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ABSTRACT

EMOTIONAL RESPONSES TOWARDS THE USE OF RECTILINEAR,
SYMMETRICAL CURVILINEAR AND ASYMMETRICAL CURVILINEAR
FORMS IN VIRTUAL ENVIRONMENTS

Örer, Zeyca
MFA, Department of Interior Architecture and Environmental Design
Supervisor: Assist. Prof. Dr. Çağrı İmamoğlu

July 2016

The aim of the study is to understand the effect of various forms in designs of
interior environments and compare different emotional responses of people
towards those environments. Therefore, this study was conducted to
compare positive or negative emotional responses of people experiencing
interior environments designed by three different forms: rectilinear,
symmetrical curvilinear and asymmetrical curvilinear. Twelve virtual interior
settings were created according to these forms. A questionnaire involving
Mehrabian and Russell’s PAD adjective pairs was utilized to measure
emotional responses of 61 volunteer respondents contacted on Balgat
Campus of Çankaya University. The results of one way ANOVA tests
illustrated that respondents felt more pleasant and aroused in the setting
designed with asymmetrical curvilinear forms than other settings. Moreover,
men tended to be more aroused in the setting designed with symmetrical
curvilinear forms than women.

Keywords: Curvilinear Forms, Emotion, Mehrabian and Russell’s PAD
model, Rectilinear Forms, Virtual Environments.
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ÖZET

SANAL ORTAM DENEYİMİNDE DOĞRUSAL, SİMETRİK EĞRİSEL VE
ASİMETRİK EĞRİSEL FORMLARIN INSANLAR ÜZERİNDEKİ DUYGUSAL
ETKILERI

Örer, Zeyca
İç Mimarlık ve Çevre Tasarımı Yüksek Lisans Programı
Tez Yöneticisi: Yrd. Doç. Dr. Çağrı İmamoğlu

Temmuz 2016

Bu çalışmanın amacı farklı formlarda tasarlanmış iç mekânların kullanıcılar
üzerindeki etkisini anlamak ve kullanıcıların bu mekânlarda hissettikleri farklı
duyguları karşılaştırmaktır. Bu nedenle, doğrusal, simetrik eğrisel ve
asimetrik eğrisel formlarla tasarlanmış iç mekânlarda kullanıcıların
hissettikleri olumlu veya olumsuz duyguları karşılaştırmak için bu çalışma
oluşturulmuştur. Doğrusal, simetrik eğrisel ve asimetrik eğrisel formlar
kullanılarak 12 sanal iç mekân yaratılmıştır. Çankaya Üniversitesi’nde gönüllü
olarak ankete katılan 61 kişinin duygularını ölçmek için Mehrabian ve
Russell’ın PAD sıfat tamlamaları kullanılmıştır. Tek yönlü varyans analizi
sonuçları katılımcıların kendilerini asimetrik eğrisel formlarla tasarlanmış iç
mekânlarda diğer mekânlara göre daha keyifli ve canlı hissettiklerini
göstermiştir. Bu sonuçlara ek olarak, erkekler kadınlara nazaran simetrik
eğrisel formlarla tasarlanmış iç mekânlarda daha canlı hissetmişlerdir.

Anahtar Kelimeler: Doğrusal/Düz Fromlar, Duygular, Eğrisel/Yuvarlak
Formlar, Mehrabian ve Russell’ın PAD modeli, Sanal Ortamlar
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CHAPTER I

INTRODUCTION
Interior environments such as residences, working areas, commercial and
public places are fundamental places where people spend most of their time
in their daily lives. Therefore, people are exposed to what interior
environments offer them such as functionality, form, odor, noise, natural or
artificial light, texture, etc. Exposing of a nonfunctional space, malodor, loud
or disturbing noise, insufficient or extreme levels of light in interior
environments could make people feel uncomfortable or have negative
emotions attached to this environment.

Form is one of the factors that affect emotions of humans. According to Lang
(1988), interaction between humans and environments creates aesthetic
experience that involves form. The use of various forms in designs of interior
environments could influence different emotional responses of people.
Therefore, this study aimed to compare positive or negative emotional
responses of people experiencing interior environments designed by
rectilinear, symmetrical curvilinear and asymmetrical curvilinear forms.
1

Emotion is one of the fundamental factor affecting our daily lives. According
to Mehrabian and Russell (1974), our near environment has an effect on our
emotions and behaviors. Therefore, it is important to be aware of what
elements in interior environments have positive or negative effects on our
emotions. Forms such as rectilinear or curvilinear can be one of the factors
affecting our emotions. Previous studies suggested that curvilinear forms
trigger more positive emotions (Kuller, 1980; Shepley, 1981; Hesselgren,
1987; Papanek, 1995; Salingaros, 1998; Madani Nejad, 2007) than rectilinear
forms. Also, Hopkins, Kagan, Brachfeld, Hans and Linn (1976) found that
curvilinear lines draw more attention than straight lines in infants.

1.1 Aim of the Study
The main purpose of this study is to find out whether people trigger different
emotions in interior environments designed by rectilinear, symmetrical
curvilinear and asymmetrical curvilinear settings or not, compare their
emotional responses towards those interior environments and understand
their relationship. Examining previous studies, it is seen that there is
insufficient knowledge in the effect of various forms such as rectilinear,
symmetrical curvilinear and asymmetrical curvilinear used in interior
environments on people. The results of this study might increase the
awareness of interior architects in using different forms in their designs.
Designers could also have knowledge that their preference of forms in
designing an interior environment evokes positive or negative emotions on
possible users.

2

1.2 Structure of the Thesis
This thesis involves five chapters. The introduction which consists of two
parts as aim of the study and structure of the study is the first chapter. This
chapter introduces the importance of forms used in interior environments and
their possible effects onto emotional responses of people.

The second chapter involves literature review consisting of three sub
headings as physical environment, emotion and virtual environments. The
sub heading physical environment gives information about aesthetic
experience, form and their relationships with humans. It also mentions about
previous studies conducted for different forms. The second sub heading
emotion enlightens reader about the studies on emotion, elements and
various ways to measure it. The second chapter ends with the information of
virtual environments, feeling presence in virtual environments and the
measurement of it.

The methodology of the experiment is explained in the third chapter that has
four sub headings as objectives of the study, research questions and
hypotheses, instruments and sample group. Also the process of creating
visual settings, conducting questionnaires, are presented in this chapter
under the sub heading of instruments.

3

The fourth chapter: results and discussion consists of seven sub headings as
presence test results, level of liking the settings, comparison of pleasure,
arousal and dominance scores, analytical plane of bipolar dimensions,
internal consistency test, correlations between variables and discussions.
The results of the study is comprehensively and statistically analyzed,
evaluated and discussed in this chapter.

The thesis finishes with the last chapter: conclusion which involves
conclusion remarks of the study, limitations of the study and suggestions for
future researches.
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CHAPTER II

LITERATURE REVIEW
Environment is an inseparable part of human beings. From the earliest times,
humans tend to create and alter their own physical environment according to
their needs. First, they found enclosed areas in nature, such as caves to
protect themselves from various threats such as climatic changes, other
species etc. After that they started to build their own shelter, in another
words; their own environment to fulfill their newly occurred demands with
developing technology. Humans had power to create and design
environments. Therefore, understanding manmade near environment and its
effect on humans play a fundamental role in the design process. The
following literature survey involves two main topics as physical environment
and emotion. First topic, physical environment has subtopics as aesthetic
experience, form and lastly curvilinear forms and design. After evaluating
physical environment in detail, emotion will be presented as latter main topic
that involves subtopics elements of emotion and measuring emotion.

