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ABSTRACT 

 
A COORDINATE SYSTEM PROPOSAL FOR INVESTIGATING 

THE CHANGING BODY-SPACE RELATIONSHIP REGARDING 

INTERACTIVITY 

 
Aslı Erdem 

 

M.S. in Architecture 

 

Advisor: Burcu Şenyapılı Özcan 

 

June 2019 
 

With the development of new technologies, architectural spaces begin to offer 

different spatial experiences compared to conventional buildings. Especially with the 

emergence of interactive architecture, cues of a significant change in architecture are 

put forth. These changes are expected to transform the body-space relationship 

people form with the spaces they inhabit. Even though people still spend most of 

their daily lives in static buildings, movement and interactivity are seem to be more 

prevalent features of architecture in the future, influencing the way people 

experience spaces. As such, it is essential to understand the outline of the newly 

emerging body-space relationship and its effects on users’ spatial engagement.  

In order to understand this changing relationship, this study firstly describes the 

traditional engagement categories; physical movement, mental movement and 

sensuality, which are used to define the relationship between users and architectural 

spaces. Under these three categories, parameters that influence the spatial 

engagement of users are defined based on a literature review. After that, a new 

engagement category, movement of architecture is proposed to show the effects of 

movement and interactivity in architecture. Novel engagement parameters are 

introduced under this category based on literature review and analyzing interactive 

examples. Using these four engagement categories, a coordinate system, called the 

PMSI, is introduced and this system is used to analyze spaces starting from static 

examples to highly interactive ones. As a result of these analyses, it is found that 

interactive spaces increase users’ spatial engagement compared to static spaces, in 

means of all four engagement categories and positively affect their body-space 

relationships.  

 

 

 

 

Keywords: Body-Space Relationship, Spatial Engagement, User Experience, 

Movement of Architecture, Interactive Architecture 
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ÖZET 

ÖNERİLEN KOORDİNAT SİSTEMİ ÜZERİNDEN DEĞİŞEN 

BEDEN-MEKÂN İLİŞKİSİNİN ETKİLEŞİMLİLİK BOYUTUYLA 

İNCELENMESİ 

Aslı Erdem 

Mimarlık, Yüksek Lisans 

Tez Danışmanı: Burcu Şenyapılı Özcan 

Haziran 2019 

 

Yeni teknolojilerin gelişmesiyle, mimari mekânlar geleneksel binalardan farklı 

mekânsal deneyimler sunmaya başlamıştır. Özellikle etkileşimli mimarlığın ön plana 

çıkması mimaride belirgin değişikliklerin gerçekleşeceğini işaret etmektedir. Bu 

değişimlerin insanların mekânlarla kurdukları beden-mekân ilişkisini dönüştürmesi 

beklenmektedir. İnsanların halen gündelik hayatlarının büyük bir kısmını statik 

binalarda geçirmesine rağmen, hareket ve etkileşimlilik parametrelerinin gelecekte 

mimarlığın yaygın özelliklerinden olacakları ve insanların mekân deneyimi üzerinde 

daha etkili olacakları öngörülmektedir. Bu nedenle, oluşan yeni beden-mekân 

ilişkisinin ana hatlarını ve bu ilişkinin kullanıcılar üzerindeki etkisini anlamak 

esastır. 

Değişen bu ilişkiyi anlamak için, çalışma ilk olarak geleneksel bağlılık kategorilerini 

tanımlamaktadır; fiziksel hareket, zihinsel hareket ve duyumsallık. Bu kategoriler 

kullanıcılar ve mimari mekân arasındaki ilişkiyi tanımlamak için kullanılmaktadır. 

Bu üç kategorinin altında, kullanıcıların mekânsal bağlılıklarını etkileyen 

parametreler, yapılan literatür taramasından yola çıkarak tanımlanmıştır. Daha sonra, 

yeni bir bağlılık kategorisi olan mimarinin hareketi kategorisi mimaride hareketin ve 

etkileşimliliğin etkilerini göstermek için önerilmiştir. Bu kategorinin altında yeni 

bağlılık parametreleri, yapılan literatür taraması ve etkileşimlilik örneklerinin 

incelenmesi sonucunda tanımlanmıştır. Tanımlanan dört bağlılık kategorisini 

kullanarak, statik örneklerin ve etkileşimlilik içeren örneklerin analiz edilmesinde 

kullanılabilecek PMSI olarak adlandırılan bir koordinat sistemi tanımlanmıştır. Bu 

analizlerin sonucunda, tanımlanan dört kategori göz önüne alındığında etkileşimlilik 

mekânlarının statik mekânlara kıyasla kullanıcıların mekânsal bağlılığını daha çok 

artırdığı ve beden-mekân ilişkilerini olumlu olarak etkilediği keşfedilmiştir. 

 

 

Anahtar sözcükler: Beden-Mekân İlişkisi, Mekânsal Bağlılık, Kullanıcı Deneyimi, 

Mimarinin Hareketi, Etkileşimli Mimarlık 
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CHAPTER 1 

 

 

INTRODUCTION 
 

 

 
New technologies and design methods used in architecture produce new possibilities 

for understanding the space for the users. Especially interactive architecture, 

allowing spaces respond to and/or to be refined in accordance to the user inputs 

change the way people perceive the space surrounding them. New forms of 

interaction in architecture are produced and developed rapidly. Even though for now 

most of such examples are seen in installations and small- scaled projects, it is 

expected that such interventions in architecture will become more familiar and 

commonplace. Architecture is known to be static and solid throughout the centuries. 

Use of new means of communication and input in architecture define new ways of 

understanding/perceiving architectural spaces. Through those, architecture gains a 

dynamic structure. It is the aim of this thesis to analyze the new dynamic character of 

architecture and elaborate on the new ways of users’ relationship with this ‘new 

architecture’. Within this framework, this thesis focuses on “interactive architecture” 

and explores the potentials of the new kind of body space relationship it offers, while 
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transforming according to user preferences, changing circumstances and other types 

of interventions. 

1.1. Problem Statement 
 

Architectural spaces have a strong impact on user’s presence and movements, 

creating an engagement between the users’ bodies and architectural spaces. 

Architecture not only leads the movements of the users but it also affects their mental 

and emotional states.  

Generally, the relationship between users and architecture are described as moving 

bodies experiencing the static realm architecture. There are many researches 

covering this topic (Heidegger (1977), Giedion (1967), Merlau- Ponty (2002), 

Bergson (2004, 2014), analyzing this relationship. However, this thesis aims to offer 

a new perspective for analyzing this relationship by adding the interactivity 

dimension. As such, this thesis aims to discuss the changing and evolving ways of 

understanding space through the new interactive architectural spaces. The new era of 

transforming, moving and interacting spaces and their communication with the users 

in terms of body space relationship and engagement levels are the focuses of this 

thesis.  

1.2. Aim and Scope of the Thesis 
 

This thesis sets out to explore the new bodily engagement between users and 

interactive architecture. It intends to show the differences and similarities between 

the traditional body-space relationship and the new kind of body- space relationship 

within the movement of architecture. Therefore, interactive architecture is introduced 

as a significant topic under the movement of architecture, having a potential to 

change users’ body-space relationship with architectural spaces. Interactive 

approaches in architecture are constructed with significant aims, infusing buildings 
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with the ability to engage and interact with their surroundings and users. It may be 

argued that it is simpler to engage with dynamic structures compared to static/ stable 

ones. (Oosterhuis, 2011) This thesis aims at answering the question of how we 

perceive space through our bodies in interactive spaces. Therefore, it aims to analyze 

the traditional body-space relationship in static spaces and see how it differs in 

contemporary interactive spaces.  

In order to depict how the body space relationship evolves in response to interactive 

architectural spaces, firstly three engagement categories are introduced without 

considering the movement or interactivity in architecture. These three categories are 

interpreted according to the concepts presented in the master thesis A Study About 

Experience and Experience-Oriented Space Production (İnce, 2015). Under these 

three categories of physical movement, mental movement and sensual movement, 

various engagement parameters are introduced by conveying literature review and 

analyzing examples. After that, a novel category, movement of architecture is 

introduced as a fourth engagement category, especially with the influence of 

interactive architecture; hence new parameters are introduced under that category. 

These four categories are located in a coordinate system (p-axis, m-axis, s-axis and i-

axis) and eighteen examples starting from static buildings to interactive ones are 

analyzed by using this proposed coordinate system.  

This coordinate system aims to cover the influences of moving and interactive 

architecture by proposing a novel category and parameters related to these topics. By 

using the PMSI Coordinate System to analyze selected examples, it is expected to 

find out the impacts of movement and interactivity on the body-space relationship of 

users and their engagement levels to architectural spaces. This thesis aims to find 

answers to these questions by using the proposed categories and PMSI Coordinate 
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System: How do users experience space and how a strong relationship between users 

and architecture is created? How the change in architecture does affect users’ body-

space relationship with the new interactive architecture? 

In line with many other researches, this thesis aims to create a future projection to 

understand the new and upcoming architectural era. This study could help 

practitioners, academicians and users to have a model for the newly develop-ed/-ing 

relationship between users and interactive architecture. 

1.3. Structure of the Thesis 
 

This thesis consists of five chapters. The chapters are arranged respectively as 

follows: 

The First chapter of the study puts forth the problem, aim and structure of the thesis.  

In the second chapter, descriptions and classifications of body and space terms are 

compiled to analyze the background of the body- space relationship between users 

and static architectural spaces. Therefore, topics embodiment and spatial experience 

are represented. In addition to that, three engagement categories are proposed to 

understand the body-space relationship between users and architectural spaces and 

the master thesis A Study About Experience and Experience-Oriented Space 

Production (İnce, 2015) is taken as an example to present these categories. 

Parameters affecting these categories are presented by literature reviews and 

analyzing examples.  

In the third chapter, Interaction and Architecture, firstly the history of movement in 

architecture is given. After that, different terms used to describe movement in 

architecture are defined. Development of interactivity in architecture is presented 

giving the historical development of the term. The novel engagement category, 

movement of architecture is presented and parameters impacting this engagement are 
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described, based on interactivity.  Finally, the changing role of the architect is 

described with the emerging topic of interactivity.  

The fourth chapter introduces the coordinate system composed of four engagement 

categories which are introduced in Chapter 2 and Chapter 3. Static, moving and 

interactive architectural examples are analyzed using this system. As such, it is 

explored whether the engagement of the users in architecture increases in the case of 

interactive architecture by analyzing eighteen examples.  After that, the results are 

discussed accordingly. 

In the Conclusion part of the study, the findings regarding to the engagement of body 

and architecture are discussed and propositions are made for future studies. Finally, 

this chapter is followed by references and the appendices.  
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CHAPTER 2 

 

 

BODY- SPACE RELATIONSHIP 
 

 

 

The way how people perceive space surrounding them is not a new field of study 

among architects, philosophers and thinkers. Significant numbers of thinkers have 

worked on understanding the relationship users establish with architectural spaces. 

There are many different qualities of buildings and spaces that affect the inhabitants’ 

daily lives and rituals. It is important for designers to understand the body-space 

relationship to design spaces, where users can use their physical and mental 

potentials, and form emotional attachments with these spaces.  

Architecture has a great impact on users’ movements, thoughts and point of views 

through getting involved in daily activities and experiences, rather than being just a 

play of forms (Norberg-Schulz, 1988). Besides performance, materials and 

aesthetics, architecture is highly related with engagement, interaction and behavior, 

which can be described as the “personality of the building” (Achten, 2013: 479). 

Architecture challenges people with the crucial action of dwelling and integrating 

their whole entities with the surrounding people, objects and spaces (Kim, 1985). 
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Integrating people to spaces and ultimately to the world -instead of dissociating- is 

one of the main aims of architecture.  

People do not only need architectural spaces for shelter but they also search for 

spatial experience. There are many different factors involved in this spatial 

attachment and it is not possible to deny the special attachment people create with 

their surrounding spaces in line with their individual and personal experiences (Fox& 

Kemp, 2009). Everyone has unique spaces with certain memories based on their 

experiences.  

Architects cannot know the backgrounds of the entire users’ of their designs. Still 

they can design a common ground where users could engage sensually and 

emotionally with their surrounding environments by using certain perceptual 

manipulations to affect users’ conception of the world (Abbas, 2018). These 

manipulations can include encouraging movement to direct the physical body, 

fostering the imagination or enriching sensual spatial experiences with various 

different kinds of design choices.  

In this chapter, the term “space”, its relationship with the body and how they relate to 

each other through movement in the field of architecture are emphasized and 

described. While explaining the terms “space” and “body”, both Cartesian and 

phenomenological descriptions are stated in order to strengthen the thesis’s 

argument. The significance of the body-space relationship and the continuous 

transformation of two sides according to each other are stressed and explained. 

Physical movement, mental movement and sensuality are the three categories that are 

introduced in the thesis to understand the relationship between users and architectural 

spaces. These three categories are presented to constitute the basis of traditional 

engagement. The main idea of using these three categories is based on the thesis, A 
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Study About Experience And Experience-oriented Space Production (İnce, 2015), 

where these similar categories (perceptivity, actuality and hapticity) are used to 

describe the architectural experience. In this thesis, the contents and engagement 

parameters of the three categories are re-produced and re-presented in line with the 

literature review and selected examples.  

2.1. Description of Space 
 

The term “space” is often used in architecture and architectural theories. However, it 

has many different meanings and descriptions made by various scientists, 

philosophers, thinkers and architects. People comprehend space in two very different 

ways which can be said to be almost contrary to each other. On one side, there is the 

Cartesian description of space, which supports the mathematical explanation of space 

excluded from the physical body and its effects on the space. On the other side, there 

is the phenomenological description of the space supporting the idea that to get 

meaningful results from the body-space relationship and architecture, space and 

bodies have to be evaluated together, including their transformational effects on each 

other.   

