having a 
lower activation level with respect to the autonomic nervous system as opposed to 
those in Group B. 

Group 1 
Participants belonging to Group A (n=11) had higher systolic blood pressure 

(t(23)=-2.339, p<.05) and lower arousal (t(24)=-2.123, p<.05) at Event 1. After the 
stress task, Group A scored higher with respect to pleasure (t(24)=2.155, p<.05) and 
at Event 4 the affection factor was scored as lower (t(24)=3.544, p<.01) than in 
Group B (n=14). 

Group 2 
Participants in Group A (n=11) showed a lower level of arousal throughout the 

experiment from Event 1 to 4 (t(26)=-2.160, p<.05, t(26)=-2.585, p<.05, t(26)=-2.933, 
p<.01, t(26)=-2.503, p<.05, respectively) in comparison with Group B (n=17). After 
the stress task in Event 2, Group A participants scored higher with respect to 
pleasure (t(26)=2.674, p<.05) and at Event 4 higher with respect to potency 
(t(26)=2.707, p<.05) factor ratings than participants in Group A. 
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Group 3 
Participants in Group A (n=11) scored higher with respect to pleasure 

(t(25)=2.763, p<.05) at Event 3 after arrival to the restorative room, than participants 
in Group B (n=16). While participants in Group B felt more aroused (t(25)=-2.140,
p<.05) at Event 4, after the resting period, in comparison to Group A. 

Discussion
This study aimed at evaluating the restorative built environment through the use 

of physiological, emotional, and perceived restoration potential measures. A cubicle 
environment and a restorative environment were closely located to each other. 
Their semantic environmental descriptor factors revealed that these environments 
were perceived as two different entities. This assumption was strengthened by the 
extracted results from the restoration scales which showed two separate mean scores, 
one for the restoration room and one for the cubicle. Therefore, the cubicle could 
function as a control measure for the restorative environment. 

In accordance with the first hypothesis, participants’ blood pressures and heart 
rates would be lower in the restorative environment than in the cubicle. The 
absolute differences/delta values (Event 1 - Event 2) of the systolic blood pressures 
showed that the decrease in heart rate was more pronounced in the cubicle (5.18 
Hgmm) than in the restorative environment. This might be explained by the lack of 
environmental stimulation in the cubicle. However, an indication of the restoration 
effect from depleted attention resources caused by a stress task was observed 
between Group 1 and 3. Thus, Group 3 had the lowest delta value (1.35 Hgmm) in 
the experiment, while the corresponding Group 1 value was 3.84 Hgmm. This 
might be an indication that an individual with depleted attention resources responds 
with stronger reactions to an environmentally pleasing stimuli than an individual 
with much less depleted attention. Therefore, this hypothesis with respect to the 
systolic blood pressure was rejected, because an aesthetically more pleasing 
environment/restorative room would not necessarily help to decrease the systolic 
blood pressure compared to an aesthetically not pleasing environment/cubicle. With 
respect to diastolic blood pressure, the difference between Event 1 and 4 showed a 
tendency to increase in Group 1 (0.68 Hgmm) and 3 (0.61 Hgmm), while Group 2 
(2.18) showed a decrease. This might be due to the inconvenience of the moving 
task, or it can be said that the cubicle helped to reduce diastolic blood pressure. This 
indicated that the hypothesis was rejected. Finally, the pulse measurements 
confirmed the hypothesis, which assumed that the pulse will decrease more in a 
restorative room. The overall pulse differences (Event 1 - Event 4) showed a 
reduction in all groups. However, in the restoration period, participants in Group 2 
inside the cubicle showed a 2.5 bpm increase compared to Group 1 and 3 in the 
restorative room, where the latter produced 0.98 and 1.30 bpm decrease, 
respectively. Overall, this shows that resting in a restorative room assists more than 
in a cubicle to decrease heart rate after a stressful task. 

The pleasure scores indicated that after a stressful task, participants rated their 
level of pleasure significantly higher in the restorative room than in the cubicle. 
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Furthermore, these high ratings did not decrease faster in comparison to participants 
with no task. On the other hand, participants staying in the cubicle left the 
experiment with a lower pleasure level, than they entered with. These findings 
support the hypothesis that the restorative room supported the feelings of pleasure 
more than the cubicle. The arousal scores tended to drop to around the same level 
by the end of the experiment. However, the smaller decrease, seen in the cubicle as 
compared to the restorative room, showed only a tendency which fails to reject the 
hypothesis. 

During the 15 minutes resting period, the effect of the stress task could be shown 
in terms of optimal time spent in the restorative environment for each participant 
group. That is, the novelty and satisfaction ratings were negatively related to 
boredom and that the boredom function intersected with the satisfaction. That 
particular intersection point became the indicator of an optimal staying period as 
well as an optimal satisfaction level in the restorative environment. The two 
experimental groups, which spent time in the restoration room, differed in terms of 
their given tasks. While Group 1’s optimal staying time was around 15 minutes, due 
to the stress task, the optimal staying time of Group 2 was around 10 minutes.

This alternative measure of perceived restorative potential indicated that there 
were environmental components which were perceived as less restorative after a 
stressful task. These components seemed inter-related, since the amount of natural
light coming through the openings (door and windows) that provide view to the 
surroundings is connected to the amount of incoming daylight. Since the 
participants with no task rated these details higher on perceived restoration 
potential, as opposed to those with a stress task, it suggests that even though the 
individual might not immediately perceive the potential for restoration in these 
components, these details might anyway be the key solutions for maintaining 
restoration of depleted attention resources in a built environment. In addition to 
these, carpet was perceived as higher in restoration potential by Group 1 with stress 
task than by Group 2 without such a task. An individual with depleted attentional 
resources might be starting to regenerate its energy from beneath eye level and 
when it is on a boosting stage, he/she would be oriented and further enhanced by 
the daylight-related architectural and natural details.  

The results with respect to gender in the three group measurements showed 
blood pressure, heart rate, and arousal differences. In the beginning of the 
experiment, these differences might be attributed to the research assistant, which 
might have had an impact on the participants, even though his intention was to stay 
neutral and strictly follow the procedure. The experiment in the cubicle 
environment showed differences between the male and female participants, 
particularly for the ceiling, carpet, and floor as well as fascination. Thus, males 
perceived these components as more restorative. However, the fascination score 
might indicate, that males imagined these environmental details as something else 
than they actually were. This might suggest that males tried to escape the situation 
by fantasizing of another environment, which was supported by the informal short 
discussions after the experiment. 
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The state-trait anxiety inventory scores divided the participants in each task 
group into group A and B. Those who belonged to Group A, were characterized 
with less tension, or apprehension, and with lower activation level on the 
autonomic nervous system in the particular situation as opposed to Group B. The 
arousal and pleasure results confirmed the assumption, that Group A participants 
were less worried about the situation and handled the experiment with less tension 
or apprehension. Although, there was only one significant environmental 
perception difference detected (affection), it seemed that there was no impact on the 
perceived restoration potentials. 
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Overall discussion 
The measurements of the systolic and diastolic blood pressures were not a clear 

indication of a restoration experience. It was hypothesized that blood pressures 
would decrease more in a restorative environment, than in a cubicle. Thus, the 
hypothesis was rejected. In contrast, the pulse showed the tendency to remain 
higher in the restorative room than in the cubicle. Therefore, the cubicle is seen as a 
more stressful environment. As a less ambiguous indicator of a restorative 
experience, the emotional measures confirm, that the cubicle was a non-restorative 
environment (high arousal, low pleasantness), while the restorative room was 
experienced actually as restorative (low arousal, high pleasantness).  

Environmental components such as carpet (Persian carpet, dark and thick, single 
color), windows (many and large), and doors (covered and closed) as well as view (a nice 
open garden with lawn and pond) and natural light (a lot of daylight and candle) might be 
the direct architectural features to the restoration process. 

Theoretical and practical implication of the study 
The results of this study contributed in several ways to the theoretical and the 

practical concept of restoration as well as the design of an environment which 
facilitates the restoration process. As a possible description of how restoration of 
attention resources works in a designed environment is presented in Figure 35.

Figure 35. The restoration and instoration of attention resources with practical design 
considerations.

From the individual point of view, the optimal functioning is represented with a 
base-line or an equilibrium level. This equilibrium is maintained through 
homeostasis which regulates the individual’s internal environment to maintain a 
stable, constant condition, by means of multiple dynamic adjustments, controlled by 
inter-related regulation mechanisms. Analogous to this maintaining regulation 
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mechanism with respect to the attention resources, the suspected inter-related 
regulators might be the perception of novelty, satisfaction, and boredom. It is 
assumed in the model, that there are two primary attentional resource conditions, 
namely restoration and instoration. The restoration is described as a process 
regaining energy after a demanding task resulting in attentional deficit, while 
instoration posits “benefits that do not involve correcting a deficit” (p. 381) (Hartig et al. 
(1996a), but in-storing energy for later depletion. The process, how depletion of 
attention resources turn into restoration might be due to the first intervening 
regulator called novelty. Perception of a novel environment might trigger the 
individual’s attentional resources to consider other environmental conditions too. It 
can also be said that novelty inhibits existing negative evaluations and slows down 
the depletion process. Therefore, a different course of actions could be taken by the 
individual, triggered by novelty. After this, the initial restoration phase plays a vital 
role in the whole process. It is characterized by decreasing novelty, high satisfaction, 
and low boredom. The design feature, thought to permit such a process, was 
associated with carpet or even floor. However, the individual cannot just focus of 
these earth-related perceptions during the restoration process, but gradually shifting 
the interest toward the openings, then the view and natural light. When this shift in 
focus is completed the restoration process reaches its near-baseline level. The 
baseline thought to be achieved, when satisfaction and boredom equalizes. If there is 
such a condition as instoration, then it might be characterized with high boredom 
and decreasing satisfaction. Then, the process of attentional resource deficit may 
start again, triggered by a stressful situation or an attention requiring task. Applying 
this theoretical concept to the restoration process, the study showed that 15 minutes 
would be a sufficient time to stay in the environment for recharging the attentional 
resources after a 15 minutes period of stressful task. On the other hand, those who 
entered the restorative room without stress task, 10 minutes were enough to reach 
the optimal level/base-line. This implied that a stress task would be accounted for 5 
minutes of extra time for restoration in the same environment. 
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CHAPTER 6 

Universality and unidimensionality in restorative 
supportiveness?
Universality in design of restorative environment 

The basis for the comparison of the two research-based scenarios, namely the 
Swedish and the Dutch samples were made possible due to the similar investigation 
procedures. Hence, the investigation was built on the concept that narrative 
described design scenarios of an ideal restoration supportive environment can be 
visualized. The framework of the analysis of narratives lies in the Brunswik’s 
(Brown & Gifford, 2001; Brunswik, 1956; Gifford, 2002; Gifford et al., 2000) lens 
model with certain modification. The analysis model was presented in Study 6 in 
this thesis. The mode of comparing two different design scenarios is based on one 
specific part of the analysis model, namely the achievement. The two design 
achievements represent a home like environment in a spacious interior (Figure 36).

By drawing the profile of the similarities of these two design proposals, it is 
possible to detect the universalities. The outdoor surrounding is close to nature, but 
not to full wilderness. Fingerprints of human activities can be seen in the landscape 
as the observer’s perspective is getting nearer to the windows and door. The garden 
should include some leafy trees and a grassy surface enabling flowers to grow. The 
terrace is located just outside in the garden, connected to the room through the 
openings. The natural light has access to the room from this side at noon. The room 
is enclosed from three sides, leaving a large glazed surface to the south. Walls and 
the ceiling are mainly painted white, and the wall-mounted pictures show natural 
landscapes composed either of water with harbor-related scenes or hillsides. The 
floor is covered with a thick and painted carpet, preferably in a single color. The 
furniture in the room includes a couch with a corner seating arrangement and also 
at least a stool opposite to the couch. A coffee table should be located in between 
the couch and the stool, composed of natural material, preferably wood. In front of 
the couch a set of shelves for books, pictures, and entertainment gadgets should be 
placed. The presence of TV is not necessary. The interior plants are big enough but 
should not be dominating to have an impact on the room’s character. Their location 
should be close to the incoming daylight. Using natural material is preferable, but 
for some nuances, plastic and metal surfaces are also accepted. The artificial lights 
have many appearances, usually as a spot light from the ceiling or ambience light 
from the floor. Listening to calm music and/or discussing with friends are common 
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activities often mentioned and favored in this room. Also there is an expectation of 
the room, mainly to facilitate balance and harmony in the daily life and to facilitate 
recharging of the depleted attention resources, and allowing reflection on one’s 
situation.

Figure 36. The Swedish (upper two pictures) and the Dutch (below) restorative rooms. 

The studies on favorite places fall very close to this concept of restorative 
environment. In the work of Korpela et al. (2001), two main categories of favorite 
places were distinguished. The first was identified as parks, forests, lakes, and nature 
dominated places, and the second was a residential setting. On the contrary, when a 
home like environment does not fulfill the expectation of its inhabitants, then they 
seek for compensatory activities. This urge to find compatibility with the home like 
environment might converge into the excessive use of entertainment gadgets or 
leisure time mobility as a mean for hard fascination. 