5

2.1 Physical Environment
Physical environment involves oxygen, atmosphere, oceans, and land,
nature, odor, and so on that supports human life. It may be divided into two
categories as manmade physical environment and natural physical
environment. The design, shape and materials of built environment changes
according to developed technologies and also societies; however, in natural
environment, they hardly change. The current study mainly focuses on built
environment instead of natural environment.

Various studies have been conducted to understand the relationship between
environment and humans. According to Rafaeli and Vilnai-Yavetz (2004),
functionality, aesthetic qualities and meanings attached specific
environments are the three main factors for humans while they are evaluating
their near environment. In addition, Hekkert (2006), suggested a definition of
product experience: interaction between a user and a product provokes
aesthetic experience, experience of meaning and emotional experience.
According to Hekkert (2006), all human senses are gratified in aesthetic
experience. In both studies, aesthetic factor is one of the fundamental factors
in evaluating environments. It affects humans while they are evaluating an
environment or a product. Therefore, the next chapter will focus on aesthetic
experience.

6

2.1.1 Aesthetic Experience
According to Lang (1988), interaction between humans and environments
creates aesthetic experience. He categorizes aesthetic experience as
sensory, formal and symbolic interaction. In sensory aesthetics, received
sensation from the near environment is the main concern. Received
sensation creates arousal according to noise, color, odor, and texture of the
environment. In addition to sensory aesthetics, there is an approach as
formal aesthetics in architecture, which appears with an appreciation of the
visual world, involving a variety of forms, rhythms, complexities, etc. Lastly,
symbolic aesthetic occurs with the related meaning of near environment that
gives humans pleasure.

In addition to the symbolic aesthetics, Lang (1988) suggested five variables
as building configuration, spatial configuration, material configuration, nature
of illumination and lastly pigmentation. In more detail, building configuration is
related with specific shapes and patterns such as rectilinear and symmetry.
Spatial configuration involves consumption of space, proportion and volume
of enclosed space. Thirdly, material configuration has associations with
visual character, sonic, haptic, and olfactory nature. Nature of illumination is
related to natural or artificial source of light. Lastly, pigmentation involves
colors that humans perceive within their environments. Briefly, aesthetic
experience as a term states that humans have strong association with near
environment and its elements. Therefore, form in the following chapter
becomes one of the fundamental elements affecting humans.

7

2.1.2 Form
As literature has indicated so far, form of the interior space creates a
subjective experience related to aesthetic experience. Therefore, it is crucial
to discover which elements create form. Environment or in more specific
words, interior space is a three-dimensional area, which involves a variety of
volumes. As Ching (2007) explains, volume initiates with a single point and
combination of points creates a line. Therefore, lines produce plane and
accordingly, planes generate a volume. Ching (2007) also indicates that form
is the primary identifying characteristic of volume. Various interrelations of
planes create different shapes and forms such as circle, triangle, square,
polygons, etc. Interior space is mostly made of cubical volumes, in another
words rectilinear forms. Rectilinear forms are the compositions of straight
lines. As Ching (2007) suggests, motion of straight lines creates ruled
surfaces. Hence, rectilinear forms can be called as angular nature. However,
it is hard to recognize rectilinear forms in nature. Curvilinear forms are more
recognizable when compared to rectilinear forms. According to Ching (2007),
curvilinear form is the composition of curved lines and motion of curved lines
creates fluid surfaces. Moreover, curvilinear forms can be divided into two as
symmetrical curvilinear and asymmetrical curvilinear forms. Symmetrical
curvilinear forms are made of symmetrical curvilinear surfaces, which are
inherently stable. Barrels and domes are the precise examples of
symmetrical curvilinear forms. Asymmetrical curvilinear forms, which are
made of symmetrical curvilinear surfaces are dynamic and expressive in
nature. According to change of perspectives, form of interior space changes
dramatically in asymmetrical curvilinear forms. In addition, the amount of
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complexity level increases while forms change from rectilinear to symmetrical
curvilinear and symmetrical curvilinear to asymmetrical curvilinear. Form is a
crucial element in the design process; therefore, there are studies related to
form and its effects on humans. The next chapter will review studies on the
effect of curvilinear forms on design.

2.1.3 Previous Studies on Curvilinear Form and Design
In design literature on form, there are studies which mainly focus on
curvature-curvilinear form. Hopkins, Kagan, Brachfeld, Hans and Linn(1976)
found that curvilinear lines draw more attention than straight line in infants.
Moreover, Hesselgren (1987), found that stimulations of curved streets were
evaluated more positively than straight ones. Papanek (1995) illustrated why
people are more likely to find curvilinear forms cuter. He suggested that child
physiognomy evokes feeling of warmth and protectiveness in human
according to different curvilinear forms.

In addition to these studies, Salingaros (1998) claimed that buildings with
natural and biological forms appear to be psychologically more comfortable.
Similarly, Shepley (1981) and Kuller (1980) found that curvilinear interior
forms in architecture evoke feelings that are more positive. Madani Nejad
(2007) tried to discover different emotional responses of designers and nondesigners in curvilinear architectural settings. The result illustrated that nonarchitects had significant positive response to curvilinear architectural forms.
Moreover, non-architects rated curvilinear forms to be more pleasant,
uplifting and stress reducing.
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Dazkir and Read (2011) studied people’s emotional reactions to different
furniture forms (as a visual characteristic of the environment) and used three
different furniture forms such as rectilinear, curvilinear and a combination of
the two. The results showed that rectilinear settings were associated with
emotional states such as stressed, annoyed, and angry while curvilinear
settings were associated with emotional states such as pleased, peaceful,
contented, calm, and relaxed. Pearson (2001) stated another hypothesis
about why humans prefer organic forms. He suggested that organic forms
have an association with nature and human body. Therefore, forms evoke
feelings in humans. Humans feel more positive when they encounter with
organic shapes. To be able to understand various reactions of human
towards different interior settings, people’s emotions appears as the second
main topic in literature.

2.2 Emotion
According to Schachter and Singer (1962), emotion is a state of physiological
arousal and of cognition appropriate to this state of arousal. Even though
authors suggested a clear meaning of emotion, sources in the literature of
emotion indicate that there is uncertainty. In the literature, there is a
confusion about the words feeling and emotion. Feeling and emotion are
different, and feeling is just one component of emotion. Desmet (2010)
preferred to distinguish emotions from other affective states such as moods,
attitudes, sentiments, preferences, and personality traits. Moreover, it is
challenging to isolate emotion or emotional states from sentiments,
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interpersonal stances and emotional traits. Desmet (2010) explained that
affective states influence each other and emotion. In addition, he suggested
that in product experience, sentiments are dependent on artifacts while
moods and emotional traits are independent.

Previous studies focus more on basic emotions more than mixed emotions.
Ekman (1992) explained that mixed emotions involve more than one
emotional state. Basic emotions such as surprise, joy, sadness, disgust, fear,
and contempt are universal. To understand and measure emotion, elements
of emotions should be studied.

2.2.1 Elements of Emotion
Scherer (2005) suggested that cognitive appraisal, bodily symptoms, action
tendencies, expression and feelings are components of emotions. Cognitive
appraisal provides an evaluation of events and objects. Bodily symptoms are
the physiological responses such as sweating, increase of heartbeat. Action
tendencies are responses such as laughing, touching. Expression is a
response with facial or vocal expressions such as smiling. Lastly, feelings are
the subjective experiences such as anger, happiness, and excitement.