2.1.1. Cartesian Description of Space 
 

Cartesian description of space is mainly based on the scientific side of space and tries 

to explain it with the geometrical facts. For a long time, space was described as 

“sterile and homogeneous extension unaffected by material presence” by Euclidian 

geometry and classical physics which followed the Greek atomists, totally separating 

space from mind and life (Kim, 1985). The spaces formed between objects are seen 

as empty, described by using measurements of their volumes, areas and distances 

(Ibid: 10). However, from the beginning of their lives people start to understand and 

give meanings to life surrounding them using their bodies to measure and arrange the 
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world (Bloomer & Moore, 1977). All of these understandings and qualitative 

distinctions people form with their bodies and awareness throughout the years are 

challenged by the Cartesian system introduced by the formal education, which 

describes a precise world even disregarding the spatial quality (Ibid).  

Describing and evaluating space without the existence of material world and body 

does not create an environment for any meaningful discussion especially in the field 

of architecture. Instead of eliminating bodies from the space, architectural spaces 

should be evaluated with the presence of bodies and their experiences in the space 

should be taken into account, to form a solid base for architectural discussions. In 

order to oppress these scientific and sterile descriptions of space, phenomenologists 

like Heidegger (1977), Merleau- Ponty (2002), Pallasmaa (2001, 2009, 2012) and 

Norberg-Schulz (1980, 1988) presented a contrary description of space, which is 

affected by the existential bodies as a whole and by their experiences. 

2.1.2. Phenomenological Description of Space 
 

Opposing to the Cartesian description of space, many thinkers support the 

phenomenological description of space and body. They put forward the importance 

of the physical body to understand spaces and stand up for the idea that besides the 

geometrical description of space; users’ presence, their experiences and mindful and 

sensual activities also carry importance while describing and analyzing spaces. 

Merleau- Ponty describes phenomenology as a “study of essences” and therefore 

“puts essences back into existence”, aiming to “give a direct description of our 

experience as it is” (2002: vii). He describes the relationship between space, time and 

body by claiming: 

In so far as I have a body through which I act in the world, space and time are not, 

for me, a collection of adjacent points nor are they a limitless number of relations 

synthesized by my consciousness, and into which it draws my body. I am not in 
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space and time, nor do I conceive space and time; I belong to them, my body 

combines with them and includes them (Ibid: 162). 

 

 According to Heidegger (1977), the mathematical description of space could be 

called space, but it does not include any space or place.  Besides the geometrical 

dimensions of height, width and length of elements that form the structural part of 

architecture, it is mainly the enclosed space that users inhabit and move, and the 

fourth dimension; time is essential to experience architectural spaces which creates to 

possibility to discover spaces with movement (Zevi: 1974). Therefore, here, users 

that inhabit and move around the spaces form the fourth dimension, causing the 

space to be an integrated reality (Ibid).  

According to Spuybroek (2008: 52),  

Bodies try to transgress themselves in time through action, throwing themselves 

into time, that is, connecting to other bodies, other rhythms, other actions. You 

can only really speak of space in this sense, after you’ve considered the 

experiential body of timing actions, but never as a given. There can be space in 

time, but not the other way around.  

 

The world is not only an objective place consisted of facts and matters, but humans 

inhabit in a world of possibilities that is directed by their imagination which can be 

described as unscientific compared to the mathematical descriptions of space 

(Pallasmaa, 2001). Space is more than a three-dimensional reflection of mental 

thoughts, users listen to spaces and act and move accordingly (Tschumi, 1994). It is 

also impossible to separate space from bodies according to the phenomenologists, 

since people are described as occupants of the world experiencing its physical and 

mental dimensions, instead of being outsiders (Pallasmaa, 2009).  

Kim explains the necessity of bodies to describe spaces by stating (1985: 37): 

Space relates to us as place and, as such, is a three- dimensional field of      

experience where emotion plays an essential role: it is an emotionally charged 

field, i.e. a field of emotional interaction between man and the environment. Not 

only is space defined and made sensible by material objects but it is also 

conditioned by and interactive with them. Space as it relates to us is neither a set 
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of neutral voids which merely separate objects nor a sterile homogeneous 

extension indifferent to material presence and dynamics. Space can be thought of 

instead, and more fruitfully, as an emotionally charged field, a field of emotional 

energy, subject to differential concentration, mobility and resonance.  

 

Space can be even be seen or thought as non-physical or abstract. Lived space is 

definitely physical and people as spatial livings inhabit in this lived spaces, interact 

with other physical beings and be a part of these spaces (Hornecker, 2011). Lefebvre 

stresses that “space is a social morphology: it is to lived experience what forms itself 

is to the living organism, and just as intimately bound up with function and structure” 

(1991:94). People develop further meanings for lived, real spaces, embracing and 

evaluating by inhabiting them throughout time and this is a bidirectional relationship 

(Hornecker, 2011). Pallasmaa distinguishes lived space from the mathematical space 

and also uses the term “existential space” as a synonymous word for lived space 

which is formed by the personal experience of the users and their reflections of 

values and meanings (2009: 128).  

Scott looks from a different perspective while describing space, matter and their 

relationship with the inhabitants stating: 

The habits of our mind are fixed on matter. We talk of what occupies our tools 

and arrests our eyes. Metter is fashioned; space comes. Space is ‘nothing’- a mere 

negotiation of the solid. And thus we come to overlook it. But though we may 

overlook it, space affects us and can control our spirit; and a large part of the 

pleasure we obtain from architecture- pleasure which seems unaccountable 

springs in reality from space (1974: 168).  

 

Provision of shelter is not the reason to inhabit architectural spaces for people. 

Besides the need of protection, experiencing a space is essential depending on 

various different parameters involving the light, acoustics, materials that used and 

many more  (Fox, 2016). 

According to Norberg-Schulz (1980: 5), 

Man dwells when he can orientate himself within and identify himself with an 

environment, in short, when he experiences the environment as meaningful. 
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Dwelling therefore implies something more than “shelter”. It implies that the 

spaces where life occurs are places, in the true sense of the word. A place is a 

space which has a distinct character. Since the ancient times the genius loci, or 

“spirit of place”, has been recognized as the concrete reality man has to face and 

come to terms with in his daily life. Architecture means to visualize the genius 

loci, and the task of the architect is to create meaningful places, whereby he helps 

man to dwell. 

 

The transformation of ‘space’ to ‘place’ involves “a space with meaningful 

directionality and a heterogeneous density” rather than the absolute, universal space 

which is described by the Newtonian physics and Ando prefers to call this place 

“Shintai” (1988: unpaginated). Therefore, places are said to be “constructed in our 

memories and affections through repeated encounters and complex associations” 

(Relph, 1989: 26).  

Norberg- Schulz states that “the place is the concrete manifestation of man’s 

dwelling and his identity depends on his belonging to spaces” (1980: 6). He 

describes the word ‘place’ as built of concrete things “having material substance, 

shape, texture and color” and states that these things form an “environmental 

character” or an “atmosphere”, creating the essence of place (Ibid: 8).  

These presented descriptions of space make a validation of the significance 

relationship between architectural spaces and users, showing that it is impossible to 

separate these from each other. Inhabiting a space and dwelling mean a strong 

connection affecting each of the parties and depend on experiencing spaces. It is 

necessary to examine spaces with the participation of bodies with their physicality, 

mentality and sensuality besides the mathematical facts to comprehend how both 

spaces and users transform each other through the spatial experiences. Therefore, it is 

crucial to understand the phenomenological descriptions of space to understand the 

body-space relationship. 

 



13 
 

2.1.3. Embodiment 
 

Explaining the relationship between body and space also creates the need of 

understanding the term embodiment, which is mostly used to describe the experience 

and interactions while inhabiting the world.  

Cartesian dualism is based on an understanding that mind and body are very different 

from each other, which makes ‘thinking’ and ‘being’ two distinct phenomena 

(Dourish, 2004: 107). This dualism is built on Descartes’s well-known statement “I 

think, therefore I am”, which describes two different worlds; physical reality and 

mental experience (Ibid). On the other hand, today it can be said that “the world is a 

dynamic environment of life in which feeling and mood, spiritual meaning and value, 

are perpetually interfused with matter” which is the opposite of the mathematical 

description of space interacting with material existence (Kim, 1985: 7).  

The mind-body dualism is rejected by embodied cognitive science researchers, 

declaring “intelligence always requires a body” and this statement forms the basis of 

today’s meaning of embodiment (Pfeifer, Grand & Bongard, 2007: 18). 

Phenomenologists approach to the term embodiment as usual confrontation and 

experience of people to the world’s daily physical and social reality, where these 

experiences are linked to people’s interactions with the world and possible other 

actions (Yiannoudes, 2016).  

Dourish describes embodiment as “the property of our engagement with the world 

that allows us to make it meaningful” (2004: 126). Embodiment needs moving 

bodies that create active relationships with other bodies, matters, forces and spaces 

and it is dependent on continuity and progression (Stern, 2013). Therefore, according 

to Hayles (2002), instead of starting from a dualistic point and making a distinction 

between body and embodiment, it is important to understand they both emerge from 
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the dynamic relations and highly related to each other. Bodies experiencing their 

surrounding environments create a meaningful understanding of architectural spaces. 

Both the users and the spaces influence each other reciprocally during these spatial 

experiences.  

The presence of the body is often disregarded by the spatial analyses due to the 

problems in solving “the dualism of the subjective and objective body, and 

distinctions between the material and representational aspects of body space” (Low 

& Lawrence-Zúñiga, 2003: 2). “Embodied space” puts together these two distinct 

understandings of space and emphasizes the significance of the body as “a physical 

and biological entity, as lived experience, and as a center of agency, a location for 

speaking and acting on the world” (Ibid). Csordas describes embodiment as an 

“indeterminate methodological field defined by perceptual experience and mode of 

presence and engagement in the world” (1994: 12). Bodies inhabiting spaces and 

their experience and perception of these spaces narrow down or get enlarged 

depending on the user’s feelings, mood and social and cultural tendencies (Low & 

Lawrence-Zúñiga, 2003). Users’ architectural experience and consciousness take 

shape as a spatial form and materiality in the embodied space (Ibid). 

Varela, Thompson & Rosch (1991: 172-173) explain that,  

By using the term embodied we mean to highlight two points: first, that cognition 

depends upon the kinds of experience that come from having a body with various 

sensimotor capacities, and second, that these individual sensimotor capacities are 

themselves embedded in a more encompassing biological, psychological, and 

cultural context. By using the term action we mean to emphasize once again that 

sensory and motor processes, perception and action, are fundamentally 

inseparable in lived cognition. Indeed, the two are not merely contingently linked 

in individuals; they have also evolved together. 

 

Cognition is described as embodied based on the interactions between body and the 

world and it is attached to the “experiences that come from having a body with 

particular perceptual and motor capacities that are inseparably linked and that 
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together form the matrix within which memory, emotion, language and all other 

aspects of life are meshed” (Thelen, Scheier& Smith, 2011: 1). In addition, as 

Dourish underlines (2004: 126), “embodied interaction is the creation, manipulation, 

and sharing of meaning through engaged interaction with artifacts”. 

An embodied space is formed by the interaction with information, which is collected 

from various interactions with several parties and reactions to this information, 

allowing the body to create novel experiences and develop spatial definitions (Uçar 

Kırmızıgül, 2011). Body and mind are correlated with each other and act together 

while developing these experiences and definitions (Ibid). The body affects and gets 

affected by the environment. Both the architectural space and the spatial experience 

are highly dependent on the body.  

Accepting the idea that space is meaningful with the presence of the bodies and their 

interactions with it also forms the requirement of understanding the term 

embodiment and it creates a solid foundation for us to discuss the body- space 

relationship further in this thesis. 

2.2. Body 
 

Since the body is placed in the center of the architectural discussions and 

experiencing an architectural space depends on the relationship formed with it, it is 

important to stress the significance of the body and its descriptions made by various 

thinkers. 

Starting from the 17
th

 century, the body has been described scientifically with its 

functional and anatomical qualities and no separation was made between the body 

and other physical, material objects (Leder, 1990). This point of view was opposed 

by many thinkers and its experiential quality is put forth. Bergson lines up with these 

oppositions by stating it should be considered that “our body is not a mathematical 
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point in space, that its virtual actions are complicated by and impregnated with real 

actions, or, in other words, that there is no perception without affection” (2004 :60). 

Body has a great impact on how people experience the world, it has a power to 

change and transform their experiences. It changes users’ viewpoint for deciding to 

allow what they can do or capable of (Hornecker, 2011). Body’s physicality is highly 

connected to the way people experience surrounding world’s physicality, making 

bodies and bodily movements capable of affecting the way people feel, think and 

perceive (Ibid).  

Spinoza gives the body in concurrent descriptions stating, 

In the first place, a body, however small it may be, is composed of an infinite 

number of particles; it is the relations of motion and rest, of speeds and slowness 

between particles, -that define a body, the individuality of a body. Secondly, a 

body affects other bodies, or is affected by other bodies; it is this capacity for 

affecting and being affected that also defines a body in its individuality. These 

two proportions appear to be very simple; one is kinetic and the other, dynamic 

(As cited in Deleuze, 1988: 123). 

 

The body is not only a physical being but it inherits past, future, dream and memory; 

hence it is one of the main factors that people remember besides their brain and 

nervous system (Pallasmaa, 2012). The body and senses remember the traces of 

ancient responses and reproduce architectural meaning based on the knowledge of 

the body which is saved in the haptic memory (Ibid). While looking at objects and 

spaces, users take into account of all their past experiences, both including embodied 

and abstract, and they are acknowledged that these objects and spaces offer more 

than what users see directly (Stern, 2013). This situation is described by Massumi as 

a “lived abstraction” (2011:55).  

Besides the presence and physicality of bodies in space, with their mental and 

sensual dimensions, which are highly connected with consciousness, imagination, 
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dreams and memories; the bodies also form the basis of experiencing and 

understanding spaces and are situated in the core of the body-space relationship. 