Unidimensionality in the BERS questionnaire 
The built environment restoration supportive (BERS) questionnaire was tested 

using Rasch analysis to determine how well the measurement items fit to a uniform 
latent trait, which in this case refers to restorative supportiveness. As an alternative 
to Rasch analysis in item grouping, a factorial analysis was performed to determine a 
number of environmental factors that tend to cluster together. 
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Rasch analysis of the BERS questionnaire 
Rasch measurement models are discussed in more detail by Bond & Fox (2001). 

The Rasch model is a probabilistic measurement model currently used in 
psychological assessments. This model provides a basis for transformation of 
categorical data obtained through interactions between participants and the 
questionnaire items onto a unidimensional measure. This is why the Rasch model 
can be applied in experiments in which participants interact with assessment 
questions.

As a first step in applying the Rasch model to the restorative supportiveness 
measure, the item ratings for each of the 53 cases (Group 1 and 3 from Study 10) 
were gathered and coded in a script file. When using the BERS, the participant 
scored the environment on 56 items, which described 14 architectural details in 
terms of being away, extent, fascination, and compatibility1. The participant’s raw item 
scores (0-100) were modified in order to exclude the zero. This made Rasch 
analysis possible (ordinal level), thus the rating scales ranged from 1=“Not at all” to 
100=“Completely”. Then the items were transformed into a single continuum 
estimate of restorative supportiveness using a Rasch computer program (Bond & 
Fox, 2001; Linacre, 2006). The second step in the analysis was to run the coded 
data on Rasch computer software (Linacre, 2006). The FACETS Rasch computer 
program was employed in order to produce a many-faceted Rasch (MFR) 
measurement model of the BERS to describe the linear relationship between the 
BERS items and the participant responses. The basic assertions of the MFR model 
of the BERS were: (1) the more potential an item has to be restoration supportive, 
the more likely it is to be rated higher on the scale and (2) the more perceptive a 
participant is to restoration, the more likely that he or she will rate higher on the 
items as compared to participants who are less perceptive to restoration.  

The third step in testing the BERS questionnaire was to determine how well 
the items fit to the MFR model of the BERS scale, how well the items match the 
expectations for hierarchical ordering of their restoration potential, and how well 
the items differentiate participants into different levels of perception. These 
objectives were specifically applied to an internal scale and the participant response 
validity as well as reliability: 
a. Internal scale validity. Do the BERS items demonstrate acceptable goodness-of-fit 

to the MFR model of the BERS scale? Do the items demonstrate logical 
hierarchical ordering, such that the items that have higher potential to be 
restoration supportive are rated higher, and items that have lower potential to be 
restoration supportive are rated lower?

b. Participant response validity. Do the participants demonstrate acceptable goodness-
of-fit to the MFR model of the BERS scale?  

c. Participant response reliability. Are the item calibrations and perception measures of 
the participants associated with reasonable standard errors? Do the items spread 

1 Being away subscale was, for instance, for ambience defined as: “The ambience in this room gives me the 
feeling of freedom”, for fascination as: “The ambience in this room appeals to me”, for extent as: “The ambience 
in this room gives me the feeling of peacefulness and calmness”, and for compatibility as “The ambience in this 
room reflects my personality”. 
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participants into different levels of perception? Do the participants spread items 
into different levels of restorative supportiveness? 

The fourth step was to analyse the rating scales of the BERS. The goal was to 
produce and define the rating scale that yields the highest quality measures for the 
restorative supportiveness. This was done through the diagnostic procedure of the 
existing rating scale, which suggested the reduction of the number of response 
options by collapsing problematic categories with adjacent, better-functioning 
categories.  

Method

Data analysis 
With the FACETS computer program (Linacre, 2006), the raw item scores were 

used to construct item calibrations and person estimates of restorative 
supportiveness, expressed as linearized log odd units, or logits. The FACETS 
computer program generated item calibrations and person estimates, goodness-of-fit 
statistics including standard error (SE) measures and separation indices/reliability 
indexes for both participants and items. The goal of the goodness-of-fit statistics was 
to develop and evaluate a single unidimensional scale on restorative supportiveness. 
These statistics show how well the items and the participants fit the MFR model of 
the BERS. The criteria for acceptable goodness-of-fit were set as MnSq  1.4 logits 
and z < 2.0 for both infit and outfit measures. Only those with high MnSq and z
values were omitted from the analysis (Fischl & Fisher, 2006). The items that misfit 
is removed through a step-by-step method until the separation index decreases and 
all items fit to the concept. Another goal of the analysis is to develop an optimal 
rating scale for restorative supportiveness. The distances between the points in the 
rating scale need to be hierarchical and therefore the calibration of a lower score 
need to be lower than the calibration of a higher score. The transition between the 
two categories is called step. In case of any step or category disordering, the original 
responses are recoded until the least number of response clusters without category 
or step disordering is achieved. Separation is seen as an index of reliability. The item 
reliability index “indicates the replicability of item placements along the pathway if these 
same items were given to another sample with comparable ability levels” (p. 32) (Bond & 
Fox, 2001). The separation of items indicates the number of distinct levels of 
restorative supportiveness identified among the participants and the items. The 
formula for identifying the number of levels is (4G+1)/3 (Wright & Masters, 2002) 
wherein G is the separation index. Reliability was also evaluated by examining the 
SE values associated with each item calibration and person measure. The SE is an 
estimate of variation in each item calibration and person measure. Lower SE values 
indicated more precise estimates, but there was no recommended SE found in the 
literature, therefore SE  0.30 was set as an acceptable SE.
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Results and Analysis 
Internal scale validity 
Table 19 shows the initial goodness-of-fit statistics for all 56 items.

Table 19. Initial item calibrations with the rating scale 1=“Not at all” to 100=“Completely”.
Infit Outfit 

 Item number Item 
Measure
(logits)

Error
(logits) MnSq Z MnSq Z 

16 Ceiling CO .09 .01 .70 -1.5 .72 -1.3 
15 Ceiling FA .08 .01 .82 -.9 .76 -1.1 
13 Ceiling BA .07 .01 1.01 .1 .96 -.1 

Hard to perceive 
restoration

20 Wall CO .06 .01 1.21 1.1 1.26 1.3 
 24 Door CO .06 .01 .80 -1.1 .78 -1.2 
 14 Ceiling EX .05 .01 .82 -1.0 .83 -.9 
 17 Wall BA .04 .01 .88 -.6 .91 -.4 
 29 Floor BA .04 .01 .74 -1.6 .79 -1.2 
 9 Color BA .04 .01 1.00 .0 1.06 .4 

12 Color CO* .03 .01 1.47 2.4 1.43 2.2 
 32 Floor CO .03 .01 .84 -.8 .86 -.7 

19 Wall FA .03 .01 .98 .0 1.01 .1 
 8 Ambience CO .03 .01 1.07 .4 1.09 .5 
 28 Curtain CO .02 .01 .85 -.8 .89 -.6 
 23 Door FA .02 .01 .97 .0 .97 .0 

4 VIEW CO* .02 .01 1.61 2.9 1.75 3.4 
 21 Door BA .01 .01 .81 -1.1 .83 -.9 
 52 Plant CO .01 .01 1.31 1.6 1.36 1.8 
 56 Art CO .01 .01 1.24 1.3 1.20 1.1 
 25 Curtain BA .01 .01 1.13 .7 1.15 .8 
 45 Artificial light BA .01 .01 1.12 .7 1.11 .6 
 5 Ambience BA .01 .01 .75 -1.4 .74 -1.5 
 36 Carpet CO .01 .01 .78 -1.2 .74 -1.5 
 22 Door EX .01 .01 .67 -2.0 .69 -1.8 
 48 Artificial light CO .01 .01 .63 -2.3 .62 -2.3 
 18 Wall EX .01 .01 1.27 1.4 1.25 1.3 
 40 Furniture CO .01 .01 .89 -.5 .88 -.6 
 33 Carpet BA .01 .01 1.29 1.5 1.26 1.3 
 37 Furniture BA .00 .01 .71 -1.7 .72 -1.5 
 49 Plant BA .00 .01 1.31 1.5 1.31 1.5 
 11 Color FA .00 .01 .92 -.4 .94 -.2 
 44 Natural light CO -.01 .01 .95 -.2 .89 -.5 

53 Art BA -.01 .01 1.09 .5 1.13 .6 
 27 Curtain FA -.01 .01 1.05 .3 1.06 .3 

55 Art FA -.01 .01 1.20 1.0 1.28 1.3 
51 Plant FA* -.01 .01 1.42 2.0 1.42 1.9 

 41 Natural light BA -.02 .01 1.17 .9 1.09 .4 
 47 Artificial light FA -.02 .01 1.23 1.1 1.13 .7 
 31 Floor FA -.02 .01 .96 -.1 .92 -.3 
 26 Curtain EX -.03 .01 .90 -.4 1.01 .0 
 54 Art EX -.03 .01 .80 -1.0 .76 -1.2 
 7 Ambience FA -.03 .01 .77 -1.1 .77 -1.1 
 1 View BA -.03 .01 1.39 1.8 1.35 1.6 
 30 Floor EX -.03 .01 .72 -1.5 .71 -1.5 
 50 Plant EX -.03 .01 .92 -.3 .94 -.2 
 46 Artificial light EX -.03 .01 1.09 .5 1.05 .2 
 35 Carpet FA -.04 .01 1.24 1.1 1.21 1.0 
 10 Color EX -.04 .01 .86 -.6 .91 -.4 
 34 Carpet EX -.05 .01 1.03 .1 1.10 .5 
 38 Furniture EX -.05 .01 .64 -1.9 .67 -1.7 

43 Natural light FA -.05 .01 1.46 1.9 1.24 1.1 
 39 Furniture FA -.05 .01 .71 -1.4 .65 -1.8 
 42 Natural light EX -.05 .01 1.29 1.3 1.09 .4 

2 View EX -.05 .01 1.12 .6 1.06 .3 
3 View FA* -.06 .01 1.51 2.1 1.42 1.7 

Easy to perceive 
Restoration

6 Ambience EX -.06 .01 .74 -1.2 .72 -1.3 
* Item with MnSq > 1.4 and z  2.0, in either infit or outfit, or both. Note: BA=Being away, EX=Extent, 

FA=Fascination, CO=Compatibility 
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Based on the examination of the goodness-of-fit statistics, three items – View + 
Compatibility, Color + Compatibility, and View + Fascination – had either infit or both 
infit and outfit MnSq > 1.4 and z  2.0.

The step-by-step removal of items, summarized in Table 20, resulted in seven 
items which misfit the MFR model of the BERS. These items were removed based 
on the MnSq and z values: View CO, Color CO, View FA, View BA, Plant FA, Plant 
CO, and Plant BA.

Table 20. Step-by step removal of items that misfit. 

Item removed Analysis Items that misfit Separation
Index

None 1 (initial) View CO, Color CO, View FA 4.45 
View CO 2 Color CO, View FA, Natural light FA, Plant FA 4.50 
Color CO 3 View FA, Plant FA, View BA, Natural light FA 4.52 
View FA 4 View BA, Plant FA, Natural light FA 4.49 
View BA 5 Plant FA, Natural light FA 4.53 
Plant FA  6 Plant CO, Plant BA, Natural light FA 4.60 
Plant CO 7 Plant BA, Natural light FA 4.65 
Plant BA 8 Natural light FA, Carpet BA 4.72 

Note: BA=Being away, EX=Extent, FA=Fascination, CO=Compatibility 

In the eighth analysis, the items Natural light FA and Carpet BA had MnSq > 1.4 
and z  2 only in the infit, and when the item Natural light FA was removed from 
the ninth analysis, the separation index decreased. Thus, this item was retained in 
the analysis so the BERS scale can be tested further for goodness-of-fit in the future. 
The remaining 48 items, which had MnSq  1.4 and z < 2.0, were considered to fit 
the MFR model of the BERS scale. The final values for items, after the step-by-step 
removal of these seven items, are presented in Table 21. 