Scherer (2005) stated that there is a need to measure all those components
to be able to uncover a real emotional state. However, it is difficult to
measure all components. In the literature, there are examples of various
studies, which focus on different components to measure emotions. The
following chapter will review the methods of measuring emotions.
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2.2.2 Measuring Emotion
According to Desmet (2010), emotional response should be measured at the
time of experience because emotions are short-term reactions. He suggested
three ways to measure emotion. The first way is measuring facial and vocal
expressions, which only measures basic emotions. In this way, there is also a
need for complex equipment and experts. The second way is measuring
physiological reactions such as blood pressure, heart beat, brain waves. This
method also needs complex and expensive equipment. The result is reliable
and objective, however; this method cannot measure mixed emotions. Lastly,
the subjective feeling method is a convenient way to reach data of mixed
emotions. It also involves both verbal and nonverbal methods to
measurement.

The literature illustrated Mehrabian and Russell (1974) model of emotion as a
reliable way to measure how people evaluate their near environment; they
proposed 18 semantic differential descriptors with three dimensions of
emotions as pleasure, arousal and dominance. Their bipolar method
contained three dimensions of emotion as pleasure-displeasure, arousalnon-arousal, and dominance-submissiveness. Pleasure-displeasure involves
emotional states such as pleasant-unpleasant and happy-unhappy. Arousalnon-arousal includes sleepy-aroused, excited-depressed. Lastly, dominancesubmissiveness has a range from feeling extremely controlled to feelings of
mastery. Many studies preferred using this method in their surveys.
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According to Russell and Pratt (1980), perceptual cognitive meaning and
affective meaning are two sub categories of the meaning that persons
attribute to environments. Affective meaning involves two dimensional bipolar
space which has eight variables in the analytical plane (See Figure 1). The
plane is combination of pleasant (0°), exciting (45°), aroused (90°),
distressing (135°), unpleasant (180°), gloomy (225°), sleepy (270°), and
relaxing (315°).

Figure 1. Circular ordering of eight effective descriptors

2.3 Virtual Environments
Barfield and Williges (1998: 351) described the term virtual environment as
‘’computer generated virtual representations of human visual, proprioceptive,
haptic, auditory and olfactory displays’’. They also defined virtual
environment technology as all the technology related to virtual reality,
13

augmented reality, visualization, head-mounted displays, desktop computer
displays, wall/room projections, perspective displays, computer walk-through,
stereoscopic displays, wearable computers, computer based stimulations,
and so forth’’. According to Belingard and Peruch (2000) and Moffat,
Zoderman and Resnick (2001) (as cited in Memikoglu, 2012: 6) stated that:
Virtual environments allow simulated exploration of three-dimensional
(3D) environments from a view-centered perspective, allow the creation
of environments with different complexity, allow the researchers to have
greater control over visual features and complexity of the environment
than the real world environments and allow interactive navigation with
continuous measurements within it.

Since the virtual environments is not real environments, feeling presence in
virtual environments come as an important topic.

2.3.1 Feeling Presence in Virtual Environments
According to Witmer and Singer (1998), the term presence is defined as a
person’s subjective experience of being in an environment, even though the
person is physically located in another environment. In addition to this
definition, Slater (1999) claimed that the term presence is a subjective and
psychological sense. Witmer and Singer (1998) claimed that focus and
attention of people make them to feel more involved and attached to virtual
environment of stimuli.

Studies such as Danford and Willems (1975), Daniel and Meitner (2000),
Hendrick, Martyniuk, Spencer and Flynn (1977) (as cited in İmamoğlu,
Şenyapılı & Demirbaş, 2009) illustrates that representatives of physical
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environments may produce similar evaluations like actual environments in
the researches. Previous studies show that researchers used virtual
environments instead of real environments in their researches (Memikoglu,
2012; Gras, Gyselinck, Perrusel, Orriols, Piolino, 2012; Memikoglu, 2014;
Shushan, Portugali, Blumenfeld-Liebertal, 2016). Using virtual environments
have certain advantages and disadvantages. It saves time and money as an
advantage, however; there is common thought that people attending the
research do not feel fully present in the environment. According to Lilly
(1977) (cited in Malbos, Rapee & Kavakli, 2012: 268), ‘‘In the province of the
mind, what one believes to be true is true or becomes true, within certain
limits to be found experientially and experimentally. These limits are further
beliefs to be transcended. In the mind, there are no limits.’’ Therefore, there
is a strong possibility that participants feel presence in the virtual
environments.

2.3.1 Measuring Presence
There are different approaches towards the measurement styles of presence.
According to Lombard and Ditton (1997), there are physical and social
approaches of six conceptualizations of presence. The six conceptualizations
of presence are social richness, realism, transportation, immersion, social
actor within medium, and medium within social actor. Ijsselsteijn, De Ridder,
Freeman and Avons (2000) indicate that the sense of being physically
located is physical presence and the feeling of being together is social
presence. Moreover, Ijsselsteijn (2004) states that there are two main
approaches as subjective and objective in measuring presence. He also
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stated that subjective measure involves participants’ conscious judgement of
their psychological state or response. The objective measure involves
measuring participants’ automatic responses without conscious deliberation
(Ijsselsteijn, 2004).

16

CHAPTER III
THE STUDY
3.1 Objectives of the study
Literature suggests that our environments may have an influence on our
emotions. This effect could be more pronounced in interiors where we spend
most of our time. Form is one of the factors which belongs to components of
interior environments. Therefore, the aim of the study was to compare
different emotional responses of respondents towards interior environments
predominantly designed with using different line qualities in their forms
namely rectilinear, symmetrical curvilinear and asymmetrical curvilinear
forms.

To discover differences between emotional responses to various
environments, virtual interior settings were created according to three
dominant forms: rectilinear, symmetrical curvilinear and asymmetrical
curvilinear. A questionnaire which used Mehrabian and Russell’s PAD
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adjective pairs was utilized to measure emotional response of respondents.
Before starting data collection, a pilot study was conducted with 10
participants, and according to the feedbacks, required alterations were
applied to the questionnaire. The finalized version of the questionnaire was
applied to 61 volunteer participants contacted in Çankaya University. The
answers of participants then evaluated and compared by using statistical
analysis.

3.2 Research Questions and Hypotheses
Form is one of the important factors which affects the emotions of people
(Lang, 1988). The various forms which comes forward as a dominant input of
environment changes human perception and emotion. Previous studies
discovered that our reactions and emotions to different forms may differ; such
as curvilinear or rectilinear forms of a furniture (Dazkir & Read 2011),
curvilinear or straight street (Hesselgren, 1987) etc. (Kuller, 1980; Papanek,
1995; Salingaros 1998; Madani Nejad, 2007). Therefore, relying on the
results of previous studies, the research questions and hypothesis are
conducted as they are presented below;

RESEARCH QUESTION 1: Are there any differences between emotional
responses of people to interior settings designed with rectilinear and
curvilinear forms?
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RESEARCH QUESTION 2: Are there any differences between emotional
responses of people interior settings designed with symmetrical curvilinear
settings and asymmetrical curvilinear forms?

HYPOTHESIS 1: Interior settings with curvilinear forms evoke more positive
emotions in respondents than those with rectilinear forms.

HYPOTHESIS 2: Interior settings with symmetrical curvilinear forms evoke
more positive emotions in respondents than those with asymmetrical
curvilinear forms.