2.3. Spatial Experience 
 

Until here, the descriptions of body, space and embodiment are explained to 

understand the body-space relationship formed between users and architectural 

spaces. The continuous relationship and transformation between these two parties 

play a significant role in the architecture field. Creating a powerful connection and 

engagement with the spaces is an essential aim for the architects. Therefore, it is 

crucial to analyze how bodies experience, interact and engage with spaces to 

comprehend this relationship and search for certain engagement parameters. 

According to Heidegger “the essence of building is letting dwell” and “only if we are 

capable of dwelling, only then we can build” (1977:361). Powerful architecture 

allows users to experience and express their whole embodied and spiritual selves 

(Pallasmaa, 2012). 

Human beings are physical creatures, meaning that they are entangled with the 

physical facts of the world (Dourish, 2004). They interact with the objects 

surrounding them by pushing, lifting and so on and live under the laws of gravity, 

friction and inertia (Ibid). However, their everyday experiences include the social 

activities besides the physical ones, interacting with other people in a socially 

constructed world and these activities form the base of the daily experiences, 

interlaced with each other (Ibid).  

People move through spaces and inhabit them dynamically, and their demands and 

requirements direct these movements. Since people are flexible, they can adapt and 

get used to various different environments and create tools to transform spaces to 

make these suitable for their needs, by exceeding beyond certain limitations 
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(Kronenburg, 2015). Even though today most people live in static and restrictive 

spaces, they use their spaces differently than one another, reflecting their 

personalities and individuality, by rearranging the furniture etc. Even making little 

touch ups has a big impact on turning a space to a place, making it meaningful and 

special for its users (Ibid). As such, it is impossible for spaces to remain unaffected 

by the users as the users directly influence the spaces with their presences, physically 

and spiritually, independent from these spaces being static or not. Therefore, “time-

in-use” affects to create a unique spirit of a place and forms a maturity by creating 

certain associations with a unique place which could pass through generations (Ibid: 

30).  

Bermudez describes the indispensable relationship between users and architectural 

spaces stating that:  

A close scrutiny of life reveals that living creatures are not material entities 

separated from their surroundings but rather regulatory interfaces of interactions 

occurring between their internal and external environments. Life is an emergent 

condition whenever and wherever certain complex internal and external tensions 

meet one another and finds some dynamic balance. (1999: 16) 

 

According to Dewey (1958:13), “life goes in an environment: not merely in it but 

because of it, through interaction with it.” No one lives only under its skin but 

extends beyond his/her bodily frame to connect to the outer world and to survive, 

he/she has to adapt him/herself both defensing and conquering environments (Ibid).  

Facing dangers from surrounding environments and spaces, people need to transform 

their environments (Ibid). The continuous exchanges between users and architectural 

spaces create a strong bonding in the most possible intimate way. Therefore, our 

bodies lead us to alter and transform our surrounding environments by making us 

understand the requirements better.  
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The relationships and engagements users build with architectural environments affect 

the way they live and what they become since all of their actions, feelings, thoughts 

and perceptions are formed and shaped by engagement (Johnson, 2015). As a result, 

it can be said that, besides people’s minds and bodies -used to experience and 

perceive their surrounding spaces-; what the architectural spaces offer has an equally 

important role to enhance these spatial experiences.   

There is an exchange between users and architectural spaces; users offer their 

feelings and participation to spaces and the space contributes by lending its users its 

atmosphere (Pallasmaa, 2012). Experiencing architectural buildings and spaces is not 

achieved by looking at isolated visual pictures but rather when these spaces unite 

with users’ physical and mental dimensions and makes their existential experiences 

highly significant (Ibid). Spaces that motivate users to become influential 

participants of the spatial experiences enhance the relationship created between them, 

making them feel they are connected to these spaces. Users’ experience formed by 

inhabiting a space brings out a sensation of belonging to architectural spaces, very 

similar to the idea of the Japanese concept of “ki”, creating an emotional essence 

(Kim, 1985: 71). 

According to Goldstein, users do not carry out their movements “in a space which is 

not ‘empty’ or unrelated to them, but which on the contrary, bears a highly 

determinate relation to them: movement and background are, in fact, only artificially 

separated stages of a unique totality” (as cited in Merleau-Ponty, 2002: 159).  

Although there are many different behavioral patterns and spatial concepts, they are 

all based on the original agreement made between body and space (Tuan, 1979). The 

distinctive sense of space is formed by the combination of touch, movement, thought 

and visual perception (Ibid).  
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Body-space relationship started to be formed from the day human beings started to 

inhabit spaces. Surrounding environments have a great impact on people’s 

movements, thoughts and habits. Whereas architecture may seem solid and static, 

users’ traces and alterations may still be seen in the space. Experiencing a space 

includes the transformation, affection and engagement of users and by analyzing 

these intimate experiences, different engagement categories can be created.  

2.4. Engagement Categories 
 

In related literature, in order to understand the body-space relationship users form 

with architectural spaces, the way people experience space is analyzed (Merleau-

Ponty, Bergson, Norberg-Schulz). It is essential to note that the mind, body and 

senses work together to create the most enhancing spatial experience. These three 

categories are in constant contact with each other and have a flow of information that 

creates a network, which they all affect and be affected from. These categories that 

increase the engagement between users and architectural spaces are generally highly 

related to each other. Even though our bodies, minds and sensual perceptions may 

seem separate, these are all related with each other in many aspects; affecting, 

transforming and nourishing one another, transforming (into) each other. While 

experiencing world and the architectural spaces, they work together to create a 

fulfilling understanding. The body and mind operate differently while experiencing 

spaces; the mind concentrates on recording the primary elements of space; 

meanwhile the body works hard to recapture its movement, flexibility, positions and 

reactions to various components (Dykers, 2014). The body first collects data, 

followed by interpretation and finally simulates, whereas the mind produces ideas 

(Ibid). These two work together to construct a memory, which can be both visual and 

visceral (Ibid).  
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In addition, movement of a body naturally affects and evokes the sensations too. 

While the body moves, it simultaneously feels and also it feels the way it moves 

(Massumi, 2002). There is an inherent relationship between sensation and movement 

by which one instantly calls for the other (Ibid). To identify and comprehend the 

surrounding world, senses and the whole bodily structure work together and produce 

suitable behavioral responses (Pallasmaa, 2009).  

Leder describes the way mind, body and bodily movements work together and 

experience world by stating:  

Perception is a motor activity. Moreover, that which is perceived is always 

saturated by the implicit presence of motility. The spatial depth of the perceived 

world, the experience of objects as there, near or far from my body, is only 

possible for a being that moves through space. This is true as well of the 

qualitative nature of the perceived (1990: 17). 

 

Movement with purpose and perception helps users to give meaning and they feel 

familiar with the objects and spaces surrounding them, both visually and haptic 

(Tuan, 1977).  Often sight and touch together build up the awareness of spatiality and 

with the help of the other senses they create an enhancing experience of the spatial 

quality and geometrical character of the world (Ibid). Physical movement and 

sensuality of the users pair up to create a holistic understanding of the space and 

strengthen the spatial experience.   

In this study, three categories are formed as traditional engagement categories, 

redefined from the concepts of “perceptivity, actuality and hapticity” proposed in the 

thesis named  A Study About Experience and Experience-oriented Space Production 

by İnce (2015: xviii). It is taken as a model and this model is re-interpreted and 

expanded according to the scope of this thesis. Three engagement categories, 

physical movement, mental movement and sensuality are introduced. Under these 

categories, several parameters influencing users’ body-space relationship are 
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presented. These parameters are selected first by analyzing different examples and 

determining the influential factors. After that, each factor is cross examined with 

literature review. At first, some parameters were located under more than one 

category since all these three categories work together to experience architectural 

spaces. However, to avoid confusions, it is decided to keep away from repeating 

parameters under different categories. Parameters are located under the most relevant 

category according to their definitions. However, it is important to understand that all 

these parameters affect each other and operate together. None of these three 

categories expresses a valid body-space relationship on its own. It is impossible to 

design something which only meets the parameters under one category only. 

Physical body and its movement, mental awareness and senses all support each other 

to offer a high understanding and meaning of surrounding spaces. The flow of 

information and connection between them create an enriching spatial experience and 

form the basis of the body-space relationship and embodiment.   

2.4.1. Physical Movement 
 

The movements users make while inhabiting a space have a huge impact on how 

they experience architectural space and should be considered carefully by the 

designers. Successful architecture has the power of influencing body movements 

positively, making users’ active participants of spaces. This requires an extensive 

analysis of the body and its movements. It is important to understand how the body 

works while it experiences architectural spaces and the specific vantage point of the 

body should be considered to design related choreographies, keeping in mind that 

this vantage point transforms dynamically with the movements (Fox& Kemp, 2009). 

Taking into account of the body in movement makes a clear understanding of its 
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inhabitation of space and time as movement takes over space and time instead of 

obeying them in a passive way (Merleau-Ponty, 2002). 

Architecture substantially extends from nature to the man-made world and instead of 

being self-sufficient and isolated, it ensures a medium where users experience, 

apprehend their surroundings and form perceptions of the world, enhancing their 

attention and being (Pallasmaa, 2012). Architecture initiates, leads and arranges 

users’ movements and behaviors by articulating, framing, uniting, separating, 

facilitating, prohibiting and much more (Ibid). Since body is not a fixed actuality, it 

has the capacity to create and reorganize itself repeatedly “motorically through its 

actions” (Jormakka, 2002: 69). Because of these reasons, architecture should present 

spaces considering the importance of users’ physical bodies and movements. It 

should invite users to become dynamic participants as they inhabit spaces. Moreover, 

it should get involved in their physical activities by expressing movement by itself, 

too. 

There are many different parameters under the category of physical movement that 

strengthen the engagement between users and spaces that is dependent on the users’ 

presence and physical movements. Considering these physical movements during the 

design process and prioritizing bodies are essential to create powerful spatial 

experiences. Under the physical movement category, nine parameters are proposed: 

physical awareness, bodily rhythm and speed, flexibility of the body, physical 

interaction, physical capabilities, exploration, freedom, encouraging movement and 

behavioral awareness (Table 2.1).  

Physical Movement   

Physical Awareness Physical Interaction Freedom 

Bodily Rhythm and Speed Physical Capabilities Encouraging Movement 

Flexibility of the Body Exploration Behavioral Awareness 
Table 2. 1: Physical Movement Parameters 
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Physical Awareness 

While experiencing architectural spaces, it is very significant to understand the 

power of the bodies on these spaces. Therefore, being aware of our physical 

presence, bodily position and orientations helps us comprehend their 

transformational effects on spaces. According to Wilde, Schiphorst & Klooster, “the 

simple act of paying attention to our movement” is what makes a reconnection 

between users and architectural spaces (2011: 22). “Slow-motion walking, focusing 

on the breath while moving, closing the eyes and following the path of sensations in 

the body” are other methods that could be used to increase the attachment and 

connection to an architectural space (Ibid: 23). Architectural spaces that lead users to 

perform these methods connect users to their bodies and spaces, making them realize 

the strong relationship between them. Spaces that help users internalize their bodily 

motions and draw attention to their own beings create a strong body-space 

relationship. 

Bodily Rhythm and Speed 

Successful architecture should offer spaces that can create coherence and harmony 

between users’ bodily rhythm and speed. Instead of spaces that are all disconnected 

and have different rhythmic qualities than each other; continuous and harmonic 

spaces have a power to influence users’ bodily movements.  

Goethe emphasizes the significance of the cohesiveness between architectural spaces 

and users’ bodily movements stating that,  

One would think that architecture, as one of fine arts, would primarily engage our 

sense of sight; however, something that has hardly been noticed is the fact that 

architecture engages primarily our sense of motor control. We have a pleasant 

sensation when we move in a dance according to certain rules. A similar sensation 

should be provoked in somebody who is led through a well-built house 

blindfolded. This leads us to the difficult and complicated doctrine of proportions, 

which determine the character of a building and its diverse parts (as cited in Von 

Mücke, 2009: 19). 
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A space needs to have functions highly related to users’ body rhythm and should be 

transformed by them rather than having isolated functions, since these create 

insignificant spaces unconcerned by the users’ activities (Jormakka, 2002).  

According to Spuybroek in spaces disregarding this parameter,  

You have to keep motivating yourself into doing things, so that your actions seem 

clumsy and link up like the sequences in a badly edited film. You eat, you sleep, 

you take a shower but there is no rhythm; the body’s rhythm has not been 

synchronized with the form’s rhythmicality… We must opt for an architecture 

which stimulates life’s suppleness, that enables, even encourages the subtle flow 

of events. Only a form which has mastered the body’s motor system is capable of 

activating. Only a form which has been transformed and affected by the rhythm of 

life, is capable of motivating. It can only prompt the body into motion as a motor, 

as a vector, as a combination of power and direction. In fact, you no longer need 

to perform the complete action because the form has already partly done that for 

you. You no longer need to initiate an activity, because the form has already given 

you the clue… the actions as such are installed so that they become a 

performance. In this way, the actions are performed: intensified and made 

spectacular (as cited in Jormakka, 2002: 74). 

 

Because of these reasons, it is important to design spaces considering users’ bodily 

rhythm and speed which can influence their physical engagement with them deeply. 

Flexibility of the Body 

It is very important for spaces to offer bodily flexibility for its users; since users 

become much more aware of their surroundings by performing various bodily 

movements. Most of the surrounding objects and spaces including buildings, 

furnishings and cities, have an essential role to teach people’s bodies and minds 

(Dykers, 2014:33). They help the body to shape according to different situations, by 

stretching, bending or stiffening it (Ibid). Users tend to imitate the configuration of 

the structures unconsciously with their muscles and bones while experiencing them 

(Pallasmaa, 2012). This bodily experience can be heightened by presenting variety of 

spaces that foster the flexibility of the bodies. Even a simple stretch of legs and arms 

creates a spatial awareness (Tuan, 1977). In addition, Bergson states that “the objects 
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which surround my body reflect its possible action upon them” (2004: 6-7). Spaces 

should let users to reflect various, flexible, physical activities to increase the body-

space engagement.  