After seven items had been removed, step and category disordering were 
observed in the analysis using the 100-point rating scale. Based on the step-by-step 
analysis, the optimal rating scale was found to be a four-point rating sale. In Table 
22 it is shown that the average quality control measure increased progressively in 
each category, which indicates that there was no category disordering.  
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Table 21. Item calibrations after the step-by-step removal of seven items that did not fit. 
Infit Outfit 

 Item number Item 
Measure
(logits)

Error
(logits) MnSq Z MnSq Z 

16 Ceiling CO .09 .01 .66 -1.8 .69 -1.5 
15 Ceiling FA .09 .01 .81 -.9 .76 -1.1 
13 Ceiling BA .08 .01 .97 -.1 .93 -.2 

Hard to perceive 
restoration

20 Wall CO .07 .01 1.27 1.4 1.30 1.5 
 24 Door CO .06 .01 .89 -.5 .86 -.7 
 14 Ceiling EX .06 .01 .82 -1.0 .84 -.8 
 17 Wall BA .04 .01 .88 -.6 .90 -.4 
 29 Floor BA .04 .01 .79 -1.2 .84 -.9 
 9 Color BA .04 .01 1.06 .3 1.13 .7 
 32 Floor CO .03 .01 .90 -.5 .91 -.4 

19 Wall FA .03 .01 .99 .0 1.00 .0 
 8 Ambience CO .03 .01 1.10 .6 1.14 .7 
 28 Curtain CO .02 .01 .88 -.6 .91 -.4 
 23 Door FA .02 .01 1.13 .7 1.13 .7 
 21 Door BA .02 .01 .94 -.2 .96 -.1 
 56 Art CO .01 .01 1.33 1.7 1.30 1.5 
 25 Curtain BA .01 .01 1.19 1.0 1.20 1.0 
 45 Artificial light BA .01 .01 1.18 1.0 1.17 .9 
 5 Ambience BA .01 .01 .75 -1.4 .73 -1.5 
 36 Carpet CO .01 .01 .82 -1.0 .78 -1.2 
 22 Door EX .01 .01 .77 -1.2 .79 -1.1 
 48 Artificial light CO .01 .01 .66 -2.0 .66 -2.0 
 18 Wall EX .01 .01 1.27 1.4 1.24 1.2 
 40 Furniture CO .01 .01 .88 -.5 .88 -.6 

33 Carpet BA* .00 .01 1.41 2.0 1.37 1.8 
 37 Furniture BA .00 .01 .73 -1.5 .72 -1.5 

11 Color FA .00 .01 .99 .0 1.04 .2 
44 Natural light CO -.01 .01 1.10 .5 1.03 .1 
53 Art BA -.01 .01 1.18 .9 1.20 1.0 
27 Curtain FA -.01 .01 1.12 .6 1.10 .5 
55 Art FA -.02 .01 1.30 1.5 1.39 1.8 

 41 Natural light BA -.02 .01 1.28 1.3 1.18 .9 
 47 Artificial light FA -.02 .01 1.33 1.6 1.22 1.0 
 31 Floor FA -.03 .01 1.00 .0 .97 -.1 
 26 Curtain EX -.03 .01 .97 -.1 1.02 .1 
 54 Art EX -.03 .01 .86 -.6 .82 -.8 

7 Ambience FA -.03 .01 .79 -1.0 .78 -1.1 
30 Floor EX -.03 .01 .75 -1.2 .74 -1.3 
50 Plant EX -.04 .01 1.09 .4 1.13 .6 
46 Artificial light EX -.04 .01 1.17 .8 1.11 .5 
35 Carpet FA -.04 .01 1.32 1.5 1.30 1.3 

 10 Color EX -.04 .01 .89 -.4 .95 -.1 
 34 Carpet EX -.05 .01 1.08 .4 1.14 .7 
 38 Furniture EX -.05 .01 .65 -1.8 .68 -1.6 

43 Natural light FA* -.05 .01 1.63 2.5 1.39 1.7 
 39 Furniture FA -.06 .01 .73 -1.3 .66 -1.7 

42 Natural light EX -.06 .01 1.42 1.8 1.20 .9 
2 View EX -.06 .01 1.29 1.3 1.22 1.0 

Easy to perceive 
restoration

6 Ambience EX -.07 .01 .76 -1.1 .74 -1.2 
*Item with MnSq > 1.4 and z  2.0, in either infit or outfit, or both. Note: BA=Being away, EX=Extent, 

FA=Fascination, CO=Compatibility 
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Table 22. The analysis of the step and category disordering in the four-point rating scale. 

Data Category Counts Quality control 
Step

Calibrations
Original
rating

Score Used Counts (%) Average 
measure 

Expected 
measure 

Outfit
MnSq

Measure SE 

Suggested
response category 

1-25 1 408 16 -1.24 -1.24 1.0   Disagree 
26-50 2 610 23 -.28 -.30 1.0 -1.16 .07 Slightly disagree 
51-75 3 994 38 .54 .57 1.0 -.35 .05 Slightly agree 
76-100 4 585 23 1.41 1.38 1.0 1.51 .05 Agree 

Step calibrations show progressive transitions from one to another, therefore 
there was no step disordering found in the analysis. The probability curves of the 
four-point rating scales are presented in Figure 37. 

-3.0       -2.0       -1.0        0.0        1.0        2.0        3.0 
       ++----------+----------+----------+----------+----------+----------++ 
     1 |                                                                   | 
       |                                                                   | 
       |                                                                   | 
       |111                                                                | 
       |   111                                                          444| 
     P |      111                                                    444   | 
     r |         11                                                44      | 
     o |           11                                            44        | 
     b |             11                                        44          | 
     a |               11                     3333333        44            | 
     b |                 1                3333       3333  44              | 
     i |                  11           333               **3               | 
     l |                  22**2222222*3                44   333            | 
     i |              2222    1    33 2222           44        333         | 
     t |           222         1133       22       44             33       | 
     y |        222            3311         222 444                 3333   | 
       |    2222             33    11         4*22                      333| 
       |2222              333        111   444    222                      | 
       |              3333             4***1         22222                 | 
       |      33333333          4444444     111111        22222222         | 
     0 |******444444444444444444                  1111111111111111*********| 
       ++----------+----------+----------+----------+----------+----------++ 
      -3.0       -2.0       -1.0        0.0        1.0        2.0        3.0 

Figure 37. The probability curves of the four-point rating scale along the z scores.

The final calibration of the items was made, based on the four-point rating scale 
results. This time there was no misfit in the item list (Table 23). The highest 
measure for logits was 2.24 and the lowest -1.64 (M=0, SD=.94). In comparison to 
the previous item list (Table 21), the item ordering changed in some cases, but the 
item calibrations are stable within ± 1 logit, which indicates a 99 % confidence level 
on the sample size of 50 (Linacre, 1994). 
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Table 23. Final item calibrations after the step-by-step removal of seven items that did not fit and 
using a four-point rating scale. 

Infit Outfit 
 Item number Item 

Measure
(logits)

Error
(logits) MnSq Z MnSq z 

16 Ceiling CO 2.24 .22 .80 -.9 .77 -.8 
15 Ceiling FA 2.19 .23 1.10 .5 1.00 .0 
13 Ceiling BA 1.88 .21 1.11 .5 1.09 .4 

Hard to perceive 
restoration

20 Wall CO 1.61 .22 1.35 1.7 1.32 1.4 
 24 Door CO 1.32 .19 .84 -.9 .78 -1.1 
 14 Ceiling EX 1.25 .18 .77 -1.3 .77 -1.2 
 29 Floor BA 1.02 .18 .73 -1.6 .78 -1.2 
 17 Wall BA .96 .18 .93 -.3 1.00 .0 
 9 Color BA .86 .18 .93 -.3 1.00 .0 
 19 Wall FA .67 .19 1.09 .5 1.09 .5 
 32 Floor CO .67 .19 1.11 .6 1.11 .6 
 8 Ambience CO .61 .18 .98 .0 .99 .0 
 28 Curtain CO .61 .18 .86 -.7 .91 -.4 
 23 Door FA .48 .18 1.03 .2 1.01 .0 
 5 Ambience BA .35 .18 .78 -1.2 .78 -1.2 
 22 Door EX .35 .18 .71 -1.7 .74 -1.5 
 21 Door BA .32 .18 .97 -.1 1.05 .3 
 36 Carpet CO .23 .18 .77 -1.3 .74 -1.5 

45 Artificial light BA .23 .18 .96 -.1 .96 -.1 
48 Artificial light CO .23 .18 .73 -1.6 .73 -1.5 
25 Curtain BA .19 .19 1.11 .6 1.09 .5 
40 Furniture CO .19 .20 .90 -.5 .89 -.6 

 56 Art CO .19 .20 1.26 1.4 1.25 1.3 
 18 Wall EX .13 .20 1.20 1.1 1.18 .9 
 33 Carpet BA .06 .21 1.34 1.7 1.36 1.8 
 37 Furniture BA -.03 .18 .84 -.8 .84 -.8 
 11 Color FA -.13 .19 1.06 .3 1.06 .3 
 27 Curtain FA -.30 .20 1.17 .9 1.15 .8 
 44 Natural light CO -.37 .19 1.07 .4 1.03 .2 
 53 Art BA -.41 .21 1.24 1.2 1.28 1.4 
 47 Artificial light FA -.44 .19 1.02 1.1 .96 -.1 
 41 Natural light BA -.48 .21 1.17 .9 1.08 .4 
 55 Art FA -.48 .21 1.18 .9 1.23 1.2 
 26 Curtain EX -.63 .19 .80 -1.0 .80 -1.0 
 31 Floor FA -.66 .21 1.11 .6 1.10 .5 
 50 Plant EX -.74 .21 1.09 .5 1.10 .5 
 30 Floor EX -.78 .20 .91 -.4 .92 -.3 
 54 Art EX -.78 .20 .89 -.5 .93 -.2 
 7 Ambience FA -.82 .20 .81 -.9 .82 -.9 
 46 Artificial light EX -.82 .20 1.00 .0 .96 -.1 
 35 Carpet FA -.90 .23 1.34 1.6 1.31 1.5 
 34 Carpet EX -1.07 .23 1.23 1.1 1.30 1.4 
 38 Furniture EX -1.07 .21 .73 -1.4 .80 -1.0 
 2 View EX -1.15 .21 .86 -.6 .85 .7 
 10 Color EX -1.15 .21 1.00 .0 1.00 .0 

43 Natural light FA -1.20 .24 1.24 1.1 1.06 .3 
39 Furniture FA -1.34 .22 .70 -1.5 .72 -1.4 
42 Natural light EX -1.43 .24 1.16 .7 1.00 .0 

Easy to perceive 
restoration

6 Ambience EX -1.64 .23 .91 -.3 .90 -.3 

Note: BA=Being away, EX=Extent, FA=Fascination, CO=Compatibility 

Participant response validity
The participant response validity showed the highest response measure as 2.16 

logits while the lowest was -1.49 logits (M=.26, SD=.85). There were altogether 
five participants who did not meet both infit and outfit requirements for MnSq 1.4
logits and z < 2.0. This resulted in 9.5 % of participant misfit, which was more than 
the expected of 5 %. The reason for this might be regarded to the small sample size 
and/or the interest in the participation.
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Reliability
Regarding item reliability, the SE associated with item calibrations ranged from 

.18 to .24 logits (M=.20, SD=.02) which is within the expected range. The 
separation index for items (G=4.59) indicated, based on the item strata (Wright & 
Masters, 2002) that the remaining items could be found on at least six different 
levels of perception of restoration. On the other hand, participants’ reliability on the 
SE ranged from .19 to .30 (M=.26, SD=.85) which fits to the expected SE. The 
separation index for participant measures was G=3.79, which indicated, that there 
were at least four levels of perception among the participants on restorative 
supportiveness.

The calibrations of participants, items, and the four-point rating scale of the 
restoration support is presented in Figure 38.

-------------------------------------------------------------------------------------------------------------
|Measr|+Participants|-Items                                                      |-Experiment         | RS  | 
-------------------------------------------------------------------------------------------------------------
+   3 +             +                                                            +                    + (4) + 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
|     | *           | Ceiling CO, Ceiling FA                                     |                    |     | 
|     |             |                                                            |                    |     | 
+   2 +             +                                                            +                    +     + 
|     |             | Ceiling BA                                                 |                    |     | 
|     | *           |                                                            |                    | --- | 
|     |             |                                                            |                    |     | 
|     |             | Wall CO                                                    |                    |     | 
|     | *           |                                                            |                    |     | 
|     | **          |                                                            |                    |     | 
|     | **          | Ceiling EX, Door CO                                        |                    |     | 
|     | **          |                                                            |                    |     | 
|     | *           |                                                            |                    |     | 
+   1 + *           + Floor BA, Wall BA                                          +                    +     + 
|     | ***         | Color BA                                                   |                    |     | 
|     |             |                                                            |                    |     | 
|     | ***         | Floor CO, Wall FA                                          |                    |  3  | 
|     | ***         | Ambience CO, Curtain CO                                    |                    |     | 
|     | ******      | Door FA                                                    |                    |     | 
|     | *           | Ambience BA, Door EX                                       |                    |     | 
|     | **          | Door BA                                                    |                    |     | 
|     | ***         | Artificial light BA, Artificial light CO, Art CO, Carpet CO, Curtain BA, Furniture CO | 
|     | *           | Carpet BA, Wall EX                                         |                    |     | 
*   0 * **          * Furniture BA                                               * Group 1, Group 3   *     * 
|     | *           | Color FA                                                   |                    | --- | 
|     | **          |                                                            |                    |     | 
|     | *           | Curtain FA                                                 |                    |     | 
|     | **          | Artificial light FA, Art BA, Natural light CO              |                    |     | 
|     | **          | Art FA, Natural light BA                                   |                    |     | 
|     | **          | Curtain EX                                                 |                    |     | 
|     | **          | Floor FA, Plant EX                                         |                    |     | 
|     |             | Artificial light EX, Ambience FA, Art EX, Floor EX         |                    |  2  | 
|     |             | Carpet FA                                                  |                    |     | 
+  -1 + **          +                                                            +                    +     + 
|     |             | Carpet EX, Furniture EX                                    |                    |     | 
|     | *           | Color EX, Natural light FA, View EX                        |                    |     | 
|     | *           | Furniture FA                                               |                    |     | 
|     | *           | Natural light EX                                           |                    |     | 
|     | *           |                                                            |                    |     | 
|     |             | Ambience EX                                                |                    |     | 
|     |             |                                                            |                    | --- | 
|     |             |                                                            |                    |     | 
|     |             |                                                            |                    |     | 
+  -2 +             +                                                            +                    + (1) + 
-------------------------------------------------------------------------------------------------------------
|Measr| * = 1       |-Items                                                      |-Experiment         | RS  | 
-------------------------------------------------------------------------------------------------------------

Figure 38. The unidimensional restorative supportiveness scale with each participant and item 
calibration. Note: Measr=Measure in logits, RS=Rating Scale, BA=Being away, EX=Extent, 

FA=Fascination, CO=Compatibility
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The experiment calibration showed that it was more difficult for Group 1 
(MnSq=.03) to assess restorative supportiveness in the built environment compared 
to Group 3 (MnSq=-.03). The results show that Group 1 was responding to 
restorative supportiveness almost as predicted (z <-2.0), while Group 3 responded 
more unexpectedly (z>2) (Linacre, 2002). In spite of this, based on the infit and 
outfit statistics both groups matched the MFR model of the BERS. 