3.3 Instruments
To measure different emotional responses of participants towards settings
designed with rectilinear, symmetrical curvilinear and asymmetrical
curvilinear forms, there were four main heading came forward as visual
setting, questionnaire, sample group and assessment.

3.3.1 Visual Setting
Earlier studies mostly used 2D images as instruments in creating virtual
environments (Hesselgren, 1987; Madani Nejad, 2007; Dazkir & Read,
2011). Generally, hand drawings or computer programs were used as visual
settings. In this study, video was selected as a digital communication tool
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instead of 2D drawings of settings. Thus, a total of 12 videos were prepared
to present visual settings. There were three main interior setting designs, and
each was manipulated to three similar settings which were predominantly
formed by rectilinear, symmetrical curvilinear and asymmetrical curvilinear
lines. In addition to three main interior settings with three manipulations,
there were also three buffer settings in order to increase variation of the
stimuli, and reduce bias that may result from respondents becoming aware of
the aims of the study.

Lobbies, entrance and/or waiting areas of interior spaces were used in
creating the representative settings to give a general impression, and reduce
effects that may be associated with spaces with specific functions. Another
aim in creating the spaces was creating interior settings which were difficult
to be named or labeled easily by the respondents. We tried to eliminate the
positive or negative feelings that would come with respondents’ real life
experience of the real life, therefore, it was avoided to design interior settings
from real interior places that respondents might have been experienced. We
wanted to make interior settings that respondents realize them as interior
places of some building, but not name where they are from exactly. In
addition, we created settings with different scales and ceiling heights to better
represent everyday environments.

The settings involved interior space elements such as floors, ceilings, walls,
columns, windows, doors, plinths, crown moldings and some built-in or
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mobile furniture, such as desks, sitting elements, frames, etc. In all settings,
human figures were located to provide scale and appear more realistic.
Monochromatic color scheme was used to avoid effect of color towards
emotional responses of respondents.

In the first setting (See Figure 2), there was an L shaped interior with a
ceiling, suspended ceiling emphasizing the entrance direction, crown
molding, walls, window, door, plinth, floor, desk, frame with no image and
banks. In S1RL, all interior elements and furniture involved linear direction
and cubic or rectangular prism. In S1SC, the rectilinear forms turned to be
curvilinear in the edges of elements. Lastly, in S1AC, the rectilinear forms;
cubic or rectangular prisms transmuted into asymmetrical rounded forms.
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Figure 2: Setting 1 with Three Manipulations; S1RL Rectilinear, S1SC
Symmetrical Curvilinear, S1AC Asymmetrical Curvilinear Form

In the second setting (See Figure 3), there was a lower case t-shaped interior
which involved a ceiling, suspended ceilings emphasizing the walls and the
desk area, walls, window, floor, angular L-shaped desk, and built in sitting
element. In S2RL, all interior elements and furniture involved linear direction
and cubic or rectangular prisms. In S2SC, as it was done in setting one, the
rectilinear forms turned to be curvilinear in the edges of elements. In S2AC,
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the rectilinear forms; cubic or rectangular prisms transmuted into
asymmetrical rounded forms.

Figure 3: Setting 2 with Three Manipulations; S2RL Rectilinear, S2SC
Symmetrical Curvilinear, S2AC Asymmetrical Curvilinear Form

In the third setting (See Figure 4), there was rectangular interior which
involved an atrium, ceilings of first floor and second floor, columns, walls,
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skylight, floor, door, rectangular desk and frame with no image. In S3RL, all
interior elements and furniture involved linear direction and cubic or
rectangular prisms. In S3SC, as it was done in setting one and setting two,
the rectilinear forms turned to be curvilinear in the edges of elements. In
S3AC, the rectilinear forms; cubic or rectangular prisms transmuted into
asymmetrical rounded forms.

Figure 4: Setting 3 with Three Manipulations; S3RL Rectilinear, S3SC
Symmetrical Curvilinear, S3AC Asymmetrical Curvilinear Form
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Three buffer settings were designed with the same approach of three settings
(See Figure 5). The reason of adding buffer settings in the research was to
prevent learning effect. In the buffer setting a, there were L-shaped interior
which involved a ceiling, walls, windows, floor, L-shaped desk and a frame
with no image. Buffer setting b had a rectangular interior which involved a
ceiling, a suspended ceilings emphasizing the desk walls, windows, floor, Lshaped desk, a passageway, and built in sitting elements. In the buffer
setting c, there were rectangular interior which involved a ceiling, two storeys,
two columns, walls, floor, angular rectangular desk, and a frame with no
image.
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Figure 5: Buffer Setting a, BSa - Buffer Setting b, BSb - Buffer Setting c, BSc

The computer programs AutoCAD, 3Ds MAX, Lumion and After Effects were
used to create the twelve videos. AutoCAD was used to draw 2D plans of the
each setting. Curvature levels increased with each alternative settings. After
drawing plans in AutoCAD, they were imported into the 3Ds MAX program to
model the 3D versions. The light and realistic effects were applied by
Lumion. The models of the settings were imported into Lumion and twelve
frames were photographed for each setting. The photographs started to be
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taken in a wider point of view in the setting and was approached with every
frame. The twelfth frame was the closest to the focal area in the room. With
the help of After Effects program, these twelve frames of photographs
composed an eight seconds video at the end. In the videos predetermined
path was used and the viewpoint of videos were first person viewpoint. In the
first four seconds of every video the point of view was getting closer from a
wider view and in the following four seconds, the point of view was getting
wider from the closer view as if someone was approaching the setting, and
then retreating from the setting (See Appendix A).

The respondents encountered the videos of settings in two different orders to
eliminate the order effect. Twelve videos which involved three sets of settings
with three manipulations each, (plus three buffer settings; twelve in total)
were arranged in an order by using After Effects program so that they
become one video in total. In the end, there were two videos in two different
orders. Each video was two minutes and twenty six seconds long and
involved a starting page explaining the study, ending page with an
appreciation letter, twelve break pages following the twelve videos to offer
time to respondents to fill out the ratings of the questions on the
questionnaire for each video. The two orders of settings were collated by
randomly picking cards from a box with twelve cards having names of all
settings. See Appendix B for the orders of twelve settings in the first and
second videos.
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The participants sat on a stool and watched the videos from a screen of a
laptop located on a black desk placed toward a white wall. The screen size of
the laptop was 15 inches and respondents watched the videos in full size
video format (See Figure 6).

Figure 6: The research room
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3.3.2 Questionnaire
The questionnaire included a paragraph that provided information about the
survey and contacts. It also included a statement that participation in the
study was voluntary. The questionnaire was divided into two parts. The first
part aimed to get general information about respondents and in the second
part there were questions to measure reactions of respondents towards the
videos.

In the first part, there were five questions involving age, gender, level of
education, the subjects of education, and current emotional state (See
Appendix C). The respondents answered a question about their emotional
state before watching the videos. The aim of the question was to control
respondents’ emotional states that may affect the results of the tests.