Physical Interaction 

People give meaning to their surrounding environments and objects by physically 

interacting with them. To be able to apprehend reality, users have to interact 

physically with the physical world (Fox, 2016). The way how people arrange their 

daily lives is mostly shaped by the “unconscious tendencies” which are based on the 

interactions between the bodies and their surroundings (Dykers, 2014:33). Increasing 

the physical interaction between users and spaces is very important to enhance users’ 

spatial awareness in means of experiencing the materials, the size of the architectural 

components; motivating them to physically move more.  

Physical Capabilities 

Testing and pushing users’ physical capabilities by offering challenging spaces 

impact their body-space relationship and spatial engagement positively. Since users 

draw more attention to overcome these challenges by testing the limits of their 

bodies; it creates a strong spatial attachment. Spaces introducing playful functions 

and provoking designs increase users’ engagement to them. 

According to Merleau-Ponty (2002: 160-161):  

A movement is learned when the body has understood it , that is, when it has 

incorporated in into its ‘world’, and to move one’s body is to aim at things 

through it; it is to allow oneself to respond to their call, which is made upon it 

independently of any representation.  

 

Because of that reason, spaces offering challenging and unfamiliar experiences can 

also influence users’ bodily movements; introducing new bodily possibilities that 

they can learn and perform. 
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Exploration 

Exploration is a significant parameter to understand the spaces using physical bodies 

and movements. Trying out the potentials a space it offers, its various functions or 

different materials evoke users to explore them using their bodily movements, 

creating a sense of curiosity. Moreover, “cycling to and through movement” give the 

users to explore the space and their bodies by re-experiencing and re-inventing 

(Wilde et al., 2011). As users try to figure out spaces physical and sensual qualities, 

they start an intimate relationship and build a heightened spatial awareness. Anna 

Huber, a famous choreographer and dancer, underlines the importance of spatial 

exploration which helps to find out these questions answers: “What does the room 

offer?...Does it or did it serve a particular function that may influence my research 

and perception? What is the history of the space? What is the energy and dynamism 

of the space?” (As cited in Wortelkamp, 2010). Spaces that invite users to explore 

their spatial potentials, functions and materials tend to create strong connections with 

their users. 

Freedom 

Spaces that introduce people enough room to be themselves, allowing them to 

experience spaces the way they want enhance their spatial engagement.  Although 

the spaces surrounding people are restrained by the certain boundaries, offering 

sufficient space to them to move freely is crucial since these movements contain both 

the physical bodies and the extended personalities with projective behaviors (Kim, 

1985). Space has a strong power to give its users a sense of freedom by creating 

enough space to influence them to act and move freely (Tuan, 1977). Kronenburg 

supports this idea by stating (2015: 34), “the ability to do things the way we want to 

do them is a deeply ingrained human need, and, many would agree, a right”. The 
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relationship between space and matter demonstrates an interplay made of action and 

reaction: while the matter tries to restrain and limit space and is in charge of the 

spatial movement, space tries to spread through all directions (Kim, 1985). The 

enhancement of limitation results spaces with lower kinetic freedom (Ibid). 

Scott specifies space as “liberty of movement” (1974: 169). It affects users’ physical 

consciousness and with the help of their instincts, they move, adapt and project their 

bodies to the spaces (Ibid). The level of freedom one space creates for its users 

increases the experience of spaciousness alongside the space’s viscosity and fluidity 

(Kim, 1985). Without restrictions that limit their bodily movements, users can form a 

powerful spatial attachment by using their bodies openly. 

Encouraging Movement 

Architecture has the capacity to trigger people to be more active, as they experience 

spaces. Affecting them to be a part of this spatial experience rather than being 

outsiders is an important parameter that affects their body-space relationship. In 

architecture, defining spaces means literally “to determine boundaries” (Tschumi, 

1994). The boundaries to create architectural spaces have a power to lead and 

motivate users’ movements and actions according to their intentions instead of 

merely being geometrical lines defining homogeneous areas (Locke, 2015). 

Moreover, well-designed architecture offers space for various human interventions, 

too.  Encouraging users to move and physically active more connects them to time 

and space, increasing their spatial awareness. 

Behavioral Awareness 

Users perform various different behaviors as they interact with their surroundings; 

hence they do most of them even without noticing, or being fully aware of these 

behaviors power on spaces. However, understanding the significance of their 
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behaviors and seeing their influencing effects on spaces form a strong body-space 

relationship. 

Apart from only moving in spaces, bodies have impact on spaces; they transform 

spaces by their movements (Tschumi, 1994). Tschumi supports his argument by 

stating that “actions qualify space as much as spaces qualify actions; space and 

action are inseparable and no proper interpretation of architecture, drawing or 

notation can refuse to consider this fact” (Ibid: 122). In addition, Stern describes the 

transforming relationship between bodies and their movements by stating that “the 

body is full of and producing potential: always potentialized and, through movement, 

potentializing” (2013, 60).  

Users’ bodies and movements interact with their surrounding environments 

continuously. Body-movement and space redefine and transform each other all the 

time. Body and world merge and diffuse into each other creating a “one single 

continuous experience” that shows “there is no body separate from its domicile in 

space, and there is no space unrelated to the unconscious image of the perceiving 

self” (Pallasmaa, 2012: 44). 

Tschumi explains how architecture is dependent on physical bodies and their 

movements by stating that “there is no architecture without action, no architecture 

without events, no architecture without program” and furthermore, “there is no 

architecture without violence” (1994: 121). Therefore, he describes the relationship 

between users and buildings as a kind of violence where both of the sides intrude to 

each other: users, by their physical presence, unbalance the geometrical order of 

architecture and this violence inherently carries the possibility of change and creates 

dynamism with its contradictions (Ibid).  According to Tschumi, “spaces are 

qualified by actions just as actions are qualified by spaces”, they do not provoke each 
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other and both independent whereas they influence each other if they intersect (Ibid: 

130).  

Offering users spaces that can be transformed according to users’ physical behaviors 

and movements heightens their physical engagement to spaces, making them aware 

of their physical bodies and movements. Pallasmaa states that “architecture does not 

make us inhabit worlds of mere fabrication and fantasy; it articulates the experience 

of our being-in-the-world and strengthens our sense of reality and self” (2012: 12). In 

order to form strong engagements between users and spaces, all these parameters 

under the category of physical movement should be carefully considered. Users’ 

bodily presence and physical movements should be analyzed attentively to offer 

spaces that could increase their physical engagement. 

2.4.2. Mental Movement 
 

Mental movement is fundamental for users to experience their surrounding 

environments and to create a strong mental engagement with spaces. According to 

Dykers (2014), people’s capability of interacting with the world is highly related to 

the activity of the mind. Body and mind work together to give meaning to their 

surrounding environments. 

Giedion (1967: 435-436) states the importance of the relation between body and 

mind by saying: 

The essence of space as it is conceived today is its many-sidedness, the infinite 

potentiality for relations within it. Exhaustive description of an area from one 

point of reference is, accordingly, impossible; its character changes with the point 

from which it is viewed. In order to grasp the true nature of space the observer 

must project himself through it. 

 

In addition, Schmarshow (1893) also suggests that people’s perception of space is 

formed and based on the significance of projecting the sense of bodily motion. Even 

though our bodies stay still while doing that, our imagination, eyes and kinesthetic 
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sensations help us to measure and comprehend and relate to space (Ibid). As Dykers 

underlines, “consciousness is a spectrum, and its layers are defined by interactions 

between the body and the mind” (2014: 35). However, he expresses that users’ 

unconscious side operates more than the conscious one and it can be described as the 

body’s mind (Ibid). Merleau-Ponty explains that (2002: 158), 

[…] consciousness projects itself into a physical world and has a body, as it 

projects itself into a cultural world and has its habits: because it cannot be 

consciousness without playing upon significances given either in the absolute past 

of nature or in its own personal past, and because any form of lived experience 

tends toward a certain generality whether that of our habits or that of our bodily 

functions. 

 

While the users are experiencing the space surrounding them, their movements 

include their “extended personalities” besides their physical presences, meaning that 

people’s existence in spaces extend beyond their skins’ surfaces creating their 

extended personalities (Kim, 1985: 79). These personalities are made of two modes 

(Ibid). First one surrounds the body and includes its “atmosphere” or “personal 

space”, transforming dynamically with the effects of its mental state besides the 

condition of the surrounding environments (Ibid: 79). The second one is the 

“projective behavior”, which includes imagination and senses in order to project its 

movement through the outer world (Ibid: 79). Projective behavior also helps users to 

create stronger relationships with surrounding spaces by uniting them with the outer 

world. Therefore, in order to understand the “architectural space” totally, one should 

use the extension of his/her movement besides the real bodily movement, which 

combines real and quantifiable space with the imaginative one perceived by the 

senses and projected feelings (Gauldie, 1969: 69). People’s physical and sensual 

qualities team up with their mental sides to grasp the true nature of their surrounding 

environments. 
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The instant awareness people establish with their surrounding environments and the 

world is provided by perception, which helps people understand and anticipate 

objects and spaces to make them functional (Norberg-Schulz, 1988). In order to form 

a strong engagement with spaces, it is important to address the mental movements of 

people and their mental perception, which are affected by many different parameters. 

Under the category of mental movement twelve parameters are presented: repetitive 

rhythm, human scale, variety of geometries, spatial variety, time, inside-outside 

tension, spatial dynamism, expressing movement, sense of attachment, growth and 

change, imagination and games and challenges (Table 2.2).  

Mental Movement    

Repetitive Rhythm  

Human Scale 

Variety of Geometries 

Spatial Variety 

Time 

Inside-Outside 

Tension 

Spatial Dynamism 

Expressing 

Movement 

Sense of 

Attachment 

Growth and 

Change 

Imagination 

Games and 

Challenges 
Table 2. 2: Mental Movement Parameters 

Repetitive Rhythm 

Repetitive elements used in the spatial designs, whether it is a building component, 

material or a color, create visual connection. The rhythm created by the repetitions 

makes users follow the repeated elements mentally. Repetition is also one of the 

pervasive methods of augmenting the idea of movement; increasing repetition 

strengthens the sense of movement (Hardy, 2011). 

Human Scale 

Human scale is another important parameter affecting users’ mental relationship with 

architectural spaces. It has a great impact on influencing users to interact with their 

surrounding environments (Greene, 1976).  Buildings designed regarding the human 

scale make users feel psychologically that they are in control of their surrounding 

environments and offer suitable sizes users can cope with (Ibid). As a result, users 
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could involve more to the spatial experiences and form a powerful mental connection 

to spaces.  

Variety of Geometries 

Presenting variety of geometries in architectural spaces enriches users’ mental 

connection. Spaces designed with various sizes and proportions offering dynamic 

diversity create a more enhancing spatial experience for their users (Kim, 1985).  

Therefore, architectural geometries including twists, curves, buckles, etc. offer an 

instinctive bodily language, creating interest and engagement for the users’ minds  

(Beesley & Khan: 2009). Variety and contrast are also important factors to keep in 

mind to convey movement by expressing “the rise and fall, the advance and recess, 

with other diversity of form, in different parts of a building” to keep eyes moving 

and the mind engaged with architectural spaces (Adam & Adam, 2013: 107). 

Spatial Variety 

As users experience new spatial experiences by exploring variety of spaces, their 

spatial awareness increases. Perception is based on the continuous prediction and 

updating process, which affect the future perceptions of newly experienced 

environments; interacting with novel spaces improves and expands users’ spatial 

concepts (Ballestrem, 2015). As a result, users’ mental movement keeps stimulated 

by exploring different environments which increase their mental engagement. 

Time 

The notion of time is an important parameter that influences users’ mental 

movements. Spaces that can give the sense of flowing time can influence users’ 

mental connection to time and space positively. Attaching people to space and time 

is the main role of architecture and it gives a human sense to these two notions 

(Pallasmaa: 2012). The notion of time helps people to comprehend and inhabit 



34 
 

spaces by domesticating and enclosing unlimited space and infinite time and makes 

them tolerable (Ibid). Architecture has to make its users understand that they are 

rooted and located in the flow of time, which is a mental necessity for people. 

Present awareness is affected by the past experiences of time and movement, shaping 

the present and future experiences (Knapp, 1948).   It takes time to understand a 

place wholly and it happens in a subconscious level, the familiarity of space occurs 

within time (Tuan, 1977).  

Bouman compares buildings to clocks since they show the passing time and history 

by carrying and underlining the traces of certain incidents or people throughout the 

history (2005). These buildings, even though they are solid and static, affect their 

inhabitants’ lives, by organizing and synchronizing their eating and sleeping times, 

acting as clocks (Ibid). Connectivity is one of the best features of time which helps 

people to synchronize, equalize and rearrange their social life (Ibid). Especially in 

the domestic spaces where “the structure in time” is created by a certain pattern of 

events and orderliness that forms integration between perceptions and space 

(Weinstock, 2005: 47). Users become more engaged to spaces that remind them the 

passing time and influence them to organize their daily lives accordingly which keep 

them attached to space and time. 

Inside- Outside Tension 

The boundaries separating the interior and exterior, the tension emerging from being 

inside or outside, have an impact on users’ mental engagement. After feeling the 

tension of being nor inside neither outside by passing thresholds, Zumthor describes 

the feeling of being inside as “an incredible sense of place, an unbelievable feeling of 

concentration when we suddenly become aware of being enclosed, of something 

enveloping us, keeping us together, holding us” (2007: 47). He presents “tension 
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between interior-exterior” as one of the topics that increases his engagement to 

spaces. This parameter enhances users’ spatial awareness and sense of attachment, 

strengthening users’ mental connection. 

Spatial Dynamism 

Spatial dynamism is an important parameter that draws users’ attention to spaces by 

increasing spatial awareness. Spaces that reflect the sense of movement in their 

designs increase spatial dynamism. Even though users’ might be unaware of the 

effects of the spatial dynamism of their surrounding environments, it performs a 

significant impact on their sub-conscious levels of their minds, spirituality and 

feelings (Kim, 1985).   