Discussion
The test of the BERS scale demonstrated acceptable goodness-of-fit to the MFR 

model. However, seven items had to be excluded from the procedure in order to 
fulfill the expectation criteria, monitored by MnSq and z score. However, the 
removed seven items, mainly view and plant items, were initially thought to play an 
important role in the perception of restorative supportiveness in the built 
environment. This discrepancy should be tested again with a larger sample size in 
another situation as well. The rating scale of the MFR model of the BERS was 
reviewed and optimized to measure the latent trait, which was assumed to be the 
restorative supportiveness. The identified four-point scale did not show step and 
category disordering and the probabilistic curves of the ratings demonstrated 
stability. In the final analysis, the items with high calibrations, like ceiling, wall, and 
door were the least restoration supportive. Subsequently, item compatibility and 
being away components were also difficult for the participants to perceive as high 
on restorative supportiveness. The items showed internal scale validity and logical 
item hierarchy. This could further be validated with the results gained from Study 9 
regarding the level of perceived restoration potentials.

When the participants were undergoing validity investigation, five were found to 
misfit to the requirements set by the MnSq and z score. Either the participants were 
not keen on the responses or the sample size was too small. Further studies should 
be made for clarifying this. 

The reliability tests indicated that the participants’ perception was possible to 
categorize into four levels of restorative supportiveness. The item reliability test on 
the other hand, showed six clusters of items within the remaining 49 items, on the 
basis of restorative supportiveness. The separation of these items at this point would 
not be possible without further testing. 

Conclusion
The analysis of environmental components in relation to restorative 

supportiveness with the multi-faceted Rasch model gave validity and reliability to 
the measurement technique. The latent trait was identified as a unidimensional 
measure of restorative supportiveness, which separated the participants into four 
levels of perception about the restorative supportiveness. The evaluated 
environmental items were possible to cluster into six levels, but at this point the 
investigation could not clearly identify the cluster borders on the unidimensional 
restoration scale. 
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Factor analysis of the BERS questionnaire
In general, factor analysis is used for identifying fundamental variables, or factors, 

that explain the pattern of correlations within a set of observed variables. It is often 
used in data reduction to identify a small number of factors that explain most of the 
variance observed in a much larger number of apparent variables.  

The same database was used for the factor analysis as for the Rasch analysis. 
Altogether 53 participant ratings on 56 items were investigated. The goal was to 
find those underlying variables or factors that may describe the restorative 
supportiveness in a built environment.

Results
The 56 items represented 14 architectural details in terms of being away, extent,

fascination, and compatibility1. The participant’s item scores on the visual analogue 
scale ranged originally from 0=“Not at all” to 100=“Completely”. The principal 
component analysis was run to determine the number of factors in accordance to 
the eigenvalue criterion (>1.0). In the initial factor solution 13 factors were 
extracted over the given eigenvalue criterion (Table 24). These factors explained 
84.1 % of the total variances (factor 1: 9.2 %, factor 2: 8.2 %, factor 3: 7.8 %, factor 
4: 7.7 %, factor 5: 6.8 %, factor 6: 6.7 %, factor 7: 6.6 %, factor 8: 6.4 %, factor 9: 
6.3 %, factor 10: 5.7 %, factor 11: 5.2 %, factor 12: 5.1 %, factor 13: 2.3 %). An 
iterated factor analysis with varimax rotation was performed with Kaiser 
normalization, in order to investigate the factor structure. The factor structure 
showed that some restoration factors within the environmental details had loadings 
on other principal factors as well. Those restoration factor items which were found 
to be the highest under the same principal factor showed that the particular 
environmental detail can be measured as a combination of the restoration factor 
items in terms of restorative supportiveness or potential. However, the high loading 
of some restoration factor items on other principal factors suggested, that the 
particular restoration factor item measures the characteristics of another 
environmental detail than it was intended to. The inter-item reliability was tested by 
Cronbach’s alpha ( =0.95) and showed high internal consistency which indicated 
good reliability. 

In order to achieve a more organized factor structure within each principal 
factor, throughout a step-by-step procedure, seven items (Being away: Floor and 
Carpet; Compatibility: Color, Opening, Floor, Carpet and Furniture) were excluded 
from the item list (Table 25). The results on Cronbach’s alpha indicated that the 
items, in general, still had a high internal consistency ( =0.95), an indication of a 
good reliability. The varimax factor rotation extracted ten factors in 14 iterations 
which contributed to 78.7 % of the total variance. The extracted factors after several 
factor rotations were limited to 10 principle factors, instead of using the eigenvalue 

1 Being away subscale was, for instance, for ambience defined as: “The ambience in this room gives me the 
feeling of freedom”, for fascination as: “The ambience in this room appeals to me”, for extent as: “The ambience 
in this room gives me the feeling of peacefulness and calmness”, and for compatibility as “The ambience in this 
room reflects my personality”. 
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criterion (factor 1: 11.2 %, factor 2: 8.6 %, factor 3: 8.5 %, factor 4: 7.6 %, factor 5: 
7.4 %, factor 6: 7.3 %, factor 7: 7.2 %, factor 8: 7.2 %, factor 9: 7.1 %, factor 10: 6.5 
%). The assertion behind using the 10-factor solution instead of the eigenvalue was 
to provide a sufficiently large number of environmental details on the basis of 
restoration factor items, and provide a measurement sensitive enough for 
environmental variations. Therefore the following principal factors were extracted: 
View, Ambience, Plants, Natural light, Wall, Floor, Ceiling, Artificial light, Art, and 
Curtain.

Table 24. The initial 13-factor solution for the restorative built environment based on the original 
BERS questionnaire. 

Rotated Component Matrix
Environmental 

Details
Restoration
factor items 

I II III IV V VI VII VIII IX X XI XII XIII 

BA .13 .74 .06 -.16 .24 .33 -.04 .03 .00 .13 .16 .16 -.02 
EX .15 .69 .00 -.09 .29 .41 -.09 -.02 .04 -.01 .16 .17 .04 
FA .05 .70 .04 -.12 .20 .40 -.08 .01 .15 .17 .27 -.07 -.08 

View

CO .06 .72 .09 .22 -.02 .19 -.01 -.26 .18 .04 -.03 -.20 -.15 
BA .47 .09 -.09 .25 .17 -.04 .06 .23 -.05 .61 .20 .07 -.14 
EX .81 .08 -.05 .09 .31 .05 .16 -.01 .10 .08 .04 .12 .05 
FA .75 .04 -.02 .16 .11 .07 .13 .05 .29 .18 .25 -.06 -.01 

Ambience

CO .55 .05 -.02 .29 .08 .01 .10 .04 .36 .19 -.03 .41 -.27 
BA .36 .02 .17 -.06 .25 -.07 -.12 .15 -.15 .70 .01 .06 .09 
EX .33 .04 .04 .08 .06 .03 .33 -.07 -.07 .58 .28 .16 .00 
FA .77 .18 .11 -.02 .02 .15 -.02 .02 .05 .20 -.01 .33 -.22 

Color

CO .31 .09 .13 -.09 -.01 .10 -.12 -.07 .25 .08 .05 .77 -.04
BA .09 -.04 -.04 .23 .11 .07 -.08 .76 -.01 .19 .15 .07 .19 
EX .09 .03 .15 .14 .12 .17 .24 .73 .09 .16 .06 -.02 -.17 
FA -.04 .07 .20 .07 .10 .07 .01 .86 .14 .03 .11 -.02 .05 

Ceiling

CO .08 .15 -.09 .17 .07 .13 .11 .80 .17 -.06 .14 .13 -.04 
BA .11 .04 .09 .80 .14 .09 .03 .17 .10 .13 .23 -.06 .03 
EX .05 -.12 .00 .82 .01 .11 .01 .17 -.06 .13 .20 -.02 .00 
FA .08 .11 .00 .84 .10 .23 -.02 .16 .04 -.12 .13 -.03 .07 

Wall 

CO .06 .12 .05 .87 .03 .05 -.13 .01 .08 -.03 .01 .20 -.06 
BA .08 .64 .47 .12 .11 -.02 .27 .29 .22 .01 .02 .10 .16 
EX .11 .59 .38 .13 .17 .12 .19 .24 .19 .02 -.07 .15 .16 
FA .09 .74 .33 .15 .01 .12 .16 .21 .29 -.13 .02 .08 .11 

Opening 

CO -.10 .59 .27 .44 -.02 .04 .02 .30 .16 .04 .10 .31 .06 
BA -.09 .05 .19 .23 -.05 .04 .06 .22 .06 .46 .70 .16 .03 
EX .15 .21 .01 .23 .07 .15 -.03 .15 .09 -.07 .82 .04 .03 
FA .27 .11 .12 .16 .16 .10 .13 .08 .26 -.05 .72 -.08 -.02 

Curtain

CO -.05 .00 .19 .38 .07 .06 .12 .28 .13 .23 .64 .27 .07 
BA .22 .11 .26 -.03 .45 .17 .34 .17 -.15 .42 -.19 .30 .10 
EX .45 .03 .19 -.12 .29 .11 .59 .07 -.05 -.15 .14 .32 .14 
FA .57 .12 .16 .02 .16 .04 .56 .08 -.16 -.02 .06 .25 .08 

Floor 

CO .23 .10 .18 .19 .22 .04 .21 .15 -.10 .11 .10 .77 .08
BA -.16 -.07 .40 -.02 .14 .08 .51 .07 -.08 .57 -.11 .06 .12 
EX .15 -.01 .17 -.14 .17 .19 .81 .09 -.05 .06 .10 -.07 .15 
FA .14 .04 .22 -.01 .12 .03 .87 .01 .07 .05 -.02 -.08 -.11 

Carpet

CO .00 .13 .09 .26 .10 .04 .62 .18 -.14 .27 .15 .45 -.05 
BA .47 .10 .00 .16 .15 .09 -.02 .23 .11 .42 -.11 -.10 .37 
EX .54 .07 -.01 -.03 .20 .12 .20 -.11 .22 .26 .17 .04 .52 
FA .78 .00 .10 .05 .09 .23 .13 .11 .17 -.05 .04 .12 .38 

Furniture 

CO .17 .12 -.09 .49 .04 -.02 .16 .17 .11 .13 .11 .50 .46
BA -.01 .29 .02 .19 .03 .76 .12 .11 .12 .26 .11 .14 .04 
EX .21 .13 .16 .14 .10 .87 .13 .14 .13 -.08 .10 -.03 -.02 
FA .18 .25 .22 .18 .16 .85 .09 .13 .06 -.07 .08 -.05 .02 

Natural light 

CO .05 .33 .29 .11 .05 .79 .03 .12 .05 -.01 .00 .13 .07 
BA -.01 .12 .13 .02 .74 .07 .19 .19 .18 .35 .02 .18 .11 
EX .29 .11 .06 .09 .87 .19 .03 .07 .05 -.04 .02 -.04 .05 
FA .26 .18 .17 .07 .82 .06 .25 .10 .02 .04 .17 -.08 -.02 

Artificial light 

CO .13 .17 .14 .20 .76 .03 .17 .12 .02 .24 .08 .23 -.04 
BA -.14 .15 .84 .05 .10 .13 .13 .10 .16 .19 -.03 .02 .13 
EX .13 .23 .83 -.06 .07 .16 .17 .07 .04 .06 .18 .05 .01 
FA .14 .16 .87 .01 .15 .17 .05 .06 -.06 .04 .15 .03 -.08 

Plant

CO .00 .05 .88 .11 .08 .09 .20 -.05 .02 -.01 .03 .14 -.09 
BA .05 .16 .04 .00 .10 .12 .01 .11 .85 -.01 .07 .06 .12 
EX .01 .27 -.01 .00 .29 .11 .06 .05 .62 .49 .13 .20 .05 
FA .22 .22 .00 .01 -.01 .13 -.06 .13 .84 -.08 .13 -.04 -.08 