In the second part of the questionnaire, the aim was to measure respondents’
presence levels in the videos, their level of liking of the settings and their
emotional responses towards the settings. The presence test was applied to
the participants to measure their impressions of being existent in the virtually
created videos of settings. Presence test (See Appendix C) involved two
questions which were taken from Hendrix and Barfield questionnaire (1996).
The question following the presence test questions measured the
respondents’ level of liking towards the settings (See Appendix C). The aim
of the question was see if there is a correlation between respondent’s level of
liking the settings and pleasure arousal, dominance results.
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Lastly, PAD adjective pairs of Mehrabian and Russell (1974) were used to
measure respondents’ emotional response. In total, there were 16 adjectives
used in the study. Six of them were classified as pleasure and following six
were classified as arousal and last four were related to dominance. In the
PAD adjective pairs of Mehrabian and Russell, there were six adjective pairs
suggested for each heading pleasure, arousal and dominance. A seven point
scale was used for measurement. Pleasure adjectives were Unhappy –
Happy, Annoyed – Pleased, Unsatisfied – Satisfied, Melancholic –
Contented, Despairing – Hopeful and Bored – Entertained. Arousal
adjectives were Uninterested – Stimulated, Calm – Excited, Sluggish –
Frenzied, Jittery - Dull, Sleepy - Wide-awake, Unaroused – Aroused. Lastly,
dominance adjectives used in the study were Submissive – Dominant, Cared
for - In control, Guided – Autonomous, Influenced – Influential. In the original
test, there were two more adjective pairs for dominance however; they were
removed to reduce the duration of the study.

Since the respondents were native Turkish speakers, Turkish translations of
the adjective pairs and the questionnaire were conducted. The Turkish
versions of adjective pairs were adopted from the research of
Yekanialibeiglou (2015) (See Appendix D).

3.4 Sample Group
Convenience sampling was used to reach the participants. After contacting
the volunteering respondents, they were invited to the research room at
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Çankaya University. In total, 61 respondents participated in the research.
Twenty seven of them were women and 34 were men. The survey took 25 to
30 minutes for each respondent. The respondents were between 19 - 35
years old with the mean age of 26. The level of education of participants
were predominantly graduate or undergraduate with the 77% also 19.7%
were master - PhD and 3.3% were in high school. There were 32 participants
whose majors were interior architecture and 29 respondents whose majors
were social sciences, sciences and etc. (See Appendix E, Table E1).
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CHAPTER IV
RESULTS AND DISCUSSION
In the survey, all statistical analyses were conducted using Statistics
Package for the Social Sciences (SPSS 21). To analyze the collected data,
the mean scores of pleasure, arousal and dominance were examined and
compared between the three main settings. Independent ANOVA tests were
run to compare mean scores. In addition, demographics, level of liking,
current emotional state were used as dependent variables and dependent
ANOVA test were run for pleasure, arousal and dominance means. Internal
reliability test was run for pleasure, arousal and dominance adjectives.

The respondents marked their current emotional states on a 7 point Likert
scale before starting the test (See Figure 7). They answered ‘’somewhat
good’’ as lower emotional state and ‘’very good’’ as highest. No one marked
‘’bad’’ or ‘’very bad’’ as an answer. The majority of them rated their emotional
state as between ‘’somewhat good’’ and ‘’good’’ (M= 5.54, SD= 1.06).
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Figure 7: Current emotional state question on a 7 point Likert scale

4.1 Presence Tests Results
According to the presence test of Hendrix and Barfield (1996), the majority of
the respondents rated their level of presence strong in the settings. The total
mean score in all settings were 65.94 with SD= 15.37 (See Table 1). Total
mean scores of three variations illustrated that settings with symmetrical
curvilinear lines (SSC) had the highest presence score (M= 67.17,
SD=16.74). Settings with rectilinear (SRL) and asymmetrical curvilinear lines
(SAC) had slightly lower presence scores Moreover, one-way repeated
measure analysis of variance (ANOVA) was conducted to compare the three
mean scores and the results illustrated that there were no significant
difference between three variations (Wilks’ Lambda=0.97, F (2, 59)=0.80,
p=0.45>0.05, n2=0.2 (See Appendix E, Table E2). The level of presence was
highest in symmetrical curvilinear version of setting 3 (S3SC) and lowest in
asymmetrical curvilinear variation of setting 1 (S1AC). The respondents had
more presence in setting 3 and less presence in setting 1 (See Table 1).
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Table 1: Settings with mean scores and standard deviations of presence
levels

4.2 Level of Liking the Settings
The respondents answered the question ‘’how much have you liked the
setting that you have watched?’’ on three point Likert scale. The majority of
them had positive ratings for liking the settings that were presented to them
in the video format. The total mean score in all settings were 2.38 out of three
with 0.42 standard deviation. Total mean scores of three variations illustrated
that respondents liked settings with symmetrical curvilinear lines (SSC) and
asymmetrical curvilinear lines (SAC) slightly more than rectilinear lines (SRL)
(See Table 3). One-way repeated measure analysis of variance (ANOVA)
was conducted to compare three mean scores of liking the settings. The
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comparison illustrated that there were no significant difference between three
variations (Wilks’ Lambda=0.91, F (2, 59) = 2.80, p=0.07>0.05, n2=0.09)
(See Appendix E, Table E3). The respondents rated symmetrical curvilinear
variation of setting 3 (S3SC) the highest. They rated rectilinear (S1RL) and
symmetrical curvilinear (S1SC) variations of setting 1 as the lowest (See table
2).

Table 2: Settings with mean scores and standard deviations of level of liking

35

4.3 Comparison of PAD
To see the different emotional responses of respondents between the
settings rectilinear, symmetrical curvilinear and asymmetrical curvilinear
variations, pleasure, arousal and dominance scores of all settings were
compared conducting one-way repeated measure analysis of variance
(ANOVA).

4.3.1 Pleasure
The pleasure scores were compared between the nine manipulated settings.
As mentioned previously, the pleasure ranged between one and seven in all
settings. Scores from five to seven states positive, four states neutral and
three and below states negative ratings for pleasure. The mean scores of
pleasure were negative in setting one variation of rectilinear (S1RL), setting
one variation of symmetrical curvilinear (S1SC) and setting two variation of
rectilinear (S2RL). The rest of the settings received positive ratings (See
Table 5). Mean scores of pleasure had consistent increase starting from
rectilinear setting to asymmetrical setting. In another words, rectilinear
settings of three variations had the lowest mean scores of pleasure, whereas
asymmetrical curvilinear settings had the highest (See Table 3). The total
mean scores of three main settings illustrates that mean of pleasure score
was the highest in symmetrical linear settings (SSC) and the lowest in
rectilinear settings (SRL), (See Appendix E, Table E4).
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Table 3: Descriptive statistics of pleasure scores of settings.

Moreover, according to the result of one way ANOVA, there were significant
differences between the mean scores of the settings (Wilks’ Lambda=0.87, F
(2, 59) = 4.16, p=0.02<0.05, n2=0.12). The null hypothesis was rejected as
there was significant difference between interior settings with curvilinear lines
and rectilinear lines according to pleasure scores. In pairwise comparisons,
there was significant difference between asymmetrical curvilinear and
rectilinear settings with p value=0.03<0.05. Also, there was no significant
difference between rectilinear and symmetrical curvilinear with p
value=0.06>0.05 (See Appendix E, Table E4).

37

4.3.2 Arousal
The arousal scores were compared between the nine manipulated settings. It
ranged between one and seven in all settings as was the case in pleasure
scores. The mean scores of arousal were negative in setting one variation of
rectilinear (S1RL), setting one variation of symmetrical curvilinear (S1SC) and
setting two variation of rectilinear (S2RL). The rest of the settings scored
positive (See Table 4). Rectilinear setting of three variations had the lowest
mean scores and asymmetrical curvilinear settings had the highest scores of
arousal. The total mean scores of three main settings illustrates that mean of
arousal score was the highest in asymmetrical linear settings (SAC) and the
lowest in rectilinear settings (SRL).