Expressing Movement 

To convey the sense of movement, buildings and spaces that aren’t capable of 

literally moving or those that do not move, can use certain methods to express 

movement. Some thinkers and architects believe that to keep up with the changing 

world, buildings do not need to literally move and argue that traditional architecture 

has lots of movement including opening doors and windows or operating elevators 

(Jormakka, 2002).  

Architecture is often considered solid and static. Yet, there are different ways to 

express movement, without actually displaying a physical movement. Space behaves 

like an eye framing architecture using doors and windows (Tschumi, 1994). The 

eyes, mind and imagination of a person work together to reflect its being to a space, 

by imagining her/himself rising with the stairs or moving through a twisting corridor, 

architecture embodies movement (Hardy, 2011). Hardy describes this eye and mind 

movement through architecture without movement as “contained movement” by the 

help of projecting imagined bodies moving through spaces (Ibid: 472). Doors convey 
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the impression of a body crossing its frame or a corridor suggests a continuity of 

movement to inhibit blocking; every architectural space waits for an invasion from 

the presence of a body by inhabiting it (Tschumi, 1994).  

Bergson supports this idea by stating that “there are changes, but there are 

underneath the change no things which change: change has no need of a support, 

there are movements, but there is no inert or invariable object which moves: 

movement does not imply a mobile” (2014: 317). By underlining the movement of 

the user with stairs or making the user empathize with other users’ movements with 

windows, movement and rhythm become visible by architecture (Jormakka, 2002). 

Expressing movement by applying these various different methods increase users’ 

spatial attachment to spaces, keeping them stimulated by reflecting the idea of 

movement. It helps spaces to form strong relationships with their users without 

actually moving.  

Sense of Attachment 

Feeling a strong sense of attachment to a space is an important engagement 

parameter enhancing users’ spatial experiences. It rises when users feel like a 

significant part of the space, a sense of belonging. This sense of attachment and 

belonging is described by Zumthor as “spaces you would enter and begin to feel you 

could stay there- that you were not just passing through” (2007: 43). According to 

Pallasmaa (2012), architecture’s crucial mental task is to accommodate and integrate. 

Therefore, leaving personal traces to a space allows users to make interventions 

which increase the sense of attachment and belonging.  

Growth and Change 

The parameter of growth and change keeps users mentally engaged to spaces with 

the capacity of transformation and progress. Users can visualize the scenarios of 
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development and change in their minds, realizing the future potentials of spaces. 

Architecture emphasizes the image that it is not fixed but transforms continuously 

and to achieve this, it should express movement, alter and adapt to certain sites and 

needs of users, displaying growth and change (Greene, 1976). Martin Pawley 

explains the importance of change and movement stating that “in the action of 

changing and creating an environment the individual confers meaning on the 

environment” (As cited in Greene, 1976). Seeing a space’s capacity of growth and 

change and experiencing its transformation increases users’ spatial engagement and 

makes them curious about its future potentials.  

Imagination 

Spaces capable of activating users’ imagination present an enriching mental 

engagement. It gives users freedom to visualize various potential scenarios for their 

spatial experiences while inhabiting these spaces. Franz Erhard Walther explains the 

significant relationship between imagination, movement and architecture by stating: 

Architectural space develops its full power when created in our imagination. 

Through movement of the body and consciousness of inside and outside, 

multidimensional spaces are created in the imagination […] Architecture tends to 

create boundaries where boundaries should not arise; architecture often works 

unintentionally against the imagination, as its forms and materials are limited and 

movement can only be suggested (as cited in Schillig, 2015: 58).  

 

Because of these reason freeing users’ minds and letting them picture themselves 

inhabiting spaces with various different ways create a strong mental connection.  

Games and Challenges 

Playful spaces and challenging activities spaces offer, heighten users’ mental 

connection and engagement levels. Especially, public spaces offer activities 

involving games and challenges, influencing them physically and sensually. 

Therefore, users are said to be happier when they think they perform an activity with 

skill and grace, regardless of the time required to achieve that (Hornecker, 2011). 
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Architectural spaces with unfamiliar functions and spatial configurations could 

challenge people’s mentally which make them explore and try out the space more to 

understand its potentials. Because of this reason, games and challenges is an 

effective parameter that enhances users’ mental engagement to spaces.  

Acknowledging that our minds contains the dimensions of our physical and cultural 

environments indicates that the environments created and designed by us are highly 

capable of changing our minds and differentiating our thinking, emotional and 

behavioral capacities (Robinson, 2015). To enhance the engagement between body 

and architectural spaces, engaging with the mind plays a crucial role which also 

affects the physical movement and sensuality categories. In order to achieve a strong 

mental connection, designers should consider the parameters under the category of 

mental movement and reflect them to their designs.  

2.4.3. Sensuality 
 

Senses are also significant to help people understand and give meaning to their 

surrounding environment, influencing their moods and emotions. They work together 

with the body and the mind to enrich and make sense of the spatial experience. 

Spaces that are designed to evoke sensuality increase users’ engagement to spaces. 

Users’ mood, purpose, experience and perceptual equipment are highly related to the 

feeling and structure of a certain space since they perceive and identify spaces by the 

impact of their senses which both can offer possibilities or limitations (Tuan, 1979). 

Even the users’ moods have a great impact on engaging with the spaces and 

surrounding environments. In order to heighten users’ sensual engagement to spaces, 

nine parameters are presented: sensual richness, atmosphere, colors, gravity, sense of 

material, intimacy, tactility, empathy and kinesthetic and proprioceptive senses 

(Table 2.3).  
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Sensuality   

Sensual Richness Gravity Tactility 

Atmosphere Sense of Material Empathy 

Colors Intimacy Kinesthetic and 

Proprioceptive Senses 
Table 2. 3: Sensuality Parameters 

Sensual Richness 

Spaces addressing different sensual modalities of users enrich their spatial 

experiences. Because of this reason, sensual richness parameter is essential to evoke 

users’ senses to create a strong sensual connection. A holistic perception is formed 

by the impact of all these various senses including sight, smell, sound, touch and 

taste all communicating and completing each other (Paine, 2007). However, 

nowadays the superiority of the sense of sight and the oppression of the others make 

users feel isolated and detached from their surrounding environments (Pallasmaa, 

2012). Spaces that break this visual domination by offering richer sensual 

experiences engage more with its users.  

Atmosphere 

Atmosphere is a significant parameter that sets the general mood of spaces that 

directly influence users’ sensual engagement to spaces. Zumthor highlights several 

qualities that improve and enrich the relationship between architectural spaces and 

the users: “material compability”, “the sound of space”, “the temperature of space”, 

“levels of intimacy”, “the light on things” and “coherence”, which are highly related 

with the sensible parts of architecture (2007: 23-29-33-51-57-67). He describes 

spaces having these qualities as “atmospheres” and states that users perceive 

atmosphere with their “emotional sensibility” described as a form of perception 

working rapidly to keep users alive (Ibid: 13).  

The environmental atmosphere’s character plays and essential role in creating a 

sensual connection (Kim, 1985). Similar to the relationships people form with users 
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and objects, certain spaces can attract users more, making them bond and open up to 

these spaces, while the others feel distant and repulsive (Ibid). To create a powerful 

spatial experience, it is important for spaces to mediate with users’ moods and create 

a welcoming environment by setting the right atmosphere to connect with the users.  

Colors 

Colors of the spaces have a significant impact on their sensual engagements, which 

are able to affect users’ moods and emotions directly. Users’ experience of spaces is 

intimately related to the colors and lights that shape their relationship with these 

spaces. Associating certain colors with certain spaces and experiences could evoke 

certain feelings attached to these spatial experiences. Colors can influence users 

emotionally by “the instillation of a particular meaning and association, or the 

evoking of a desired atmosphere” (Besenecker, 2016:15). 

Gravity 

Gravity is a parameter that is in direct relation with people’s senses, connecting them 

to the earth. Therefore, gravity has a strong impact on engaging users to architectural 

spaces (Pallasmaa: 2012). Being aware of the gravity of the earth is a sign of good 

architecture which enhances experiencing the vertical dimension (Ibid). In addition, 

Pallasmaa describes architecture as “a mode of existential and metaphysical 

philosophy through the means of space, matter, gravity, scale and light” (2001: 26-

28). That means feeling the sense of gravity and connection to earth are essential for 

users’ spatial experiences.  

Sense of Material 

The use of materials also has a great impact in the atmosphere of spaces. Therefore, 

the parameter of sense of material influences other parameters like tactility and 

intimacy, under the category of sensuality. Natural materials are more successful to 
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create intimacy compared to synthetic materials (Kim, 1985). Every material has a 

different background and history and it reflects those on to the spaces. Sense of 

materiality is enriched by the use of natural materials that persuades users of the 

authenticity of matter by letting their senses to diffuse the surfaces (Pallasmaa, 

2012). The plasticity of architectural buildings has a critical role by engaging users to 

spaces and connecting with their senses (Ibid). The inadequacy of details, on the 

other hand, leads the buildings to feel repelling, unreal and incorporeal (Ibid).  

Particular materials including stone and brick are used to symbolize the timelessness 

and durability of architecture for hundreds of years and even though these materials 

are not used to build architecture today, this perspective is still highly effective in the 

world of today’s architecture and embedded in people‘s minds (Fox& Kemp, 2009). 

These materials can evoke feelings of belonging and familiarity, which can increase 

users’ spatial attachment and sense of intimacy, enhancing their spatial engagement 

to spaces.  

Intimacy 

The parameter of intimacy evokes users’ sense of closeness and it is affected by 

various different qualities of architecture. The natural materials create a strong 

feeling of intimacy compared to artificial materials (Kim, 1985). Zumthor states that 

“level of intimacy” is one of the significant features to engage to a space, stating it is 

affected by “size, dimension, scale, the building’s mass by contrast with my own” 

(2007:49-51). All these different qualities affect users’ sensual side in different 

levels, helping spaces to create intimate relationships with the users.   

Tactility 

The parameter of tactility is the extension of the sense of touch under the main five 

senses; whereas it is presented as a distinct parameter since it influences users’ 
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spatial engagement on another level. Experiencing an architectural space may start 

visually but it definitely continues physically and users tend to control their 

surroundings naturally by touching (Fox, 2016). Therefore, when the eyes and the 

body work together, the engagement with the architectural experience rises to the 

highest level. The eyes understand the scale, proportion, distance and textures in 

relation to the body (Ibid). This results in a physical connection, which is always 

confirmed by interacting physically with the spaces and moving through them. The 

sense of sight help users understand the separation and distance while the sense of 

touch makes them feel intimacy and closeness (Pallasmaa, 2012). Pallasmaa gives a 

special importance to the sense of touch stating that all the other senses are 

continuations of the tactile sense and related to the skin tissue which merges users 

and their experiences of the world together (Ibid).  

Empathy 

The parameter of empathy proposes the idea that people can empathize with 

architectural spaces as well as they do with other people. Beesley states that the 

spaces with twisting, shifting and buckling geometries attracts users’ attention and 

increase their spatial engagements (Beesley& Khan, 2009).  They emphasize with 

spaces qualities and feel similar sensations in their minds and bodies. Therefore, it 

could be valid for the moods and emotions of spaces that evoke similar feelings on 

the users inhabiting them.  

Kinesthetic and Proprioceptive Senses 

Other than the well-known five senses, there are kinesthetic and proprioceptive 

senses, which are related to movement, orientation and position of the body, that also 

have a great impact on people’s well-being (Hornecker, 2011). Performing dance in 

an architectural space is a good example to present the powerful relationship between 
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body movement and physical spaces (Wortelkamp, 2010). It has a true potential of 

showing the significance of the kinesthetic sense that understands space as a 

possibility to move and become susceptible for senses (Ibid). Spaces that activate the 

kinesthetic and proprioceptive senses offer enhancing sensual engagements, 

encouraging users to move, explore and experience spaces more.  

According to Hansen and Kozel (2007: 208), developing and enhancing future 

designs and related technologies are highly connected with “a deeper understanding 

of the social connectedness of our lives and this connectedness occurs through the 

senses”. Being aware and conscious of “the sensory, affective, poetic and corporeal 

qualities of the moment of lived experience” is essential to understand and design the 

upcoming technologies which also bring out the importance of the intimate and 

social aspects of life since new technologies create new ways of communication 

styles including visual, verbal models and body language (Ibid). 

Since sensuality plays an essential role in people’s lives by helping them perceive, 

understand and feel the world with various different senses, it is impossible to ignore 

the significance, while describing the engagement categories of the body-space 

relationship. By supporting the body, the movements and the mind in many different 

ways, sensuality is among the most important engagement categories in giving 

meaning to spaces. 
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CHAPTER 3 

 

 

INTERACTION AND ARCHITECTURE 
 

 

 

With the new developments in technology and in the architectural concepts and 

ideas, the static image of architecture embedded in people’s minds started to change 

and to transform. Today, various different solutions from architectural spaces are 

expected, besides being a shelter and a protection from the outer conditions. In 

addition, considering energy efficiency and sustainability issues, new means of 

design, material and construction methods are expected. To answer these 

requirements, architecture begins to transform, adapt, respond and finally interact 

with its users and surroundings. From façades to furnishings, interiors to wearable 

technologies, architecture is one step closer to enter the conversation with the users 

and the surrounding environment day by day. Today, architecture starts to proceed to 

a point, where it is “no longer a question of composition but of behavior; it became a 

matter of building relations, of informing and being informed, of processing and 

being processed” (Oosterhuis, 2011: 147).  

According to Bouman (2005: 22): 
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For a long time architecture was thought of as a solid reality and entity; buildings, 

objects, matter, place, and a set of geometric relationships. But recently, architects 

have begun to understand their products as liquid, animating their bodies, 

hypersurfacing their walls, crossbreeding different locations, experimenting with 

new geometries. And this is only the beginning. We will see more and more 

architects realized spatialized moments, through staging narratives, through event 

designing, working with effects and emotions. Of course there will be a need for 

shelter, so there will be a practice of making sheds… Things will be 

communicated, but not to glorify any past, nor to embrace any future. Things will 

be told in flashes, by flashes, through flashes. 