Art

CO .20 .09 .13 .18 -.04 .01 -.13 .12 .83 -.17 .12 .03 .04 
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Table 25. The 10-factor solution for the restorative built environment, the communalities for the 
Built Environment Restorative supportiveness (BERS) scale items, and the factor structure 

matrices, and the correlations among factors. 
Rotated Component Matrix 

AMB VIE PLA NLI WAL FLO CEI ALI ART CUR Environmental
Details

Restoration
factors I II III IV V VI VII VIII IX X 
BA .18 .75 .07 .34 -.14 .00 .03 .23 .01 .14 
EX .15 .69 -.01 .45 -.06 .01 -.03 .26 .10 .10 
FA .08 .69 .04 .42 -.13 -.09 .00 .23 .14 .27 

View

CO .03 .70 .11 .18 .21 -.07 -.25 .01 .16 .00 
BA .69 .10 -.03 -.08 .19 -.04 .26 .22 -.16 .34 
EX .74 .07 -.09 .11 .13 .36 -.06 .26 .16 -.04 
FA .70 -.01 -.05 .14 .14 .25 .00 .10 .35 .21 

Ambience 

CO .66 .13 .03 -.07 .29 .11 .05 .05 .28 .03 
BA .63 -.01 .21 -.07 -.13 -.20 .19 .33 -.25 .16 
EX .59 .04 .14 -.02 -.03 .16 -.03 .12 -.19 .47 Color
FA .79 .24 .08 .13 .03 .15 -.02 -.06 .06 -.02 
BA .20 -.08 -.03 .09 .19 -.08 .77 .12 .00 .18 
EX .12 .04 .17 .14 .11 .19 .73 .12 .02 .13 
FA -.04 .02 .17 .11 .07 .03 .83 .10 .18 .10 

Ceiling

CO .05 .16 -.10 .12 .19 .15 .79 .05 .19 .11 
BA .14 .04 .08 .08 .78 .01 .20 .16 .08 .28 
EX .12 -.14 .01 .11 .78 -.05 .19 .04 -.08 .27 
FA .03 .08 -.01 .26 .84 .02 .17 .08 .09 .11 

Wall

CO .11 .12 .07 .03 .86 -.13 .03 .02 .08 .05 
BA .08 .62 .48 -.04 .11 .29 .34 .12 .21 .04 
EX .13 .61 .40 .08 .13 .22 .29 .16 .16 -.05 Opening
FA .02 .73 .32 .12 .16 .22 .23 .00 .32 -.01 
BA .14 .06 .23 -.01 .16 -.08 .27 .03 -.03 .84
EX .04 .18 -.07 .23 .27 .15 .10 .04 .20 .71
FA .13 .10 .03 .16 .21 .31 .03 .11 .35 .63

Curtain

CO .10 .01 .23 .04 .34 .07 .31 .10 .10 .71
EX .33 .06 .15 .11 -.06 .78 .06 .19 .00 .06 Floor 
FA .48 .15 .13 .03 .07 .72 .08 .08 -.13 .02 
EX .09 -.06 .20 .19 -.19 .72 .13 .21 -.07 .14 Carpet
FA .08 .03 .27 -.02 -.04 .73 .05 .15 -.01 .06 
BA .61 .04 .03 .11 .09 -.06 .29 .22 .08 -.04 
EX .60 .03 .00 .16 -.08 .27 -.06 .25 .23 .17 Furniture 
FA .67 -.05 .05 .32 .06 .38 .09 .04 .28 -.08 
BA .16 .35 .11 .65 .13 -.03 .20 .07 .00 .23 
EX .12 .16 .14 .87 .16 .19 .13 .06 .15 .07 
FA .09 .26 .20 .85 .20 .15 .13 .13 .09 .04 

Natural light 

CO .07 .33 .32 .78 .10 .02 .14 .04 .05 .00 
BA .19 .16 .20 .00 -.02 .09 .26 .79 .05 .12 
EX .21 .09 .01 .26 .14 .21 .03 .82 .11 -.08 
FA .18 .15 .13 .12 .10 .37 .06 .79 .05 .10 

Artificial light 

CO .25 .20 .18 .00 .20 .16 .14 .76 -.05 .12 
BA -.03 .13 .89 .10 -.01 .02 .16 .15 .10 .05 
EX .10 .20 .80 .19 -.05 .25 .05 .07 .05 .16 
FA .09 .14 .83 .22 .04 .15 .02 .12 -.02 .11 

Plant

CO .00 .05 .88 .09 .12 .20 -.06 .05 .04 .04 
BA .09 .16 .09 .09 -.04 -.05 .14 .14 .83 .08
EX .31 .30 .11 .01 -.11 -.16 .14 .41 .43 .31
FA .15 .24 -.01 .11 0.03 -.01 .11 .00 .85 .09

Art

CO .13 .08 .11 .04 0.19 -.05 .10 -.04 .90 .05
I II III IV V VI VII VIII IX X 

II .44 .37 .31 .34 .23 .28 .29 .34 .24 .28 
III .64 -.47 -.35 -.33 .03 .22 .01 .19 -.20 .10 
IV -.11 -.14 -.31 -.03 .62 -.44 .35 -.16 .21 .32 
V -.32 -.32 .54 -.17 .16 .20 .35 .05 -.50 .20 
VI -.04 -.11 .22 -.54 -.33 .05 .32 -.05 .65 .01 
VII .05 -.28 .16 .15 .38 .49 -.26 -.56 .27 -.17 
VIII .22 .16 .40 -.37 .15 -.32 -.58 -.10 -.03 .39 
IX -.07 .05 .12 -.28 .49 -.07 -.10 .48 .08 -.64 

Factor 
Correlations

X .48 .06 .27 .05 -.07 -.40 .35 -.42 -.21 -.42 

Note: VIE=View, AMB=Ambience, VIE=View, PLA=Plants, NLI=Natural light, WAL=Wall, FLO=Floor, 
CEI=Ceiling, ALI=Artificial light, ART=Art, CUR=Curtain, BA=Being away, EX=Extent, FA=Fascination, 

CO=Compatibility
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Discussion and Conclusion 
The aim of using factor analysis was to reduce, and structure, the items 

measuring different restoration factors within a certain environmental detail. The 
initial factor rotation showed that there were items which did not fit the principal 
factor structure. The misfit within the certain environmental details suggested that 
the items in question were associated with a different environmental detail. 
Conversely it could also show, that the environment consisted of details which were 
confusing or impossible to identify as different details. For instance, the carpet and 
the floor might be seen as the same, especially when there is no parquet in the 
room. Therefore, this item discrepancy should be avoided. In spite of this, further 
analyses were made to find an optimal solution for the items and the structure. The 
suggested 10-factor solution with the excluded seven items (Being away: Floor and 
Carpet; Compatibility: Color, Opening, Floor, Carpet and Furniture) showed a clear 
structure. Although, the 10-factor solution contributed to less total variances than 
the initial solution the factor loadings were more evenly distributed. However, the 
presented results suffer from some drawbacks. First, the small sample size in the 
factor analysis, which was inevitable in this case, might cause compromises in the 
factor rotations. Furthermore, the 10-factor solution was decided upon the basis that 
an assessment tool should be flexible in evaluation of the restorative supportiveness 
of the most common environments nowadays. Regarding consistency in terms of 
measuring restoration (being away, extent, fascination, and compatibility), it might 
be necessary to revise and further investigate the items. 

The final structure of a questionnaire which includes 10 major environmental 
details (View, Ambience, Plants, Natural light, Wall, Floor, Ceiling, Artificial light, Art, 
and Curtain) should include 49 items measuring being away, extent, fascination, and 
compatibility.

Overall discussion 
The two design scenarios (Sweden and the Netherlands) presented as restoration 

supportive were having common features in that they both presented a home-like, 
country side environment. By drawing the profile of the similarities, the universality 
could be shown. The preferred nature connectedness just outside the room should 
actually be nearby organized “wilderness”. Signs of human activities should be 
detected as the nature gets closer to the room through the large and many windows 
and doors. The garden should include leafy trees and a grassy surface enabling 
flowers to grow. A terrace should be placed just outside connected to the room. 
The natural light should access the room. The room should be surrounded from 
three sides, leaving a large glazed surface to the south. The walls and the ceiling 
should be painted white, and the wall-mounted pictures should show natural 
landscapes composed of water with harbor-related scenes or hillsides. The floor 
should be partly covered with a thick, single-colored carpet. The furnishing should 
include a couch with a corner seating arrangement and at least a stool opposite to it. 
A coffee table should be located in between the couch and the stool, composed of 
natural material, preferably wood. In front of the couch a set of shelves for books, 
pictures, and entertainment gadgets should be placed. The presence of TV is not 
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necessary. The interior plants are big enough to have an impact on the room 
character, but not to dominate the scene. Their location should be closed to the 
daylight. Using natural material is preferable, but for some nuances in plastic and 
metal surfaces should also be accepted. The artificial lights have many variations, as a 
spot light or ceiling or floor mounted ambience light. Listening to calming music 
and/or discussing with friends are a common activities mentioned and favored in 
this room. In addition to this, the expectation for the room is to facilitate balance 
and harmony in the daily life, and to provide opportunity for recharging the 
“batteries” while allowing reflection on one’s situation. 

For the exploration of future use of the built environment restoration supportive 
(BERS) scale, Rasch statistical tests were performed. The BERS showed reliability 
and validity in the analysis of a latent trait, which was asserted as restorative 
supportiveness. However, the questionnaire should be tested further in 
environments with restoration in focus. In comparison to the perceived 
restorativeness scale (PRS) designed by Hartig et al (1997), the BERS provided 
ratings on a 4-point scale as opposed to a 7-point scale. A factorial analysis test was 
also performed in order to find the structure in the principal factors. After several 
runs, the varimax rotation on 10 principal factors provided a clear structure of the 
factor loadings. However, a sufficient sample size could not be acquired, but this test 
provided a base for further discussions about the complexity and unity of restorative 
supportiveness.
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CHAPTER 7 

Psychosocially supportive design in the indoor 
environment – revisited 

The importance of psychosocially supportive design in the indoor environment 
can be characterized by the individual’s increased mental resources to cope with a 
stressful situation. Copying with stress in workplaces has high relevance to everyday 
activities of people in the industrially developed countries. People may spend 80-90 
% (Evans & McCoy, 1998; Evans 2003) of their time indoors. Spending time 
indoors, people have to face with the work-related stress as well as additional work 
environmental effects such as noise, crowding, spatial hierarchy, territoriality, 
distancing, natural elements, or indoor architectural conditions. Work-related stress 
in an extreme situation can trigger behaviors which are not accepted by the co-
workers or misfit to the written, or unwritten, behavior patterns. These extreme 
behaviors are rare, but other, not visible indirect effects may also use up the 
individual mental resources needed to deal with the situation. Common reasons for 
stress in people are due to performance deficit, decreased attention to focus, lack of 
control and privacy, and dissatisfaction with the work environment. Then, the 
significance of having a psychosocially supportive environment might be sufficient 
for the individual to strengthen, or sustain, the ability to perform his/her role, 
conduct him-/herself in society, and communicate or interact with others in 
accordance to his/her values, interest, and self-concept.  

The aim of this thesis was to investigate potential methods in design and re-
design for identification, visualization, and evaluation of environmental qualities that 
facilitate coping and restoration. There were two main theoretical approaches of 
psychosocial support, which divided this thesis into two approaches. 

The psychoevolutionary approach postulates that stress-related anticipation, 
negative evaluation and harm as well as emotion and aesthetics effect the 
individual (e.g. Ulrich, 1991). Therefore finding a methodology which reveals all 
these factors in terms of environmental qualities was one of the objectives of this 
thesis (Study 1). An Empowering Environment Evaluation (Triple-E) tool was 
developed and tested in a hospital (Study 2 & 3), a health care facility (Study 4), 
and a railway operational environment (Study 5). Initially, the Triple-E was a 
combination of a structured brainstorming session (Future Workshop (Jungk & 
Müllert, 1987)), a semantic environmental description (Küller, 1972), and an 
architectural aesthetical preference measure. 
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The results of these building performance measures indicated, that participants’ 
opinions about the negative environmental aspects with respect to psychosocial 
supportiveness were somewhat difficult to grasp. Therefore the initial Triple-E was 
modified several times which involved shortening and reconstructing the 
questionnaires to make the participants’ involvement easier and more sufficient. 
An additional measure, the job Demand-Control-Support model was administered 
to supplement another segment of psychosocial support. Despite the difficulties, 
the Triple-E tool provided sufficient information about the psychosocial qualities 
of the indoor environments to generate design scenarios. These scenarios were 
constructed using a research-based design model. The evaluation of the design 
scenarios in the three case studies showed overall, that the indoor components like 
artificial light and window appeared to be the most psychosocially supportive 
entities. The confirmation of these findings necessitated, that the environmental 
components should be validated from another psychosocial point of view. 
Consequently, the direction of research turned towards the other psychosocial 
theory, namely the attention restoration theory (Kaplan, 1995). 