Table 4: Descriptive statistics of arousal scores of settings
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Moreover, according to the result of one way ANOVA, there were significant
differences between the mean scores of the settings (Wilks’ Lambda=0.87, F
(2, 59) = 4.36, p=0.02<0.05, n2=0.13). The null hypothesis was rejected as
there was significant difference between interior settings with curvilinear lines
and rectilinear lines according to arousal scores. In pairwise comparisons,
there was significant difference between asymmetrical curvilinear and
rectilinear settings (p=0.02<0.05). There were no significant differences
between rectilinear and symmetrical curvilinear settings with p
value=0.33>0.05 and between symmetrical curvilinear and asymmetrical
curvilinear settings (p=0.27>0.05), (See Table Appendix E, Table E5).

4.3.3 Dominance
The dominance scores were compared between the nine manipulated
settings. It ranged between one and seven in all settings as was the case in
pleasure and arousal scores. The mean scores of dominance were negative
in setting one variation of rectilinear (S1RL), setting one variation of
symmetrical curvilinear (S1SC) and setting two variation of rectilinear (S2RL).
The rest of the settings scored positive (See Table 5). In setting one,
symmetrical curvilinear variation had the lowest mean score while
symmetrical curvilinear had the highest, rectilinear variations had lowest in
setting two and three while symmetrical curvilinear variation had the highest
mean score. The total mean scores of three main settings illustrates that
mean of dominance score was the highest in asymmetrical linear settings
(SAC) and the lowest in rectilinear settings (SRL).
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Table 5: Descriptive statistics of dominance scores of settings

The results of one way ANOVA indicated that there were no significant
differences between the mean scores of the settings (Wilks’ Lambda=0.93,
F(2, 59)=2.08, p=0.13>0.05, n2=0.07) (See Table Appendix E, Table E6).

4.3.4 Demographics with PAD
One way ANOVA test was conducted on dependent pleasure, arousal and
dominance scores with factors; age, gender, level of education, area of
education and current emotional state. There were no significant difference in
factors age, level of education and current emotional state. There were
significant differences examined in factors; gender and level of education.
One way ANOVA illustrated that there was a significant difference in arousal

40

of symmetrical curvilinear settings (F (1,60)=4.52, p=0.04<0.05). Men had
higher ratings for arousal in symmetrical curvilinear setting than women (See
Appendix E, Table E7). Moreover, the results showed that there was a
significant difference in arousal of symmetrical curvilinear settings (F
(1,59)=4.73, p=0.03<0.05). Interior architects had higher ratings for arousal in
symmetrical curvilinear setting than respondents whose majors were other
studies (See Appendix E, Table E8).

4.4 Analytical Plane of Bipolar Dimensions
In the study, pleasure and arousal scores of all settings were applied to this
analytical plane. In the first set of rectilinear, symmetrical and asymmetrical
curvilinear settings, results illustrated that all variations of settings had
scatters mostly in unpleasant-sleepy (gloomy) and pleasant-aroused
(exciting) emotions; however, the percentages change according to
rectilinear, symmetrical and asymmetrical curvilinear settings (See Figure 8).
In the first set of variations, gloomy was dominant in rectilinear setting,
gloomy and exciting were dominant in symmetrical curvilinear setting and
exciting was dominant in asymmetrical curvilinear setting.
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Figure 8: Setting 1 with three variations

In the second set of variations, results illustrated that all variations of setting
second had scatters dominant in pleasant-aroused (exciting) emotions;
however, the percentages of exciting changes according to rectilinear,
symmetrical and asymmetrical curvilinear settings. Exciting was dominant in
rectilinear setting with 43.6%, in symmetrical curvilinear setting with 45% and
in asymmetrical curvilinear setting with 56.6% (See Figure 9).
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Figure 9: Setting 2 with three variations

In the third set of variations, results illustrated that all variations of setting
third had scatters more dominant in pleasant-aroused (exciting) emotions
than in the second set of variations. The percentages of exciting changes
according to variations like the first and the second set of variations. Exciting
was dominant in rectilinear setting with 64.6%, in symmetrical curvilinear
setting with 75.4% and in asymmetrical curvilinear setting with 71.6% (See
Figure 10). The difference of this set is that there is no rise in asymmetrical
curvilinear setting like previous set of variations. In variation of asymmetrical
curvilinear 3.8% of excitement moved to distressing.
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Figure 10: Setting 3 with three variations

In the all set of variations, results illustrated that rectilinear variations of three
settings had 42.4% dominance in gloomy part of the analytical plane.
Symmetrical and asymmetrical curvilinear variations had dominance in
excited part. Moreover, rectilinear variation had second dominance in
exciting, symmetrical curvilinear had in relaxing and asymmetrical curvilinear
had in gloomy parts of the analytical plane. The results illustrates that the
change of forms in interior settings affects emotional responses of people
(See figure 11).
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Figure 11: Total of settings with three variations

4.5 Internal Consistency Reliability Test
To eliminate unreliable factors out of the test, the internal consistency
reliability test was conducted before conducting correlation and ANOVA
tests. Six adjective pairs of pleasure were reliable with 0.94 Cronbach’s
coefficient alpha and no adjective was excluded. Six adjective pairs of
arousal were also reliable with 0.92 Cronbach’s coefficient alpha and no
adjective was excluded. Lastly, four adjective pairs of dominance were
reliable with 0.89 Cronbach’s coefficient alpha and no adjective was excluded
(See Appendix E, Table E9, E10, E11).
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4.6 Correlations between Variables
Correlations were conducted for demographics, current emotional statement,
level of liking and sixteen adjective pairs of PAD. According to the result of
correlation matrix table, adjective pairs of pleasure, arousal and dominance
had positive and high correlation with each other. Each six adjective pairs of
pleasure had the highest correlation with pleasure adjective pairs. They also
had lowest correlation with five arousal adjective and one dominance
adjective pair (Alpha= 0.01). For pleasure adjectives, the highest correlation
was between ‘’Unhappy- Happy’’ and ‘’Bored-Entertained’’ (0.90,
Alpha=0.01) and the lowest was between ‘’Unsatisfied-Satisfied’’ and ‘’CalmExcited’’ of arousal adjective pairs and also ‘’Melancholic-Contended’’ and
‘’Guided-Autonomous’’ of dominance adjective pairs (0.34, Alpha=0.01).

The six arousal adjective pairs had the highest correlations with four arousal
adjective pairs and two pleasure adjective pairs. They also had lowest
correlations with three arousal, two dominance and one pleasure adjective
pairs (Alpha= 0.01). The highest correlation was between ‘’UninterestedStimulated’’ and ‘’Melancholic-Contended’’ of pleasure adjective pairs (0.83,
Alpha=0.01) and the lowest was between ‘’Dull-Jittery’’ and ‘’SluggishFrenzied’’ of arousal adjective pairs and also ‘’Sleepy-Wide awake’’ and
‘’Melancholic-Contended’’ adjective pairs (0.34, Alpha=0.01). Moreover,
‘’Sleepy-Wide awake’’ had no correlation with ‘’Calm-Excited’’.
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The four dominance adjective pairs had the highest correlations with three
dominance and one pleasure adjective pairs. They also had lowest
correlations with four arousal adjective pairs (Alpha= 0.01). The highest
correlation was between ‘’Cared for-In control’’ and ‘’Submissive-Dominant’’
(0.81 Alpha=0.001) and the lowest was between ‘’Guided-Autonomous’’ and
‘’Calm-Excited’’ of arousal adjective pairs (0.34, Alpha=0.01). Lastly,
‘’Submissive-Dominant’’ had negative correlation with age (-0.25 Alpha=
0.05) (See Appendix E, Table E12).