 

Even though, for centuries architects give great importance to notion of timelessness, 

today they start to shift their attention to real-time responsiveness, which is highly 

related to global social conditions (Fox& Kemp, 2009). In line with this urge, the 

desire to describe architecture as evolutionary and interactive is escalated.  

From static to interactive, it is a gradual shift, which includes various different steps 

and developments. Since, interactivity in architecture is relatively a new 

term/concept; it still has a long way to go. Most of the projects defined as interactive 

today are mostly small-scaled prototypes or art installations. People do not have a 

chance to encounter with interactive architecture constantly in their daily lives, since 

such examples are not widespread. However, in near future, interactive architecture 

may become prevalent. Then, people will need to learn how to engage, live together 

and behave around these spaces. Even though, we mostly experience physical and 

virtual spaces individually today, the days that we experience the combination of 

these spaces are closer than ever (Wiberg, 2011). According to Oosterhuis (2011), 

the time of interactive architecture will come when people learn to pay attention to 

the way how a building moves, instead of being fascinated and satisfied by the initial 

fact that it moves. Moreover, this newly described architecture, which is “imbued 

with autonomy, an uncanny sense of life, challenges us to look beyond design 

disciplines to understand the perceptual, emotional and social effects of these 

pervasive technologies” (Fox, 2016: 7). Interactive architecture carries the potential 
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to create networks between users and spaces and offers novel possibilities to create 

global connections (Fox& Kemp, 2009). It is definitely changing people’s 

understanding of an architectural space and will continue to transform the 

relationships they form with these spaces.  

Even though it seems like people are surrounded only by static and firm forms of 

architecture, the concept of movement and change in architecture is not new. From 

the beginning, ephemeral architecture and later examples of traditional architectural 

spaces show that spaces answer to the users’ demands and requirements. Although, 

these examples could not have impactful technical and technological contributions at 

that time, they reflected onto architecture by temporality and variety. Such examples 

establish the idea of movement in architecture.  

The notions of flexibility and movement in architecture are highly related with the 

nature of human beings and are reflected to the way how people live and design 

spaces. People move in dynamic ways and alter spaces according to their own needs; 

control, modify and adjust objects and spaces to create better surroundings and adapt 

environments to make them suit to their own desires. Kronenburg (2015: 30) states 

that “the general advancement of civilization is directly related to this natural desire 

of humanity to enhance our environment, achieved via a continuous search for utility 

and flexibility”, suggesting that “the desire to create a responsive environment goes 

beyond practical convenience- it is something that occurs in the human psyche at a 

deep intuitive level”. Human beings show the significance of freedom and flexibility 

and bring out their “irrepressible inventiveness and need for responsiveness” by their 

daily actions (Ibid: 33).  

Interactive architecture seem to match the flexible and free actions of users while 

inhabiting spaces and offer wide range of possibilities and solutions for their 
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requirements and demands compared to static architecture. This thesis aims to bring 

out the novel relationships users form with these interactive environments especially 

in the means of physical, mental and sensual engagement. To analyze these newly 

formed relations and newly introduced architectural environments, understanding the 

history and development of movement and interactivity is essential. In this chapter, a 

short history of movement in architecture is presented to understand the certain 

concepts and motivations. After that, the beginning and development of the concept 

of interactivity in architecture is introduced. Finally, the new way of engagement 

between users and architectural environments are explained with the emergence of 

interactive architecture, presenting various parameters that influence users’ changing 

body-space relationship with moving and interactive spaces.  

3.1. Movement in Architecture 
 

The concept of movement in architecture dates back in history. People have been the 

designers of their own buildings in the ancient times and their requirements and 

demands played a crucial role while creating architectural spaces. It can be stated 

that temporary or ephemeral architecture is humankind’s earliest building form 

(Kronenburg, 1995). It can also be said that the reflections of the nomadic lifestyle 

can be seen in early examples of architecture.  Even today, most buildings and 

environments surrounding people are static and solid, yet there are various groups of 

people, who still prefer a temporal lifestyle. There are great examples of moving 

architecture in nomadic societies that directly affect the inhabitants’ physical usage 

of the surrounding environments and suggest culturally suitable solutions. However, 

nowadays temporary architecture (comprising portable, relocatable and demountable 

buildings) has an image consisting of poor quality construction and materials, 

irrelevant of the site and purpose whereas, by taking advantage of the newly 



48 
 

developed technologies and cultural awareness, these buildings may bring out the 

power, intelligence, beauty and speed inherent in them (Ibid). Manipulating 

architectural spaces based on certain necessities and needs by using the concept of 

movement shows its effects on the traditional domestic Japanese architecture, too. 

Sliding wall partitions help to rearrange privacy and also the size of the spaces by 

separating spaces (Locher, 2010). The partitions can fully be lifted out to expand 

spaces in case of need, by allowing creating visual privacy and spatial flexibility for 

multiple functions which are also very easy to move (Ibid). Since, the functions of 

the spaces in traditional Japanese dwellings are not fixed, the furniture used in these 

spaces are moveable too. Furniture used for sleeping, eating, lighting, heating, etc. is 

designed to be moved from one space to another easily (Ibid). The reflections and 

influences of flexible Japanese architecture can be seen in the designs of early 

Modernists. Japanese design approach is still prevalent in contemporary spaces in 

terms of flexibility, by expanding/ contracting spaces and private/ public space 

transformations, according to the user needs and desires.  

In the 1920’s, the notion of movement has once more become popular among 

modern architects; some of them representing movement with certain design 

approaches and some of them literally moving the designs (Jormakka, 2002). 

Designers, who preferred to represent movement without actually designing moving 

elements used “inclined planes, horizontal emphases of façade rhythm, aerodynamic 

curves”, etc. to reflect the idea of movement and their reflections still can be seen in 

today’s architectural projects (Ibid: 10). On the other hand, the idea of architecture 

being stabile and permanent was questioned by some architects of the time including 

Aldo Rossi (Teatro del Mundo), Yona Friedman and the famous Archigram group 

(Ibid). These architects found ways to literally move architecture. Even though most 
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of the projects, like Walking City (1964) by Archigram’s Ron Herron and Spatial 

City (1960) by Friedman were utopic conceptual projects, they presented novel ways 

of thinking and possibilities (Figure 3.1). They affected many designers who 

followed them and broadened their horizons.  

 

Figure 3. 1: Walking City by Ron Herron, 1964 (https://www.moma.org/collection/works/814) 

 

3.2. Terms Used to Define Movement 
 

There are many different terms used to describe different kinds of movement in 

architecture. Today’s terminology includes terms such as flexible, kinetic, adaptive, 

responsive, proactive and interactive. These terms are often misused or used one 

instead of another, which creates confusion.  

Flexibility is one of the most prominent features of humans. The enthusiasm of 

movement and action people has both for themselves and the surrounding spaces and 

objects can be seen in multiple different environments (Kronenburg, 2004). Although 

most of the architectural spaces that we inhabit seem static and still, with the support 

and change of technological, social and economic conditions, flexibility of spaces 

gained importance (Ibid). Flexibility as a term opposes the idea that every part of the 

building has to support specific activities and it allows space for unforeseen activities 

(Forty, 2004). The solutions for a space problem are never fixed; hence, Hertzberger 

(1991) challenges single, correct and fixed solutions with flexibility. Kronenburg 

https://www.moma.org/collection/works/814
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(2004) describes flexible architecture as buildings which are created for responding 

to changes without difficulty along their life span. Such buildings can be used longer 

since they have the capacity to stay relevant to social changes, producing suitable 

solutions by the involvement of users and can benefit from technical innovations 

more easily (Ibid). Flexible architecture is based on direct interaction with the users 

and is therefore incomplete without the users inhabiting it (Kronenburg, 2015).  

According to Kronenburg (2015: 35), flexible architecture can classified under four 

headings: “adapt, transform, move and interact”. “Adapt” contains buildings capable 

of modifying themselves according to various users, functions and climates, 

responding to future changes of the needs of users or external circumstances (Ibid: 

35). “Transform” contains buildings capable of physical change of their skin, 

structure or interiors by altering form or space, which could easily answer to 

changing needs without destruction (Ibid: 37). “Move” contains architecture which 

could transport to different locations (Ibid: 37). Finally,” interact” contains buildings 

responding to users’ demands intuitively or automatically (Ibid: 37).  

On the other hand, Fox (2016: 16) describes kinetic architecture as the combination 

of “building performance and [….] aesthetic phenomenology”. Most of the buildings 

searching for site-specific solutions and situational use are supported by kinetics and 

this encourages creating novel and changing relationships between users and the built 

environment (Ibid). Former kinetic buildings were dependent on users for changing 

the location, color or the shape of the spaces manually. These buildings can be 

classified as adaptive for having the capacity to transform according to the needs of 

users, but not as interactive because of the lack of sensing information from the users 

and adapting accordingly (Fox& Kemp, 2009: 96).  
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According to Fox and Kemp, “adaptability refers to the ability of space that is 

flexible enough to accommodate changing demands in a system” (2009: 96). 

Adaptability refers to buildings which are able to change their geometry to establish 

a specific activity (Ibid). Some architects see responsive and adaptive architecture 

the same, while others differentiate the two terms. Fox (2016) states that the term 

adaptive in architecture has started to come closer to the paradigm of biological and 

gets affected from the biomimetic approach instead of the mechanical. Moreover, 

observing how nature and living things adapt to various different situations has a 

huge impact on designing biologically adaptive environments and influences the 

design process of their adaptation, affecting the change’s quality (Fox, 2016).  

As for responsive architecture, includes buildings reacting to users’ requirements and 

the environment intelligently (Achten, 2014). It can change mechanically and 

spatially and is allows adaptation by sensing, control and actuation (Sterk, 2015). 

Responsiveness in the field of architecture is in general seen like a technical function 

and uses “separate (electro-) mechanical sensing, actuation and regulation 

mechanisms” for suitable solutions (Fox, 2016: 125). One of its significant features 

is that it helps designers to create sustainable solutions for buildings and to better 

users’ lives since it is capable of adapting to the natural environment (Sterk, 2015).  

Especially, the term “interactive” is used in many different areas and can be found 

everywhere. For example, Perry Hoberman, who is an installation and performance 

artist, is eager to accept the definition of interactivity as “something with feedback, 

where you trigger something and get a direct response” (Hoberman, 1999). In 

addition, Bullivant (2006) introduces responsive environments as spaces interacting 

with users and surrounding environments and states that their nature includes 

promoting interaction which are not completely pre-programmed. As opposed to 
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these descriptions, according to Haque (2007), the word ‘interactive’ is commonly 

used in the place for the word ‘responsive’ by prominent practitioners in the field of 

interactive art. However, the unclearness of the differentiation between the terms 

‘interactive’ and ‘reactive’ leads to the loss of a potentially fertile conceptual 

framework (Ibid). Browsing through a couple of books and articles is enough to 

understand and agree with the thoughts of Haque on the confusion of terminology. In 

general, the examples introduced as ‘interactive’ in most sources do not fit the 

definition of interactive architecture found in other sources. It is important to 

comprehend what these terms really mean and understand their differences and 

similarities to be able to engage in valid discussions. According to Oosterhuis 

(2011), static architecture is followed up by responsive/ adaptive architecture in 

terms of dynamism, movement then interactivity is next. An interactive building 

should consist of components which have the capacity to move and the individual 

components should be “continually addressed in a streaming mode in real time” 

(Ibid: 11). One-direction information streaming, which is from sender to receiver or 

the other way around, makes responsive buildings fall behind interactive category 

(Ibid). Interactivity is originated from the “bi-directional dialogue”, which is based 

on the rationale of the receiver sending back new and modified information by 

operating it (Ibid). This way, a two-way communication is created that starts to 

create a dialogue affecting both the sender and the receiver (Ibid). This conversation 

forms a trade of information that is continuous and constitutive (Fox& Kemp, 2009). 

After achieving this dialogue, even the responsive/adaptive buildings can level up to 

becoming “proactive”, showing real time behavior even in the absence of 

users/inhabitants or their specific demands (Oosterhuis, 2011: 114). Therefore, 
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buildings can take the initiative in starting the conversation with the users or begin to 

move for themselves (Ibid). 

Some systems may be introduced as interactive, however, they may be based on 

“unproductive and pre-specified, circular, deterministic reactions” that oppose to the 

concept of interactivity (Haque, 2007: 58). These offer a limited number of 

responses; such that users do something, the environment does something back and 

so on (Ibid). This situation leads users to be dependent on the preconfigured acts, 

which are programmed before and limits the formation of novel responses, whereas 

an interactive environment should offer and encourage a true communication (Ibid). 

Instead of these “single-loop interactions”, interactive environments offer a “multi-

loop interaction”, based on “openness and continuation of cycles of response” 

(Haque, 2006). Glanville detects this confusion of terms and describes this situation 

as the “inflation of terms” especially in the computing and information industry 

(Glanville, 2001: 12). Systems that can perform a basic action and reaction are 

exaggeratedly described as interactive (Ibid).  

Another significant difference between reactive and interactive environments is that 

interactivity is “about affecting not just actual output (in response to input) but also is 

about affecting the way that output is calculated” (Haque, 2007: 26). Interactive 

architecture needs to be intelligent to predict or at least comprehend the users’ 

requirements and demands in real time, to provide a fast technological satisfaction 

(Fox, 2016).  