The attention restoration theory postulates that an environment is 
psychosocially supportive when restoration of the depleted mental resources can be 
achieved through four constructs (being away, extent, fascination, and 
compatibility) (Kaplan, 1995). To detect restoration supportive environmental 
qualities, the architectural aesthetical preference questionnaire was imported from 
Triple-E and then modified to be sensitive to restoration. This measurement tool 
was later on called the Built Environment Restoration Support (BERS). Two 
studies were conducted, a Swedish (Study 6, 7, 8) and a Dutch (Study 9, 10) 
study. The aim of these studies was to identify, visualize, and evaluate restorative 
supportiveness. While the Swedish study was a CAD-based visualization, the 
Dutch study was a real environment both based on an ideal concept of restoration. 
The BERS questionnaire was administered in both studies, but in the Swedish, the 
established Perceived Restorativeness Scale (PRS) (Hartig et al., 1997) was also 
used as a control measure. The strengthened confidence in the BERS scale 
initiated that the Dutch study should be measured on restoration potential only 
with the BERS. Later on, the BERS scale was validated on unidimensional 
restorative supportiveness by the Rasch and the factor analyses. These results 
needed to be further confirmed. The framework for designing both scenarios was 
originated in a perceptual model of Brunswik (1956). The combination of the 
most frequent distal and proximal cues provided the criteria for the restorative 
design scenarios. As a conclusion, environmental components such as carpets 
(Persian carpet, dark and thick, single color), windows (many and large) and doors (covered
and closed) as well as view (a nice open garden with lawn and pond) and natural light (a
lot of daylight and candle) might be some of the architectural details which facilitates 
restoration and, thus, psychosocial supportiveness in the indoor environment. The 
results of these experiments validated some of the previous findings in the first part 
of the thesis.  

Both theoretical approaches resulted in design scenarios. Whereas the 
psychoevolutionary approach was based on field studies, and the restoration 
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environment was for an ideal construct for restoration. Yet, both identified similar 
environmental components in relation to psychosocial supportiveness. In this thesis, 
the core concept of both theories is based on a design approach intended to 
visualize a representation of a psychosocially supportive environment. This was 
important to keep through the whole thesis, since the design process worked as a 
platform for filtering and amplifying the information. This information was gathered 
through the Triple-E tool and the Brunswik (1956) inspired lens model. After 
transforming the collected information within the design platform, the actual re-
design scenario was enriched with psychosocially supportive components (Figure 
39).

Figure 39. Design platform to filter and amplify raw research data to design scenarios. 

The common environmental features indicated the existence of an underlying 
construct for psychosocial supportiveness. These universally appearing 
environmental details may have differences in their nuances, but conceptually they 
can be said to be originated in two basic human survival behaviors. The perception 
of (1) freedom/control, which corresponds to natural and artificial light as well as 
openings, and (2) safety/security, which corresponds to walls, floor, and ceiling 
components. This duality in experience on psychosocially supportive design in the 
indoor environment is possible to trace back to the very basic human instincts of 
survival in terms of escaping and shelter. Now if a glance is taken at the 
operationalized term for psychosocial supportiveness written in the beginning of this 
thesis, one might think of how complicated it was:  

“Psychosocial supportiveness: It refers to the quality of the (built) environment, 
which strengthens or sustains the ability of an individual to perform his/her 
role, conduct him-/herself in society, and communicate or interact with others in 
accordance to his/her values, interest, and self-concept.” 

The complexity of this operationalized term reflects much more than merely the 
basic underlying constructs. It is improved by different psychological and social 
characters, which are necessary to function in any society with the drive that self-
actualization is the highest motivation one can reach, according to the Maslow’s 
(1943) hierarchy of needs. However, from an architectural design point of view, a 
hypothesis which postulates that psychosocial supportiveness is a harmonic function 
of freedom and security would show architecture in the light of a simple and 
straightforward chain of actions. The psychoevolutionary theory might suggest this 

Triple-E tool 

Modified lens 
model

Design 
platform

Psychosocial 
supportive 

components 
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assertion about architecture as a psychosocially supportive environment, but the 
Attention Restoration Theory (ART) implies more than the freedom and security 
horizon. The ART communicates through a many thousand-year old notion which 
culminated into the, so called, Fibonacci-numbers or the numbers of irrational. 
Aesthetics, as the foremost influential property of the environment for fascination 
factor within the ART, can be detected throughout the history of architecture, too. 
Therefore, implication of the psychosocial supportiveness might be threefold, 
involving freedom, security, and aesthetics measures. Continuing the analogue 
thinking about the ART factors in terms of freedom, security, and aesthetics may 
produce a matrix in which the ART factors are expressed as the basic psychosocially 
supportive environmental entities for design considerations (Table 26). 

Table 26. Transformation of psychological measures to design considerations embedded in the 
freedom-security-aesthetic factors. 

Restoration
factors

Psychological elements Proposed design considerations 

To escape from unwanted distraction Geographical distancing 
To distance oneself from one’s 
activity

Outdoor recreation facility Being away 

To suspend activity Place for relaxation 

Connectedness
Clear master plan, central places for 
orientationExtent

Scope Clear identification of the surrounding 

Fascination Aesthetically pleasing stimuli 
Lively color, well lit rooms, pleasing 
forms

Compatibility Supporting behavior Room sizes, logical room locations 

Future research 
Future research on psychosocially supportive indoor environments should study 

the freedom, security, and aesthetic aspects. The assertion would be that these 
aspects could describe the architectural characteristics in terms of their psychosocial 
supportiveness. It would also be interesting to know, whether freedom and security 
in themselves could carry aesthetical values which are psychosocially supportive. 

Conversely, further exploration of the processes of psychosocial supportiveness is 
needed. As a scenario, the combination of the two theories into a process 
continuum with enhanced relations to indoor environmental details could be a clear 
application model for design professionals. 
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Appendix





Table 1. Procedure description of focus group (FG) and nominal grouping sessions (NG) by 
Langford et al. (2002) and Future Workshop (FW) session by Jungk and Müller (1987). 

Focus Group (FG) Nominal Group (NG) Future Workshop (FW) 

Individuals assigned to small 
groups (6-10) based upon their 
similarity to the target market. 

Individuals assigned to small 
groups (6-10) based upon their 
similarity to the target market. 

Preparatory phase: the theme is set 
in a way that is acceptable topic for 
all participants. It should be clear, 
short and challenging, either in 
form of a question or statement. 

N/A

Group members silently and 
independently generate specific 
discussion points concerning a 
general but singular, well worded 
topic or problem. 

N/A

Specific, prepared discussion 
points are presented to 
participants by the researcher (the 
researcher and the research 
sponsor prepare the discussion 
points). 
Primarily unstructured discussion 
(criticisms of a participant’s 
ideas/reasoning often are 
allowed).

Each member presents one 
discussion point to the group 
without discussion in an iterative 
fashion until all participants’ points 
are recorded on a board for 
subsequent discussion in-depth 
discussion centers on the process of 
ranking each point by its 
importance to the topic of 
discussion (expressions of the 
importance of ideas are encouraged, 
but criticisms of others’ ideas are 
discouraged as unnecessary in group 
dynamics).

Critique phase: Participants in this 
phase are invited to make whatever 
critiques occurred to them with 
respect to the theme. No critique is 
made on each other’s negative 
comments. After allocating 3, 3, 
and 1 points for the selected 
critiques, participants are divided 
into groups (4-6 persons), and 
focus their attention of the grouped 
critiques.   

Discussion ends when the 
moderator/facilitator believes all 
important discussions have been 
completed on each prepared 
discussion question. 

Discussion ends when the group has 
ranked, by consensus, all points by 
importance to the participant. This 
process generates both the rankings 
and the most important 
reasons/details for the rankings. 

Fantasy phase: this allows 
participants to imagine "what if’ 
the workplace could be different. 
It is forbidden to say: "it is not 
possible to do this, it is too 
expensive, and this we tried before 
and did not work" . 

N/A

The second and/or third NG 
question is explored in the above 
manner after all discussion of the 
previous question completed. 

Strategy phase: Participants go 
through all the written fantasies 
and realize them. They consider 
economical, technical, 
organizational realities and develop 
optimal solutions for the ranked 
problems. 

The research report is prepared 
by listing the various responses to 
each directed question, often 
accompanied by the researcher’s 
interpretation of the responses, 
and maybe a comparison of the 
researcher’s interpretations 
among several FGs. 

The research report is prepared 
centering on the rankings of the 
discussion points of each participant, 
the generated reasons for those 
rankings, and a comparison of the 
ranked results among several NGs. 
Participants’ statements concerning 
solutions are added. 

Implementation phase: this phase 
focuses on realistic changes and 
their necessary resources. 



Table 2. Validation of psychosocial components after the Empowerment (E) session in the hospital 
ward.

List of negative statements 

Psychological
skills:

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance (1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Physical
environmental

complaints
Aesthetical 
complaints

E
Scores 

Need for more colours 1, 2 4 1  * 10 
More professional colour 
and lighting 

1, 2 4 1  * 6 

Dull colours in staff 
room 1, 2 4 1  * 4 

From the balcony there 
is a view of a black roof 1, 2 3 1  * 4 

Dark corridor 1, 2 3 1 * * 1 
No water in staff room 1 1, 3, 4 1, 2, 3 *  10 
Need for a silent room 2, 3 1, 2 1, 2, 3 *  9 
Assistant room is small 1 1, 2 1, 2, 3 *  7 
Not enough space in 
rooms with 1 or 2 beds 

1, 2 1 1, 2, 3 *  6 

Drafty windows 1 1 1, 2, 3 *  6 
Too small storage room 1 1 1, 2, 3 *  6 
Refrigerator needed in 
the outer kitchen 

1 1 1, 2, 3 *  4 

Need for a ceiling hoist 
in each room 

1 1 1, 2, 3 *  3 

No shower in rooms 5 
and 6 

1, 3 1, 2 1, 2, 3 *  3 

Dry air everywhere 1 1 1, 3 *  3 
Need for space dividers 
in dining room 

1 3 1, 3 * * 1 

Wall-mounted TV only 
in 4 rooms 

2 3 1 *  1 



 Table 3. Validation of psychosocial components in the Environmental description session. 

Factors Scales 

Psychological
skills:

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance (1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management: 
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Good 1 1, 2, 3 1, 3 
Idyllic 1 2 1, 2 
Stimulating 2 1, 2, 3 1, 2 
Pleasant 2 1, 2 1 
Secure 3 1, 2 1 
Brutal 1 3, 4 1 
Ugly 1  1 

Pleasantness

Boring 2 2, 3, 4 1 
Motley 2  3 
Lively 2 1, 2, 3, 4 1, 2, 3 
Composite 1   

Complexity 

Subdued 1 2, 3, 4 3 
Functional 1 1, 4 1, 2, 3 
Whole 1 4 1, 3 
Consistent 1 4 1, 3 

Unity

Of pure style 1 2, 3, 4 1 
Demarcated 1 2, 3 1, 3 
Closed 1 2, 3 1, 3 
Airy 1  1, 3 

Enclosedness

Open 1 1, 2, 3 1, 3 
Potent 3 4 3 
Masculine 3 4 3 
Feminine 3 4 3 

Potency

Fragile 1 2, 4 3 
Expensive 1 2 3 
Lavish 1 2, 4 3 
Well-kept 1 1 3 

Social status 

Simple 2 1, 2, 4 1, 2, 3 
Timeless 2  1 
Aged 1 2, 4 3 
Modern 2 2, 4 3 

Affection

New 2  1, 3 
Curious 2 2, 3, 4 3 
Special  2 2, 4 1 
Surprising  2 4 1 

Originality

Ordinary 2 4 1 



Table 4. Validation of psychosocial components in the Evaluation of architectural details session.  

Psychological
skills:

Value (1) 
Interest (2) 

Self-concept (3) 

Social skills: 
Role performance (1) 
Social-conduct (2) 
Interpersonal (3) 

Self-expression (4) 

Self-management:
Coping skills (1) 

Time managem. (2) 
Self-control (3) 

Space for moving 1 2 1, 2, 3 
Space for sitting 1 2 1, 2, 3 
Space for waiting 1 2 1, 2, 3 
Floor color 2 4 1 

Area 1 1, 2, 3 1, 2, 3 
Pattern 2 4 1 
Material 1 1 1, 2, 3 

Wall color 2 4 1 
Area 1  1 
Pattern 2 4 1 
Material 1  1 

Ceiling color 2 4 1 
Area 1  1 
Pattern 2 4 1 
Material 1  1 

Furniture location 1, 2 1, 2, 3, 4 1, 2, 3 
Color 2 4 1 
Pattern 2 4 1 
Material 1, 2 1, 4 1 

Chair location 1, 2 1, 2, 3, 4 1, 2, 3 
Color 2 4 1 
Pattern 2 4 1 
Material 1, 2 4 1 

Window size 1, 2 4 1 
sill height 1 4 1 
Height 1 4 1 
Width 1 4 1 
Location 1, 2 1, 3, 4 1, 2, 3 
Color 1 4 1 

Photography location 1, 2 4 1 
Meaning 1, 2 4 1 
Color 2 4 1 

Handicraft location 1, 2 4 1 
Meaning 1, 2 4 1 
Color 2 4 1 
Material 1 4 1 

Lighting fixture 
location 1, 2 1, 2, 3, 4 1, 2, 3 

Color 1 4 1 
Light intensity  1, 2 1, 2, 3, 4 1, 2, 3 

Perception of 
daylight

 1, 2, 3, 4 1, 2, 3 

Curtain color 2 4 1 
Pattern 2 4 1 
Material 1 4 1 
Function 1 1 1 
Blinds 1, 2 1 1, 3 

Flower location 1, 2 4 1 
Color 2 4 1 
Smell 2 4 1 
Material 2 4 1 
Arrangement 1, 2 4 1 



Figure 1. Master plan of the hospital ward. 