4.7 Discussion
The purpose of the research was to emphasize the importance on usage of
form as a design decision in interior environments. In the research,
respondents’ different emotional responses towards different interior
environments designed by rectilinear, symmetrical curvilinear and
asymmetrical curvilinear forms were studied. It was hypothesized that there
were differences between respondents’ emotional responses towards
different interior environments. Therefore, pleasure, arousal and dominance
scores of respondents were compared according to settings designed by
rectilinear, symmetrical curvilinear and asymmetrical curvilinear forms.

The results indicate a significant difference between the pleasure mean
scores of the three settings. Moreover, there is a significant difference
between asymmetrical curvilinear and rectilinear settings and no significant
difference between rectilinear and symmetrical curvilinear settings. In all
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three settings, there was increasing mean ratings starting from rectilinear and
getting increased towards asymmetrical curvilinear. In another words, the
lowest scores were in rectilinear, the mediocre ratings were in symmetrical
curvilinear and the highest ratings were in asymmetrical curvilinear settings
for all three settings. In setting one, rectilinear and symmetrical curvilinear
forms had negative pleasure scores while asymmetrical curvilinear forms had
positive. In setting two, only rectilinear forms had negative pleasure ratings.
In setting three, all forms had positive pleasure scores.

The results show that respondents had more pleasant feelings such as
happiness, satisfaction, content, hope and excitement in asymmetrical
curvilinear settings rather than rectilinear settings. Therefore, as stated in the
literature, curvy forms seem to evoke more positive emotions than rectilinear
forms. Designers can prefer using asymmetrical curvilinear forms in interior
environments such as public and commercial areas, when they want visitors
to feel more pleasant feelings. Moreover, designers or users can add curvy
formed interior design elements to their environments to increase their feeling
of pleasantness.

In addition to pleasure, statistical results of arousal revealed that there was a
significant difference between the arousal mean scores of the settings. The
significant difference was between asymmetrical curvilinear and rectilinear
settings like pleasure and there was no significant difference between
symmetrical curvilinear and rectilinear or asymmetrical curvilinear settings.
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Just like the pleasure, there was increasing mean scores starting from
rectilinear and getting increased towards asymmetrical curvilinear in all three
settings. In setting one, rectilinear and symmetrical curvilinear forms had
negative pleasure scores while asymmetrical curvilinear forms had positive.
In setting two, only rectilinear forms had negative pleasure scores. In setting
three, all forms had positive pleasure scores.

The respondents had more arousing feelings such as stimulation,
excitement, frenzy, jitteriness, being wide-awake etc. in asymmetrical
curvilinear settings rather than rectilinear settings. Therefore, the results
supports the literature as curvy forms evokes more arousing feelings in
curvilinear forms than rectilinear forms. Designers can prefer using
asymmetrical curvilinear forms in their designs when they want to add
arousing factors to the atmosphere or concept of the interiors.

Lastly, there was no significant difference between the dominance mean
scores of the three settings. The mean scores of dominance had an
inconsistent increase in settings unlike pleasure and arousal scores.
Therefore, we can state that, in the comparison of dominance mean scores,
the respondent did not feel dominant in any of the rectilinear, symmetrical
curvilinear and asymmetrical curvilinear settings.

The scores of pleasure, arousal and dominance adjective pairs also tested
with factors; age, gender, level of education, area of education and current
49

emotional state by one way ANOVA test. There were no significant
differences in all factors, but gender and area of education. The results
illustrated that there was a significant difference in arousal for symmetrical
curvilinear settings. Therefore, our results states that men tended to be more
aroused in symmetrical curvilinear setting than women. Moreover, the results
illustrated that interior architects tended to be more aroused in symmetrical
curvilinear setting than people from other majors.

According to Russell and Pratt (1980), the combination of pleasure and
arousal adjective pairs creates an analytical plane of bipolar dimensions
which involves mixed emotions such as exciting, distressing, gloomy and
relaxing. In the study, the first setting of rectilinear, symmetrical and
asymmetrical curvilinear variations had scatters mostly in gloomy and
exciting emotions. In the first set of variations, respondents felt gloomy
mostly in rectilinear variation, both gloomy and excited in asymmetrical
curvilinear variation and excited in asymmetrical curvilinear variation.

In the second set of variations, respondents felt excited in all variations
rectilinear, symmetrical curvilinear and asymmetrical curvilinear. However,
there was a consistent increase in the levels of excitement of respondents to
the variations of the setting. The respondents felt the most excited in
asymmetrical curvilinear variation and the least excited in rectilinear
curvilinear variation.

50

In the third set of variations, respondents felt excited in all variations. The
respondents felt the most excited in symmetrical curvilinear variation and the
least excited in rectilinear curvilinear variation. Unlike the first and second set
of variations (S1, S2), respondents felt more excited in the symmetrical
curvilinear rather than asymmetrical curvilinear in the third set of variations
(S3). The reason for this can be volumetric difference between the settings.
The third set of variations (S3) was the wider or larger setting compared to
other two settings. Therefore, the volumetric approach towards the form can
be studied more detailed.

In all three settings, respondents felt gloomy in rectilinear curvilinear variation
and excited in symmetrical and asymmetrical curvilinear variation. In addition
to their dominant emotions towards different variations, respondents felt also
exciting in rectilinear variation and relaxing in symmetrical curvilinear
variation and gloomy in asymmetrical curvilinear variation. Therefore, the
study illustrates that interior environments designed by different forms evoke
different emotional responses and asymmetrical curvilinear forms triggers the
feeling of excitement.
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CHAPTER V

CONCLUSION
In this study, occupants’ emotional responses towards various forms used in
interior environments were studied and compared. The compared forms were
rectilinear, symmetrical curvilinear and asymmetrical curvilinear. In the
measurement of emotional response, Mehrabian and Russell’s PAD test and
analytical plane of bipolar dimensions were conducted.

People spend most of their times in interior environments and this make
interior environments one of the most influential spaces. According to Rafaeli
and Vilnai-Yavetz (2004) and Hekkert (2006) aesthetic factor is one of the
fundamental factors of evaluating environment. It affects human while they
are evaluating an environment or a product. Also Lang (1988) suggested that
interaction between human and near environment creates aesthetic
experience. He stated that visual world involves variety of forms, rhythms,
complexities, etc. Form of the interior space creates a subjective experience
related to aesthetic experience. Therefore, it is crucial to discover which form
had positive or negative effects on people. If designers are aware of the
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effects of forms in design of interior environments, they would have the
chance to design more influential and functional interior environments for
users. There is a gap in the literature on exploring the effects of different
forms used in interior environments to users. More studies related to this
topic can be conducted in the future.

In this study, the results illustrated that even though there was no difference
on the level of liking to rectilinear, symmetrical and asymmetrical curvilinear
interior environments, people felt more exciting, pleasured and aroused in the
interior environments designed by asymmetrical curvilinear forms more than
rectilinear forms. Therefore, designers can use asymmetrical curvilinear
forms more in their designs to create more pleasant and arousing
environments. Public or commercial interior environments can be the target
in using asymmetrical curvilinear forms to evoke more positive emotions.

To conclude, the research illustrated that interior environments and the forms
used in interior environments have direct effect on people’s emotion. The
forms can evoke negative emotions and lead to some environments to be
perceived as undesirable.