As these descriptions indicate, architects may use different terms as umbrella terms 

to encompass the others. However, it is very clear that the difference between 

reactive and interactive systems is critical to understand in order to benefit from 

interactive systems’ potential capacities. Otherwise, the common misusage of the 
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term ‘interactivity’ leads to its treatment as a reactive system, resulting in its 

conceptual value to decline (Glynn, 2008). Within this framework, instead of 

categorizing interactive architecture under the terms adaptive, responsive, and 

flexible and so on, it could be better to handle the term separately. Interactive 

architecture is flexible, kinetic, responsive, adaptive and pro-active. The problem 

arises when interactivity is classified under some of these terms, suppressing its 

interactive nature and bringing it closer to the reactivity side. These terms can be 

used as adjectives to describe interactive architecture; still they are not enough to 

explain it wholly since it has more than these terms to offer. For example, not all the 

buildings, which have flexibility in a certain degree, can be categorized under 

interactive architecture. In most of the buildings, doors and windows open, furniture 

can be replaced or lights can be turned on and off (Kronenburg, 2004). These flexible 

elements can be seen everywhere and are necessary to control a building. On the 

other hand, this thesis focuses on a more advanced level of flexibility, which is a part 

of the interactive architectural environments to analyze the newly appearing 

relationships affecting the users and inhabitants.  Overall, it can be said that not all 

flexible, adaptive, kinetic and responsive architectural examples are necessarily 

interactive.  

3.3. Development of Interactivity in Architecture 
 

The concept of interactivity in architecture is new compared to many other 

disciplines, yet it is one of the most relevant and popular topics. Before explaining 

the term “interactivity” and giving examples of interactive environments, it is 

important to understand the foundations and development of the concept of 

interactivity in architecture.  
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A significant number of people, studying on the theories about cybernetics, 

influenced the rise of interactive architecture in the first half of 1960s (Fox, 2010). 

Merriam-Webster Dictionary describes the word cybernetics as “the science of 

communication and control theory that is concerned especially with the comparative 

study of automatic control systems (such as the nervous system and brain and 

mechanical-electrical communication systems)”.  

Many theories are produced by architects and cyberneticians including Gordon Pask, 

Norbert Wiener, Nicholas Negroponte, Warren Brodey, and Cedric Price. They 

challenged the traditional problems related to motion and order, and produced novel 

approaches and possibilities for mobility with the help of newly developed 

technologies of that time (Fox& Kemp, 2009). Warren Brodey (1967), one of the 

important names on the cybernetics field, explains that designers need to start 

teaching environments how to become complex, and then self-organizing, which 

turns out to be being evolutionary after all. According to Fuller (1969: 145), “man is 

just about to begin to participate consciously and somewhat more knowingly and 

responsibly in his own evolutionary transformation” and he describes “evolution of 

the environment as a major part of the evolution of humanity”. 

Cedric Price is one of the pioneer names, who transferred the early theories to 

cybernetics (Fox, 2010). The Fun Palace is one of his most popular buildings (Figure 

3.2). Even though it was never built, it was centralized around the idea of people 

having exceptional control over surrounding environments with the development of 

new technologies (Diniz, Branco, Sales Dias & Turner, 2007). The building could 

respond to users’ needs and adapt to the various activities taking place (Ibid). The 

open framework of the building which is consisted of modular, pre-fabricated 

components could be inserted or dislocated according to the certain needs (Ibid). In 
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addition, Price extended the three dimensional spatial understanding to four, by 

adding the dimension of time next to height, length and width (Ibid). The building 

was designed to create a visual incompleteness, which would influence users to adapt 

and change it and also represented the idea that architecture could never be finished 

(Beesley& Khan, 2009). It is ever constructed by the users’ continual construction of 

the building, referred to as the “collective consciousness is a work in process” (Ibid: 

12). It is considered as a “giant learning machine with the capacity to enable humans 

to adapt physically and mentally to the intangible experiences and accelerated pace 

of technological culture” (Lobsinger, 2000: 24).  

 

Figure 3. 2: Fun Palace by Cedric Price London, England 

(https://www.moma.org/collection/works/842) 

 

Well-known cybernatician Gordon Pask is another pioneer name who has made 

significant developments to understand and define interactive architecture by his 

theories (Fox, 2010). Especially the Conversation Theory introduced by Pask acted 

as a foundation for the development of interactive architecture (Ibid). This 

conversational model presented by Pask “is participatory rather than dictatorial and is 

a form of social communication that promotes a circularity of interactions where 

participants contribute to a shared discourse negotiating their actions and 

understandings with other participants” (Glynn, 2008: unpaginated). Pask (1995: 6), 

https://www.moma.org/collection/works/842
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on the foreword of John Frazer’s well- recognized book An Evolutionary 

Architecture, states the importance of movement by writing “architecture is a living, 

evolving thing”. He introduces the role of the architects by stating “architects are 

first and foremost system designers who have been forced to take an increasing 

interest in the organisational system properties of development, communication and 

control” (Pask, 1969, 494). He explains that “the role of the architect here […] is not 

so much to design a building or city as to catalyze them: to act that they may evolve” 

(1995: 7). According to the cybernetic theory, an architect designs the “control of 

control” (Pask, 1969: 496).   

According to Haque (2007), the importance of Pask’s approach in interaction lies in 

the dynamic determination of the input criteria that allows the system to select its 

own, which increases the engagement with users and spaces. He underlines the 

significance of understanding Pask’s way of thinking by stating: 

It is about designing tools that people themselves may use to construct- in the 

widest sense of the word- their environments and as a result build their own sense 

of agency. It is about developing ways in which people themselves can become 

more engaged with, and ultimately responsible for, the spaces they inhabit. It is 

about investing the production of architecture with the poetries of its inhabitants 

(Haque, 2007: 61). 

 

Similarly Glynn supports the importance and farseeing perspective of the theory by 

declaring that, while Pask’s projects cannot keep up with today’s technological 

standards, the “conceptual sophistication” he produced are lacking in today’s so-

called interactive environments (Glynn, 2008: unpaginated). 

Following the works and ideas of these names, the idea of interactive architecture is 

formed, supported by technological developments and feasible economy. In addition, 

kinetics in architecture is reconsidered to create a sort of physical adaptation using 

computational information that allows architecture to keep up with the modern life 

culture. (Fox& Kemp, 2009) 
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Saggio (2005) comes up with four different answers to understand the reason why 

interactivity becomes predominant as a concept in architecture today more than ever. 

First, he asserts, with the rise of contemporary communication systems, interactivity 

offers “the possibility of creating metaphors and so of firstly navigating and then 

building hypertextual systems” (Ibid: 23). Secondly, interactive spaces and 

environments prioritize the subject by paying attention to variability and 

personalization rather than the certain nature of the object including serialization and 

standardization (Ibid). Thirdly, interactivity allows continuous variations by using 

the newly developed computer systems and lastly, it transforms the traditional idea of 

time and space by proposing various different reconfigurations for architectural 

spaces (Ibid). 

Today, users and built environments have a changing relationship driven by 

technology and interactive architecture which seem to be the answer by confronting 

the social changes and issues of sustainability (Fox& Kemp, 2009). Interactive 

architecture is becoming more feasible economically in time by the increasing 

demands and the technology that supports it turns out to be more applicable, 

intelligent and cheaper than ever (Ibid). Within this framework, interactive 

architecture seems to fit perfectly to this generation which has high technology and 

cultural awareness; hence interactive architecture is one of the most suitable ways to 

design architectural spaces for both today and the future for fulfilling users’ needs 

and adapting to changing conditions (Kronenburg, 1995).  

Interactive architecture is becoming more relevant day by day in the world of 

architecture, presenting novel spatial experiences building up from the foundation the 

former architects and cybernaticians created.  It has a great potential to influence 

users’ engagements to space affecting their body-space relationships and social 
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aspects of life. As a result, it is significant to understand the transforming role of 

interactive spaces and their affects should not be underestimated.  

3.4. Interactive Architecture and Newly Proposed Engagement Parameters 
 

As described and mentioned above, movement of architecture is an emerging topic in 

architecture with the development of kinetics and related technologies. Since they 

become more prevalent in the daily lives of people, new questions arise in means of 

body-space relationships and spatial experiences. They offer dynamic and 

transformable spaces and experiences, which influence the way users perceive space. 

Therefore, the body- space relationship between architecture and users is developed 

and extended by bringing forward the paradigm “interactivity”, which covers a 

significant part in the movement of architecture. Since interactive architecture has a 

huge capacity to affect the way people move in a space, understand the space and 

communicate with it; physical, psychological, social and cultural dimensions of 

people start to transform accordingly. Interactive architectural environments show 

that they are not only limited to promoting new kind of lifestyles and behaviors but 

also influence those (Fox& Kemp, 2009). Interaction is highly a social act that plays 

a significant part in humans’ daily social networks. With the rise of the developments 

in interactive architecture and technologies, these social interactions can be carried 

on to a new dimension. According to Law (1992: 381), 

If human beings form a social network it is not because they interact with other 

human beings. It is because they interact with human beings and endless other 

materials too… Machines, architectures, clothes, texts- all contribute to the 

patterning of the social. 

 

Interactive spaces and environments can be used in various ways including 

sustainability, performance and entertainment. Interaction that takes part in the 

physical world is a significant way to teach people how to socialize and comprehend 

reality (Fox, 2016). With the introduction of interactive architecture, many questions 
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have arisen about the newly developing relationships between users and architectural 

spaces. Questioning the possible effects of interactive architecture on users, 

including the way of experiencing environments and the alterations it could make on 

users’ lives, creates a valid discussion, especially with the rise of these kinds of ideas 

and designs in the architecture world (Fox, 2016). 

It can be argued that static buildings also interact with their users in certain levels. 

However, the term interactivity used here is pointing out the bi-directional 

communication and dialogue between architectural spaces and users as described 

before. An environment should be innately indeterminate and present unforeseeable 

outcomes to continuously engage its users (Kolarevic, 2015). Instantly produced 

inputs and outputs affected both by the system and the users differentiate interactive 

systems from the reactive ones (Ibid).   

According to Haque (2006), 

In an architectural context, a brick wall crumbles over years under the impact of 

rain. Is the wall "interacting" with the environment? I would argue that it is 

merely "reacting" – because the wall does not have an effect on the environment 

that it is responding to (other than, arguably, in an inconsequential way at the 

level of molecules). There is no circularity because the environment does not 

change its behavior as a result of the wall falling down. Causality is 

straightforward to ascribe in this case because the transaction is occurring mostly 

in a single direction. Similarly, when louvres track the direction of the sun in 

order to direct sunlight in a building, they are merely responding to given input 

conditions and as such should not usually be described as “interactive” but rather 

“reactive”. 

 

Movement of architecture mostly transforms the way users engage and experience 

architectural spaces since users are used to live in and use static spaces for years. The 

category of movement of architecture addresses examples that are capable of only 

physical movements to highly interactive ones, creating a novel dimension to analyze 

how movement and interaction affect users’ newly forming body-space relationship. 

However, this dimension focuses more on the interactive side of architecture with its 
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introduced parameters. Under the category of movement of architecture fourteen 

parameters are presented: sense of mystery, adaptability, speed of movements, 

spatial/ structural flexibility, participation, personalization, communication, 

unpredictability, interactivity, independence, bodily extensions, modifying senses, 

digital to physical and augmented reality (Table 3.1).   

Movement of 

Architecture  

    

Sense of 

Mystery 

Adaptability 

Speed of 

Movements 

 

Spatial-

Structural 

Flexibility 

Participation 

Personalization 

 

Communication 

Unpredictability 

Interactivity 

Independence 

 

 

Bodily 

Extensions 

Modifying 

Senses 

 

 

Digital to 

Physical 

Augmented 

Reality 

Table 3. 1: Movement of Architecture Parameters 

Sense of Mystery 

Seeing spaces that can physically transform in means of movement draws users’ 

attention to these spaces and amazes users by their capabilities. Actual movement of 

architecture creates a sense of mystery for its users which rises users’ mental 

interaction with architecture through movement by adding the thrill factor (Elkhayat, 

2014).  

Adaptability 

Spaces that can adapt to users’ needs and requirements create a strong spatial 

engagement, offering various options for them. In general, large majority of 

movements are used to adapt the external conditions including light, wind or 

weather, which are mostly practical (Schumacher, 2010: 11). Therefore, adaptability 

can be used for transforming spaces in means of form and function, according to 

users’ demands. Adaptability can be described as spaces with the capability to alter 

their geometries to meet the needs of changing functions (Fox& Kemp, 2009).  

Spaces that can adapt to users can offer a strong engagement by creating a 

transforming spatial experience.  
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Speed of Movements 

The speed and acceleration of movements also affect users’ perception of movement. 

If the speed of movement can be noticed by the eyes, a delicate acceleration or 

deceleration is thought to be in harmony by the users (Lange, 2010). However, when 

these movements are used to their true potentials and offer different possibilities, 

they can become poetic at the same time (Ibid). Schumacher states that “making 

movements attractive increases the useful value of objects significantly so that they 

form part of our cultural identity” (2010: 11). Doing things in an interesting and 

enjoyable way affects positively the sense of our being as a whole, which is directly 

related to “our sense of poetry” (Ibid: 11). Because of this reason, performing 

delicate movements by giving importance to the speed of these strengthens users’ 

spatial engagement. 

Spatial/ Structural Flexibility 

Spaces offering spatial or structural flexibility break down the static image of 

architecture in users’ minds, allowing them to transform spaces according to their 

needs and demands. Flexibility of the spaces can be supported by the adaptable or 

interactive capacities of spaces. Presenting spatial/structural flexibility to users offer 

novel spatial experiences, freeing spaces from stable functions. In addition, Koolhaas 

and Mau state that, “flexibility is not the exhaustive anticipation of all possible 

changes…Flexibility is the creation of margin excess capacity that enables different 

and even opposite interpretations and uses” (1995: 240). This capacity of change 

creates a strong relationship between users and flexible spaces.  

Participation 

Users can participate to the transformation of moveable or interactive spaces and be a 

part of this transformation process, feeling that they have a say in the alteration of 
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spaces they inhabit. Krueger (1976: 84) explains this newly formed relation between 

users and architectural spaces by stating: 

In the environment, the participant is confronted with a completely new kind of 

experience. He is stripped of his informed expectations and forced to deal with the 

moment in its own terms. He is actively involved, discovering that his limbs have 

been given new meaning and that he can express himself in new ways. He does 

not simply admire the work of the artist: he shares in its creation. 