Table 5. Narratives of the two locations in the hospital ward. 
Dining room

The room has a greyish blue linoleum floor, white walls with small pink pattern, and white 
ceiling.  Pictures in shiny chrome frames hang on the walls. There are two windows with two 
side portions with white frames. Radiators are positioned underneath the windows. The 
windows are adorned with white curtains with a flower pattern and two red pots of green plants. 
A wooden armchair with blue fabric is centred in front of the windows. There are three dining 
tables on which potted reddish flowers are atop, six light brown wooden seats with red fabric 
around each table. A glassed closet with a brown wooden frame, which serves as a storage for 
dinnerware is located between two dining tables. In one corner, a quarter-circular couch with 
blue cushions faces the windows and a wooden coffee table and a television set. In another 
corner, there is a low bookshelf with one level filled with reading materials. Besides natural 
lighting, fluorescent lights encased in white plastic and grills and three white, semi-sphere 
hanging lamps light the room.

Corridor

The corridor has a greyish blue floor with red and white strips, white walls with vertical gray 
metal strips and a white ceiling. There is one table with a photograph and a pot of plastic 
flowers, between two chairs. Handicrafts hang along the walls of the corridor. The source of 
light is the fluorescent lights in the ceiling and at the two entrances at each end of the corridor. 

Dining room 

Corridor 



Figure 2. Master plan of the health care facility. 

Table 6. Narratives of the two locations in the health care facility. 
Reception

The floor of the reception room is made from ceramic, square tiles with a reddish-brown color 
and the walls have a plain white pattern. The ceiling has grids and white acoustic boards. At the 
entrance, there is a brown, wooden reception table with shelves, desks, and space dividers with 
grids. A wooden chair with maroon upholstery is beside the door. The two sources of light in the 
room come from a fluorescent light in the ceiling and the natural light pouring through the three 
white-framed windows. White, red, and green leaf-patterned curtains are hanging from the 
windows to regulate the entrance of light. Potted green leafy plants are arranged casually by the 
windows.

Waiting area 

The floor of the waiting area is made from light brown linoleum with reddish brown strips. The 
walls are plain white on the upper part and above that, covered with light pink wallpaper with dark 
pink speckle pattern. The ceiling is made from white, acoustic boards in a grid. Three small coffee 
tables are present in the room. One is placed between two seats with maroon fabric, another at the 
center of the room, and the last one beside a long chair with red upholstery. Four maroon chairs and 
four red chairs, made from wood and fabric, are positioned in the room. There is a white framed 
window with curtains patterned with colorful circles at the far end of the room. There are framed 
paintings and artworks (such as mosaic, mountainous landscape), with different themes and colors, 
and corkboards with magazine clippings hanging on the wall. There are also four green plants in 
different parts of the room, all beside the wall and chairs.

Reception 

Waiting
area



Figure 3. The existing design of the operational room. Measurements: 40x26 meters in total. 

Table 7. Narrative of the operational room. 
The operational room 

The existing operational room is based on a concept that operators are seated in the middle of 
the room facing each other and manipulating screens on an oversized office desk. Electric 
engineers in charge of maintenance are located in the right bottom corner and equipped with 
their own lounge area. The copy and printer room is located in the upper right corner. Between 
the two entrances a conference/crisis room and a lounge room is located. The group leader is 
placed in the right left corner in a separate room. Nearby the exit there are two offices. The 
operational room has no windows, only the “Exit” door is glazed causing glare on the west and 
there are two newly cut windows in the maintenance personnel’s room. Artificial lighting is 
sufficient for computer work, but monotonous for a daytime routine. Fluorescent lighting 
fixtures are located on the ceiling, mainly where the walls meet the ceiling, but above the 
workstations a set of task light are located too with fluorescent bulb. The room is under a 
constant yellowish light the whole time. Pictures and paintings of landscapes are located on the 
walls mainly on the north side of the room. Artificial plants are placed randomly.  





QUESTIONNAIRE 1 

Architectural Details Questionnaire 
For patients and staff members 

Please indicate your answer by marking on the corresponding box. 

Gender Female Male

Age 20-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

I am a patient  a staff member

How do you feel today? 

Good Slightly good Not good at all 

You are evaluating: Room nr __________ 
Dining room 
Lunchroom
Kitchen
Staffroom
Nurse room 
Physician’s room 
Investigation room 
Bathroom
Storage 1 
Storage 22 
Laundry room 
Changing room 

What is you overall perception about this division? E.g. size, form, light, color, 
location of doors and windows, furniture and its locations, decorations (flower, 
paintings, and visual arts)? 

Good Slightly good Not good at all 



What do you think about the floor? 
Color Positive Slightly positive Negative
Area Positive Slightly positive Negative
Pattern Positive Slightly positive Negative
Material Positive Slightly positive Negative

What do you think about the wall? 
Color Positive Slightly positive Negative
Area Positive Slightly positive Negative
Pattern Positive Slightly positive Negative
Material Positive Slightly positive Negative

What do you think about the ceiling? 
Color Positive Slightly positive Negative
Area Positive Slightly positive Negative
Pattern Positive Slightly positive Negative
Material Positive Slightly positive Negative

What do you think about the furnishing? 
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative
Pattern Positive Slightly positive Negative
Material Positive Slightly positive Negative

What do you think about the chairs? 
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative
Pattern Positive Slightly positive Negative
Material Positive Slightly positive Negative

What do you think about the windows? 
Size Positive Slightly positive Negative
Height Positive Slightly positive Negative
Width Positive Slightly positive Negative
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative

What do you think about the photos? 
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative
Meaning Positive Slightly positive Negative

What do you think about the handicrafts? 
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative
Meaning Positive Slightly positive Negative
Material Positive Slightly positive Negative

What do you think about the artificial light? 
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative
Intensity Positive Slightly positive Negative



What do you think about the natural light? 
Intensity Positive Slightly positive Negative

What do you think about the curtain? 
Color Positive Slightly positive Negative
Pattern Positive Slightly positive Negative
Material Positive Slightly positive Negative
Function Positive Slightly positive Negative

What do you think about the plants? 
Location Positive Slightly positive Negative
Color Positive Slightly positive Negative
Scent Positive Slightly positive Negative
Material Positive Slightly positive Negative
Arrangement Positive Slightly positive Negative

What do you think about the noise level? 
Acceptable  Slightly acceptable Not at all acceptable 

What do you think about the music? 
Acceptable  Slightly acceptable Not at all acceptable 

Do you feel safe/secure? 
Yes, safe Yes, quite safe  Not safe at all 

If you have personal belongings in the room, how does that affect you? 
Positive Slightly positive  Negative

THANK YOU FOR YOUR COLLABORATION!





QUESTIONNAIRE 2 

Architectural Details Questionnaire 

Gender Female Male

Age: ________ 

I am a Patient Staff member Visitor

Compare the exhibited picture to the corridor. Please answer the questions below!
Thank you for your collaboration! 

CORRIDOR 

FLOOR color? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FLOOR area?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FLOOR pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FLOOR material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL color? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL area?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING color? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING area?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING material? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FURNISHING location  Yes, there is a difference.  If Yes, how do you perceive it?  Positive Negative
No, there is no difference.

FURNISHING color   Yes, there is a difference. If Yes, how do you perceive it?  Positive Negative
No, there is no difference.

FURNISHING pattern  Yes, there is a difference.  If Yes, how do you perceive it?  Positive Negative
No, there is no difference.

FURNISHING material  Yes, there is a difference. If Yes, how do you perceive it? Positive Negative
No, there is no difference.



CHAIRS placering? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CHAIRS color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CHAIRS pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CHAIRS material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW size? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW height?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW width?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW location?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

PICTURE location?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

PICTURE meaning? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

PICTURE color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

LIGHTING location Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

LIGHTING color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

LIGHTING intensity? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

DINING ROOM 

FLOOR color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FLOOR area?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FLOOR pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FLOOR material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL color? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL area?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WALL material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.



CEILING color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING area?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CEILING material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FURNISHING location?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FURNISHING color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FURNISHING pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

FURNISHING material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

 CHAIRS placering?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CHAIRS color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CHAIRS pattern?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

CHAIRS material?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW size? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW height?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW width?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW location?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

WINDOW color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

PICTURE location?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

PICTURE meaning? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

PICTURE color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

LIGHTING location? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

LIGHTING color?  Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.

LIGHTING intensity? Yes, there is a difference.  If Yes, how do you perceive it? Positive Negative
No, there is no difference.





QUESTIONNAIRE 3 

Architectural Details Questionnaire 
For architects and staff members 

Please indicate your answer by marking on the corresponding box.  
THANK YOU FOR YOUR COLLABORATION!

Gender Female Male

Age 20-30
31-40
41-50
51-60
61-70

I am a patient a staff member

How do you feel today? 

Good Slightly good Not good at all 

What is you overall perception about this division? E.g. size, form, light, color, 
location of doors and windows, furniture and its locations, decorations (flower, 
paintings, and visual arts)? 

Good Slightly good Not good at all 

What do you think about the floor? 
Color Positive Negative
Area Positive Negative
Pattern Positive Negative
Material Positive Negative

What do you think about the wall? 
Color Positive Negative
Area Positive Negative
Pattern Positive Negative
Material Positive Negative

What do you think about the ceiling? 
Color Positive Negative
Area Positive Negative
Pattern Positive Negative
Material Positive Negative

What do you think about the furnishing? 
Location Positive Negative
Color Positive Negative
Pattern Positive Negative
Material Positive Negative



What do you think about the chairs? 
Location Positive Negative
Color Positive Negative
Pattern Positive Negative
Material Positive Negative

What do you think about the windows? 
Size Positive Negative
Height Positive Negative
Width Positive Negative
Location Positive Negative
Color Positive Negative

What do you think about the photos? 
Location Positive Negative
Color Positive Negative
Meaning Positive Negative

What do you think about the handicrafts? 
Location Positive Negative
Color Positive Negative
Meaning Positive Negative
Material Positive Negative

What do you think about the artificial light? 
Location Positive Negative
Color Positive Negative
Intensity Positive Negative

What do you think about the natural light? 
Intensity Positive Negative

What do you think about the curtain? 
Color Positive Negative
Pattern Positive Negative
Material Positive Negative
Function Positive Negative

What do you think about the plants? 
Location Positive Negative
Color Positive Negative
Scent Positive Negative
Material Positive Negative
Arrangement Positive Negative

What do you think about the noise level? 
Acceptable  Slightly acceptable Not at all acceptable 

What do you think about the music? 
Acceptable  Slightly acceptable Not at all acceptable 

Do you feel safe in this room? 
Yes, safe Yes, quite safe  Not safe at all 



QUESTIONNAIRE 4 

Architectural Details Questionnaire 

Please indicate your answer by marking on the corresponding box.  
THANK YOU FOR YOUR COLLABORATION!

Gender Female Male

Age 20-30
31-40
41-50
51-60
61-70

Occupation:____________________

How do you feel today? 
 Good  Slightly good  Slightly not good Not good 

What is you overall perception about this room?  
 Good  Slightly good  Slightly not good Not good 

What do you think about the floor? 
Color Positive Slightly positive Slightly Negative Negative
Area Positive Slightly positive Slightly Negative Negative
Pattern Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative

What do you think about the wall? 
Color Positive Slightly positive Slightly Negative Negative
Area Positive Slightly positive Slightly Negative Negative
Pattern Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative

What do you think about the ceiling? 
Color Positive Slightly positive Slightly Negative Negative
Area Positive Slightly positive Slightly Negative Negative
Pattern Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative

What do you think about the furnishing? 
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative
Pattern Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative

What do you think about the chairs? 
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative
Pattern Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative



What do you think about the windows? 
Size Positive Slightly positive Slightly Negative Negative
Height Positive Slightly positive Slightly Negative Negative
Width Positive Slightly positive Slightly Negative Negative
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative

What do you think about the photos? 
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative
Meaning Positive Slightly positive Slightly Negative Negative

What do you think about the handicrafts? 
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative
Meaning Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative

What do you think about the artificial light? 
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative
Intensity Positive Slightly positive Slightly Negative Negative

What do you think about the natural light? 
Intensity Positive Slightly positive Slightly Negative Negative

What do you think about the curtain? 
Color Positive Slightly positive Slightly Negative Negative
Pattern Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative
Function Positive Slightly positive Slightly Negative Negative

What do you think about the plants? 
Location Positive Slightly positive Slightly Negative Negative
Color Positive Slightly positive Slightly Negative Negative
Scent Positive Slightly positive Slightly Negative Negative
Material Positive Slightly positive Slightly Negative Negative
Arrangement Positive Slightly positive Slightly Negative Negative

What do you think about the noise level? 
Acceptable Slightly Acceptable Slightly not acceptable  Not acceptable 

What do you think about the music? 
Acceptable Slightly Acceptable Slightly not acceptable  Not acceptable 

Do you feel safe in this room? 
Yes, safe Slightly safe Slightly not safe  Not safe 



QUESTIONNAIRE 5 

November 2005. 