5.1 Limitations of the Research
There were several limitations of the study. We used virtual reality to create
interior environments instead of real environments in the research. Therefore,
this might decrease the reliability of the results even though studies of
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Danford and Willems (1975), Daniel and Meitner (2000), and Hendrick et al.
(1977) shows that representatives of physical environments may produce
similar evaluations as actual environments. The respondents were mainly
young adults with a mean age of 26 because the research was conducted in
Çankaya University. It was difficult to reach younger or older respondents in
the university environment. Increasing range of age would be more
representatives of general population.

Another limitation that we encountered on the process of the research was
having only respondents from one university to conduct the research. Since
university environment have specific profile of people, results might have
been homogeneous. We expected to have more heterogeneous results to
have more reliable results.

Moreover, the questionnaire took 25 to 30 minutes to finish for each
respondents. The long duration time of answering the questionnaire
decreased the estimated number of respondents which was around 120. We
expected to have more respondents to increase the reliability of statistical
results. The long duration time of answering the questionnaire also made
respondents to get bored and tired at the end of the research. Different
orders of settings were demonstrated to respondents to control this side
effect of the questionnaire.
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5.2 Suggestions for Future Research
Since there are not a wide range of researches related to the effects of
various forms used in interior environments towards people, researchers
should focus on this topic in other aspects. Similar research can be
conducted with using real time environments or virtual reality with more
realistic instruments such as virtual reality machines instead of videos on
computer screen. Moreover, future research might be conducted on specific
functions related to interior environments such as residence, working place,
public places, and commercial places. Results may change in different
interior environments according to the expectations of occupants. Also, future
research might be conducted on different field related designing such as
furniture design, TV and set designs, product design, graphic design,
landscape design and architecture.
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APPENDIX A:
Video Frames of All Settings

Figure A1: Video Frames of S1RL

Figure A2: Video Frames of S1SC
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Figure A3: Video Frames of S1AS

Figure A4: Video Frames of S2RL
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Figure A5: Video Frames of S2SC

Figure A6: Video Frames of S2AC
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Figure A7: Video Frames of S3RL

Figure A8: Video Frames of S3SC
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Figure A9: Video Frames of S3AC
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APPENDIX B:
The Order of Twelve Settings in Two Videos
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APPENDIX C:
English Version of the Questionnaire
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3

2

1

0

1

2

3

Unhappy

Happy

Annoyed

Pleased

Unsatisfied

Satisfied

Melancholic

Contented

Despairing

Hopeful

Bored

Entertained

Uninterested

Stimulated

Calm

Excited

Sluggish

Frenzied

Jittery

Dull

Sleepy

Wide-awake

Unaroused

Aroused

Influenced

Influential

Cared for

In control

Submissive

Dominant

Guided

Autonomous
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APPENDIX D:
Turkish Version of the Questionnaire
Mekân Çalışması

Bu anket, Bilkent Üniversitesi, İç Mimarlık ve Çevre Tasarımı Bölümünde hazırlanan bir
yüksek lisans tez çalışmasında kullanılacaktır. Bu ankette kimliğiniz ve vereceğiniz
cevaplar kesinlikle gizli tutulacaktır. Vermiş olduğunuz cevaplar sadece akademik amaçla
kullanılacaktır. Bu çalışmaya katılım tamamen isteğe bağlıdır. Araştırmayla ilgili bilgi
almak için: zeyca.orer@bilkent.edu.tr.

1

Yaşınız

2

Cinsiyetiniz

3 Eğitim Seviyeniz

4 Eğitim Konunuz

Kadın

Erkek

Diğer

İlkokul

Lise

Lisans

Sosyal Bilimler

Fen Bilimleri

Yüksek Lisans /
Doktora

Güzel Sanatlar ve Tasarım

Diğer
(Lütfen
Yazınız)

5 Şu anda kendinizi nasıl hissediyorsunuz?
Çok Kötü

Kötü

Biraz Kötü

Normal
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Biraz İyi

İyi

Oldukça
İyi

Soruları cevaplamadan önce lütfen size gösterilen videoyu izleyiniz.
6

Eğer gerçek hayatta var olmama düzeyiniz 1 ise ve var olma düzeyiniz 100 ise, bu mekânı izlerken
kendinizi ne kadar var olmuş (videodaki mekânın içinde) hissettiniz?

7

Kendinizi izlemiş olduğunuz videodaki mekânda ne kadar var olmuş (videodaki mekânda
bulunduğunuzu) hissettiniz?
-3

-2

-1

0

1

2

3

Bu mekânda
kendimi hiç var
olmuş
hissetmedim

8

Bu mekânda
kendimi son
derece var olmuş
hissettim

Lütfen izlemiş olduğunuz videodaki mekânı beğenme düzeyinizi belirtiniz.
3

2

1

0

1

2

3

Hiç beğenmedim

9

Çok beğendim

İzlemiş olduğunuz mekânın sizde uyandırdığı hisleri aşağıdaki sıfatlar
doğrultusunda belirtiniz.
3

2

1

0

1

2

3

Mutsuz

Mutlu

Rahatsız

Rahat
Tatmin
Olmuş
Halinden
Memnun

Tatmin olmamış
Hüzünlü
Umutsuz

Umut Dolu

Sıkılmış

Eğlenmiş

İlgisiz

İlgili

Sakin

Heyecanlı

Uyuşuk

Coşkulu

Donuk

Yerinde
Duramayan

Uykulu

Uyanık

Uyarılmamış

Uyarılmış
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Etkilenen

Etkileyen

Desteğe muhtaç

Kontrol sahibi

Boyun eğen

Baskın

Yönlendirilen

Bağımsız
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APPENDIX E:
Statistical Analysis

Table E1: Demographics of respondents
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Table E2: Comparison of Presence Levels of Three Settings

Table E3: Comparison of Level of Liking the Settings

Table E4: Comparison of Pleasure Scores of the settings
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Table E5: Comparison of Arousal Scores of the settings

Table E6: Comparison of Dominance Scores of the settings

Table E7: SSC Total Arousal Scores for Factor Gender
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75

Table E8: SSC Total Arousal Scores for Factor Area of Education

76

77

Table E9. Internal Consistency Reliability Test Scores of Pleasure

Case Processing Summary
N
Valid
Cases

Excludeda
Total

%
61

100,0

0

,0

61

100,0

a. Listwise deletion based on all variables in the
procedure.

Summary Item Statistics
Mean

Minimum

Maximum

Range

Maximum /

Variance

N of Items

Minimum
Item Means

4,266

3,197

5,164

1,967

1,615

,198

54

Item Variances

2,806

1,785

4,183

2,398

2,344

,260

54

Scale Statistics
Mean
230,36

Variance
2066,168

Std. Deviation

N of Items

45,455

54

78

79

Table E10. Internal Consistency Reliability Test Scores of Arousal

Case Processing Summary
N

%

Valid
Cases

60

98,4

1

1,6

61

100,0

Excludeda
Total

a. Listwise deletion based on all variables in the
procedure.

Reliability Statistics
Cronbach's

Cronbach's

N of Items

Alpha

Alpha Based on
Standardized
Items
,922

,923

54

Summary Item Statistics
Mean

Minimum

Maximum

Range

Maximum /

Variance

N of Items

Minimum
Item Means

4,193

3,233

5,183

1,950

1,603

,257

54

Item Variances

2,676

1,682

4,197

2,514

2,495

,216

54

80
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Table E11. Internal Consistency Reliability Test Scores of Dominance

82
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Table E12: Correlations between Variables

84

85
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