Built environment and restoration 

The aim of the research is to find out how different built environments and interior details can 
support restoration processes. Restoration here means the ability to renew mental resources after a 
task, causing attention fatigue.  

By answering this questionnaire you can actually help us increase the knowledge about built 
environment design and quality of life in the built environment.  

The answers for this questionnaire will be kept confidential and personal details cannot be 
identified. We hope that you will participate in this investigation. 

Thank You for your collaboration! 





Restoration

Imagine that you are in a situation when your psychological resources are exerted. This can 
happen, for instance, when you concentrate on a task for a prolonged period of time. Then, 
your interest in completing the task can decline, but you know that you ought to finish the task 
and therefore you feel pressured. Now, take a look at the picture provided on the separate 
sheet. Imagine that you are in that room trying to restore yourself after the above mentioned 
episode. Try to capture your immediate impression! Note that there is no right or wrong 
answers, only your own opinion matters. 

1. Now describe in words, an environment where you think you could renew your 
concentration to a normal level? 

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

……………………………………………………………………………………………………..

TURN THIS PAGE!



Questions after you have completed the task. 

(Mark your answer with an X on the corresponding box) 

2.  Your birth year: ……………….. 

3. Your gender: 
  Male 

  Female 

4. Civil status: Married/Live with a partner 
Single
Other

5. Number of children: ………………. 

6. Where do you live? 
 City 
 Suburb 
 Countryside  

7. Do you visit any garden regularly in your environment? 
 Yes 
 No 

Thank You for your collaboration! 



QUESTIONNAIRE 6 

BUILT ENVIRONMENT RESTORATIVENESS SCALE 

Vi vill att Du markerar Din inställning till de givna påståendena med ett kryss (X) på de skalor, 
markerade från 1 till 7, som är placerade under varje påstående. Ett (1) på skalan innebär att Du 
inte alls instämmer med påståendet ifråga och sju (7) att Du instämmer tillfullo.

We would like you to indicate your answer with an X on the scale from 1 to 7, under each 
statement. On the scale, one (1) means that you are “Not at all” agreeing with the statements and 
seven (7), that you are agreeing “Completely”.

Zou je onder elke stelling een antwoord willen geven door een X te zeften op een schaal van 
1 tot 7. Op deze schaal betekent een (1) dat je het “helemaal niet” eens bent met de stelling en 
zeven (7) dat je het “heel erg” eens bent. 

Observera att det inte finns några rätta eller felaktiga svar utan att det är Din uppfattning
som vi är intresserade av.  

Note that, there is no right or wrong answer for the statements; it is Your opinion that we 
are interested in.

Merk op dat er geen goede of fonte antwoorden op de stellingen te geven zijn; het is alleen je 
mening die we willen weten. 





HELHETSBEDÖMNING

OVERALL PREFERENCE

ALGEMENE VOORKEUR 

I det här rummet skulle jag känna mig fri. 
In this room I feel free. 

In deze kamer voel ik me vrij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

I det här rummet skulle jag känna mig lugn och rofylld. 
In this room I feel calm and relaxed. 

In deze kamer voel ik me kalm en ontspannen. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det här rummet tilltalar mig. 
This room is attractive to me. 

Deze kamer is aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

I det här rummet skulle jag känna mig som ett med rummet. 
In this room I feel oneness with this room. 

Ik voel me een met deze kamer. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



UTSIKTEN
VIEW

UITZICHT

Utsikten från det här rummet ger mig en känsla av frihet. 
The view from this room gives me a feeling of freedom. 

Het uitzicht van deze kamer geeft me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Utsikten från det här rummet ger mig en känsla av lugn och ro. 
The view from this room gives me a calm and relaxed feeling. 

Het uitzicht vanuit deze kamer geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Utsikten från det här rummet tilltalar mig. 
The view from this room is attractive to me. 

Het uitzicht vanuit deze kamer is aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Utsikten från det här rummet återspeglar min personlighet. 
The view from this room reflects my personality. 

Het uitzicht vanuit deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



RUMMETS KARAKTÄR
AMBIENCE

AMBIENCE

Rummets karaktär ger mig en känsla av frihet. 
The ambience of this room gives me a feeling of freedom. 

De ambience van deze kamer geeft me het gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Rummets karaktär ger mig en känsla av lugn och ro. 
The ambience of this room gives me a calm and relaxed feeling. 

De ambience van deze kamer geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Rummets karaktär tilltalar mig. 
The ambience of this room is attractive to me. 

De ambience van deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Rummets karaktär återspeglar min personlighet. 
The ambience of this room reflects my personality. 

De ambience van deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



FÄRGSÄTTNING
COLOUR

KLEUR

Färgsättningen av det här rummet ger mig en känsla av frihet. 
The colouring of this room gives me the feeling of freedom. 

De kleurstelling van deze kamer geeft me een gevoel van vrijheid 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Färgsättningen av det här rummet ger mig en känsla av lugn och ro. 
The colouring of this room gives me a calm and relaxed feeling. 

De kleurstelling van deze kamer geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Färgsättningen i det här rummet tilltalar mig. 
The colouring of this room is attractive to me. 

De kleurstelling van deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Färgsättningen i det här rummet återspeglar min personlighet. 
The colouring of this room reflects my personality. 

De kleurstelling van deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



TAK
CEILING

PLAFOND

Taket i det här rummet ger mig en känsla av frihet. 
The ceiling of this room gives me a feeling of freedom. 

Het plafond van deze kamer geeft me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Taket i det här rummet ger mig en känsla av lugn och ro. 
The ceiling of this room gives me a calm and relaxed feeling. 

Het plafond of deze kamer geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Taket i det här rummet tilltalar mig. 
The ceiling of this room is attractive to me. 

Het plafond of deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Taket i det här rummet återspeglar min personlighet. 
The ceiling of this room reflects my personality. 

Het plafond of deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



VÄGGAR
WALLS

MUREN

Väggarna i det här rummet ger mig en känsla av frihet. 
The walls of this room give me a feeling of freedom. 

De muren van deze kamer geven me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Väggarna i det här rummet ger mig en känsla av lugn och ro. 
The walls of this room give me a calm and relaxed feeling. 

De muren van deze kamer geven me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Väggarna i det här rummet tilltalar mig. 
The walls of this room give are attractive to me. 

De muren van deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Väggarna i det här rummet återspeglar min personlighet. 
The walls of this room reflect my personality. 

De muren van deze kamer weerspiegelen mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



DÖRRAR OCH FÖNSTER
DOORS AND WINDOWS

DEUREN EN RAMEN

Dörrar och fönster i det här rummet ger mig en känsla av frihet. 
The doors and windows in this room give me a feeling of freedom. 

De deuren en ramen geven mij een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Dörrar och fönster i det här rummet ger mig en känsla av lugn och ro. 
The doors and windows in this room give me a calm and relaxed feeling. 

De deuren en ramen geven mij een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Dörrar och fönster i det här rummet tilltalar mig. 
The doors and windows in this room are attractive to me. 

De deuren en ramen aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Dörrar och fönster i det här rummet återspeglar min personlighet. 
The doors and windows in this room reflect my personality. 

De deuren en ramen weerspiegelen mijn persoonlijkheid. 

11 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



GARDINER
CURTAIN

GORDIJNEN

Gardinerna i det här rummet ger mig en känsla av frihet. 
The curtains in this room give me a feeling of freedom. 

De gordijnen in deze kamer geven me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Gardinerna i det här rummet ger mig en känsla av lugn och ro. 
The curtains in this room give me a calm and relaxed feeling. 

De gordijnen in deze kamer geven me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Gardinerna i det här rummet tilltalar mig. 
The curtains in this room are attractive to me. 

De gordijnen in deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Gardinerna i det här rummet återspeglar min personlighet. 
The curtains in this room reflect my personality. 

De gordijnen in deze kamer weerspiegelen mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



GOLV
FLOOR

VLOER

Golvet i det här rummet ger mig en känsla av frihet. 
The floor in this room gives me a feeling of freedom. 

De vloer van deze kamer geeft me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Golvet i det här rummet ger mig en känsla av lugn och ro. 
The floor in this room gives me a calm and relaxed feeling. 

De vloer van deze kamer geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Golvet i det här rummet tilltalar mig. 
The floor in this room is attractive to me. 

De vloer van deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Golvet i det här rummet återspeglar min personlighet. 
The floor in this room reflects my personality. 

De vloer van deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



MATTOR
CARPETS

TAPIJT

Mattorna i det här rummet ger mig en känsla av frihet. 
The carpets in this room give a feeling of freedom. 

Het tapijt in deze kamer geeft me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Mattorna i det här rummet ger mig en känsla av lugn och ro. 
The carpets in this room give a calm and relaxed feeling. 

Het tapijt in deze kamer geeft me een kalm een ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Mattorna i det här rummet tilltalar mig. 
The carpets in this room are attractive to me. 

Het tapijt in deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Mattorna i det här rummet återspeglar min personlighet. 
The carpets in this room reflect my personality. 

Het tapijt in deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



MÖBLERING
FURNISHING

MEUBILAIR

Möbleringen i det här rummet ger mig en känsla av frihet. 
The furnishing in this room gives me a feeling of freedom. 

De meubilair in deze kamer geven me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Möbleringen i det här rummet ger mig en känsla av lugn och ro. 
The furnishing in this room gives a calm and relaxed feeling. 

De meubilair in deze kamer geven me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Möbleringen i det här rummet tilltalar mig. 
The furnishing in this room is attracting to me. 

De meubilair in de kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Möbleringen i det här rummet återspeglar min personlighet. 
The furnishing in this room reflects my personality. 

De meubilair in de kamer weerspiegelen mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



NATURLIGT LJUS
NATURAL LIGHT

NATUURLIJK LICHT

Det naturliga ljuset i det här rummet ger mig en känsla av frihet. 
The natural light in this room gives me a feeling of freedom. 

Het natuurlijke licht in deze kamer geeft me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det naturliga ljuset i det här rummet ger mig en känsla av lugn och ro. 
The natural light in this room gives a calm and relaxed feeling. 
Het natuurlijke licht geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det naturliga ljuset i det här rummet tilltalar mig. 
The natural light in this room is attractive to me. 

Het natuurlijke licht in deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det naturliga ljuset i det här rummet återspeglar min personlighet. 
The natural light in this room reflects my personality. 

Het natuurlijke licht in deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



ARTIFICIELLT LJUS
ARTIFICIAL LIGHT

KUNSTLICHT

Det artificiella ljuset i det här rummet ger mig en känsla av frihet. 
The artificial light in this room gives me a feeling of freedom. 
Het kunstlicht in deze kamer geeft me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det artificiella ljuset i det här rummet ger mig en känsla av lugn och ro. 
The artificial light in this room gives a calm and relaxed feeling. 

Het kunstlicht in deze kamer geeft me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det artificiella ljuset i det här rummet tilltalar mig. 
The artificial light in this room is attractive to me. 

Het kunstlicht in deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Det artificiella ljuset i det här rummet återspeglar min personlighet. 
The artificial light in this room reflects my personality. 

Het kunstlicht in deze kamer weerspiegelt mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



VÄXTER
PLANTS

PLANTEN

Växterna i det här rummet ger mig en känsla av frihet. 
The plants in this room give me a feeling of freedom. 

De planten in de kamer geven me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Växterna i det här rummet ger mig en känsla av lugn och ro. 
The plants in this room give a calm and relaxed feeling. 

De planten in deze kamer geven me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Växterna i det här rummet tilltalar mig. 
The plants in this room are attractive to me. 

De planten in deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Växterna i det här rummet återspeglar min personlighet. 
The plants in this room reflect my personality. 

De planten in deze kamer weerspiegelen mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg



TAVLOR
VISUAL ART

VISUELE KUNST

Tavlorna i det här rummet ger mig en känsla av frihet. 
The visual arts in this room give me a feeling of freedom. 

De visuele kunst in deze kamer geven me een gevoel van vrijheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Tavlorna i det här rummet ger mig en känsla av lugn och ro. 
The visual arts in this room give a calm and relaxed feeling. 

De visuele kunst in deze kamer geven me een kalm en ontspannen gevoel. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Tavlorna i det här rummet tilltalar mig. 
The visual arts in this room are attractive to me. 

De visuele kunst in deze kamer aan trekkelijk voor mij. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg

Tavlorna i det här rummet återspeglar min personlighet. 
The visual arts in this room reflect my personality. 

De visuele kunst in deze kamer weerspiegelen mijn persoonlijkheid. 

1 2 3 4 5 6 7 
Instämmer inte alls     Instämmer tillfullo

Not at all      Completely
Helemaal niet      Hel erg
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