 

Therefore, rather than being outside observers, while inhabiting spaces becoming a 

part of the spatial experience is a remarkable change for users. “The transition from 

our consumer society to a participatory society allows every person to be an active 

player in the collaborative design game” (Oosterhuis, 2011: 172). This change 

transforms users’ perspective of their position as they experience spaces from being 

mere users to participators. It creates a strong sense of attachment to these spaces and 

increase spatial awareness.   

Personalization 

Personalization is a significant parameter enhancing users’ spatial engagement to 

spaces, offering distinct and individualistic spatial experiences for every user. 

Acknowledging that a space knows your preferences and distinguishes you from the 

other users, make users feel special which increase their connection to these spaces.  

Sensors play a significant role to sense the changes in users and surrounding 

environments and help the interactive spaces to respond accordingly (Fox& Kemp, 

2009). These devices collect data from the physical world including “color 

definition, motion directionality, voice and facial characteristics” and more (Ibid: 

77). This information gathering helps interactive spaces to create a personalized 

response with the capacity to recognize not only the position and the movement of a 

user, but also detects who that user is, which is used to create an individual response 

for every different user (Ibid).  
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Responding to users’ requirements is also based upon the individualistic concepts, 

which are distinctive to each condition, unlike the hierarchical architecture that is 

supported by traditions (Kronenburg, 1995). Especially interactive installations in 

museums offer visitors to experience spaces and artifacts in a more individualized 

way, customizing their museum experience (Bullivant, 2007). This could also be 

valid for different kinds of architectural spaces too. Personalization parameter makes 

users feel special and create intimate relationships with these spaces. 

Communication 

The capacity of interactive architecture is not limited to responding or adapting to 

changing conditions. The bi- directional communication is built on a foundation of 

two active sides, which could be between built fragments, users and built fragments, 

and most importantly obtaining this communication in real time (Oosterhuis, 2011). 

This communication shows that the relationship formed between users and 

interactive environments are based on two actors performing their own actions 

instead of “master and servant, controller and controlled” (Yiannoudes, 2016: 162). 

Therefore, by interacting with these environments and taking part in embodied 

exchanges, users can bring meaning to these systems as active, intentional actors 

(Ibid).  

Operations of information that take part between two systems (i.e. two people, two 

machines or a machine and a person) are fundamental for interaction, provided that 

these operations are circular, which is to key point to separate interactive from 

reactive (Haque, 2006). Interactions can be comprised of connections between 

buildings and environments autonomously interacting with each other, which form a 

larger ecosystem, instead of people interacting with a building or an environment 

only (Fox, 2016). By both interacting with the users and with other systems, 
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interactive architecture is capable of performing specific activities with powerful 

hardware and also creating a network with the whole system (Fox, 2010). The very 

nature of interactive architecture includes the dynamic response to users’ 

requirements, which allows forming “an enhanced spatial experience” (Fox& Kemp, 

2009: 138). Therefore, users are able to form new connections by altering spaces and 

an understandable communication between users and spaces can increase emotional 

attachment and heightens the spatial experience (Ibid).  

To achieve a fostered engagement between users and spaces, an interactive 

architectural environment should manage a simplistic and intuitive communication to 

form a successful dialogue which leads the user to engage with this space (Fox& 

Kemp, 2009). The desirable changes should act in a way that is simply anticipated, 

otherwise users should be able to preview the modifications before performing them 

or make a selection from various alternatives to find the most suitable solution for 

their requirements (Kolarevic, 2015). Interactive architecture and design concepts 

emerge and evolve around the experience of users, the way users get involved while 

experiencing a space or trying a product and the level of satisfaction or frustration 

users experience (Achten& Kopriva, 2010). A successful interactive design should 

allow the user to satisfy his/her demands and do it in simplistic way without 

pressuring the user with hard to understand systems (Ibid). A good interaction design 

or an interactive environment offers the user a flow that creates a using process with 

a clear sequence of actions (Ibid). Because of these reasons, it is also very important 

to consider and decide on the aspects that need to have interactivity, the amount of 

the interactivity and the involved actors including people, systems and the 

environment (Ibid). It is important to carry the interactions of users with the 

computational environments in a fun and straightforward way (Wiberg, 2011). 
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Unpredictability 

Since users step into an unfamiliar environment interacting with spaces and forming 

a dialogue, these spaces’ responses could be hard to foresee which emerges the 

parameter of unpredictability. It keeps users alert and highly engaged during the 

communication and strengthens their spatial awareness. By designing unexpected 

experiences and contexts, interactive architecture lead users to move and makes the 

traditional physical awareness turn into surprise by unrevealing users’ bodily 

imagination (Wilde et al., 2011). 

When the movement and transformation gets into the picture, different expectations 

and hesitations could become apparent (Wilde et al., 2011). People tend to expect 

pleasure and fluidity from the experience of movement (Ibid). However, it is 

impossible to ignore the fact that novelty mostly includes unfamiliar and 

inappropriate sensations (Ibid). The users’ behaviors emerge and grow based on the 

experiences in the world and can be described as “learned intuitions” (Fox& Kemp, 

2009: 142). Terzidis (2003) associates motion with the words unpredictability and 

uncertainty, also adding change anticipation and liveliness. On the other hand, he 

describes the average building with the most opposite words: stability, steadiness and 

immobility, according to its form and structure (Ibid).  

Unpredictability is an inherent quality of interactive spaces, creating a dynamic 

atmosphere and spatiality by keeping users’ attention alive through the experience.  

Interactivity 

Interactivity is a significant parameter that has a great impact on users’ spatial 

engagements, affecting other parameters including communication, participation, 

unpredictability, personalization and many more. It has a strong influence on users’ 
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body-space relationship, transforming the way they perceive spaces by offering novel 

spatial experiences.  

Fox (2010: 5) states that “designing interactive architecture in particular is not 

inventing, but appreciating and marshalling the technology that exists, and 

extrapolating it to suit an architectural vision”. Interaction is not limited with 

technical components including sensors, controllers and actuators, but “has a 

temporal component through dynamics of the actors and ways of engagement” 

(Achten, 2013: 479). While designing an interactive environment, deciding on a 

certain behavior and focus is essential, this can be also described as an “attitude” 

(Ibid).  

Therefore, interactive architecture can be associated with environments which are the 

combination of embedded computation and physical adaptation directed by 

interaction (Fox, 2016). Since the embedded computing technologies are becoming 

part of our everyday lives and are easily available, these technologies initiate newly 

formed relationships between users and the built environment, offering different 

ways of sensing and communicating with architectural spaces (Ibid). Moreover, 

besides gathering and producing data, these technologies “animate and collectively 

augment the world around us” (Stein, Fisher, & Otto, 2010: 1-2). In addition, 

embedded computation plays a significant role in understanding the changes in a 

certain environment and also has the capacity to control the responses to these 

changes (Fox, 2010). An architectural environment should combine kinetics and 

embedded computing technologies, to be able to rearrange itself and operate physical 

change to react, respond and interact (Ibid). Therefore, the strength of the dynamic 

dialogue between users and the architectural spaces they inhabit are highly directed 

by the relationship between embedded computation and users (Fox& Kemp, 2009).  
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Mitchell (1999: 43) describes these changes in technology as:  

Now by embedding intelligence and interconnectivity in material products and 

creating systems of tags and sensors… we can construct spatially extended smart 

spaces from collections of interacting smart objects. Real desktops, rooms, and 

other settings – rather than their electronically constructed surrogates – can begin 

to function as computer interfaces … As a result, our actions in physical space are 

closely and unobtrusively coupled with our actions in cyberspace. We become 

true inhabitants of electronically mediated environments rather than mere users of 

computational devices. 

 

Interactive spaces reveal architecture’s capacity of creating social relations by 

inviting the users to act spontaneously and establish different physical, architectural 

and social meanings (Bullivant, 2007). Moreover, in these environments, “cultural 

codes are fluid, and function is defined as a more open-ended concept influenced by 

in- the- moment behavior” (Ibid: 9). 

Interactive spaces address people’s different senses by creating variety both 

physically and sensually. It helps users to have improvements in their quality of lives 

by offering sensual, unforeseen experiences including changing shapes, colors, 

sounds, lights and interiors that can affect the users emotionally and psychologically 

(Nabil& Kirk, 2017). By adapting to users’ desires, interactive environments also 

have the potential to affect their experiences and have the ability to evoke different 

feelings, from pleasure to social engagement (Fox, 2016).  

Rogers, Sharp & Preece states that (2007: 64), there are four types of interaction 

between users and system and products: “instructing”, “conversing”, “manipulating” 

and “exploring”. Instructing involves users giving commands to a system, conversing 

involves a dialogue between users by speaking or texting, manipulating involves 

users interacting with and directing physical and virtual spaces by transforming 

them, and lastly exploring involves users moving through physical and virtual spaces 

(Ibid). The importance of having an ability to manipulate or modify a space 

according to certain demands and necessities turns “an anonymous space to a 
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specific space” (Kronenburg, 2004: 2).  However, it should be noted that, architects 

“cannot design a user experience, only design for a user experience”, they can design 

components capable of raising sensual experience, but cannot directly design that 

experience (Rogers, Sharp& Preece, 2007: 15). Interactive architecture, by entering 

in a dialogue with its users and creating a communication, offers users to discover 

new and unpredicted information and helps them benefit from it, or the cycles that 

form interaction could help them by motivating for future interactions (Haque, 2006). 

Interactive environments could sense the users’ entrance and the user could sense the 

changes in the environment which creates an instant, intimate relationship. The 

environment invites users to explore by making them understand they are now part of 

a loop and the patterns of this relationship are designed to be consistent and explicit 

(Paine, 2007). While discovering the space, users start to form “a cognitive map of 

the responses of the environment, testing their map through repeated exploration, 

confirming prior experience, and actively engaging in the evolution of the ecosystem 

in which they have become part” (Ibid: 5-6). While interacting with these spaces, it is 

important to ensure a sufficient variety, but prevent randomness to maintain users’ 

engagement (Kolarevic, 2015). Architects should keep away from boredom as much 

as possible and keep a high degree of newness while designing environments (Ibid).    

Interactive architecture not only transforms and modifies itself by the constant 

communication with users, but also affects the users physically, mentally and 

sensually. It continuously shows the effects of their behaviors to users, keeping them 

informed about their actions (Fox& Kemp, 2009). It is capable of educating users 

about inhabiting spaces and responding to these spaces successfully (Ibid). 

Overall, interactive spaces propose an undiscovered area in means of users’ body-

space relationships, offering novel ways of experiencing spaces through various 
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different parameters. These spaces present both familiar and unfamiliar ways of 

perceiving spaces, influencing users bodily, mentally and sensually. 

Independence 

Interactive spaces, at a certain point, can start to act autonomously besides 

transforming themselves according to users’ inputs. This situation emerges the 

parameter of independence, which creates unfamiliar but striking spatial experiences 

for users, increasing spatial awareness. According to Bullivant (2006: 17), “if 

intelligent spaces were truly intelligent, we might not like them, because we want 

them to be intelligent but acquiescent”. Different than other systems, interactive 

architecture has the capacity to play a bottom-up role by reconfiguring itself 

malleably instead of responding to users and environments literally (Fox, 2016). As 

such, user acceptance plays a significant role for interactive spaces, since users need 

to agree on handing over their own control to these autonomous environments to 

benefit from the provided high comfort level (Weilandt, 2010). It would take time to 

get used to these autonomous behaviors of systems. Until that time inhabiting 

independent spaces will become a dynamic, spatial experience, influencing users’ 

physically, mentally and sensually.  

Bodily Extensions 

To be able to perceive space by exceeding physical limits of the users is an emerging 

topic, especially with the rise of interactive spaces. Presenting wearable technologies 

and bodily extensions help users experience spaces in a higher level of 

understanding, expanding their inherent capabilities. As a result, users’ spatial 

engagement with spaces increase and their sense of connection heightens. 

Interactive environments question a boundary between users’ bodies and 

technologically driven environments, revealing that the notion of embodiment is not 



71 
 

limited to users’ skin and cannot be separated from technology that surrounds those 

(Schick& Malmborg, 2009). Since these environments are designed to understand 

the desires of the users, it is inevitable to develop intimate relationships with their 

bodies by coming closer to their skins (Ibid). Wearable technologies begin to come 

into picture by the development of  interactive textiles with sensory actuators, which 

perform as an “extended, second skin” and a mediator between bodies and interactive 

environments (Ibid: 3). Therefore, new experiments and developments in this field 

searches for answers about modifying senses, such as making tactile senses capable 

of sense of sight.  While inhabiting these environments, users’ bodies merge with 

these and instead of disappearing; they unfold through the world, becoming the 

center (Ibid). With developing dynamic interactions in the interactive environments, 

bodies spread out to other bodies and surrounding environments every time they 

move around (Ibid). Hansen and Wamberg support these ideas by stating that “user 

and system are weaved together, thereby turning the digital interface into an 

interlace” (2005: 162). Another effective way to connect the users’ bodies to 

interactive environments could be discovering a common logic of behavior, which is 

both shared by users and environments, by creating an easy way to model this shared 

behavior on the other side (Fox, 2016). As such, the bodily rhythm of the users can 

harmonize with the rhythm of the space’s movement and both sides can act as one. 

Therefore, the interactive environments can come a step closer to empathize with the 

users’ feelings too. In addition, Weiser states that “the most profound technologies 

are those that disappear. They weave themselves into the fabric of everyday life until 

they are indistinguishable from it” (1991: 66). 

According to Spuybroek (2008: 33-34),  

The body’s inner phantom has an irrepressible tendency to expand, to integrate 

every sufficiently responsive prosthesis into its motor system, its repertoire of 
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movements, and make it run smoothly. That is why a car is not an instrument or 

piece of equipment that you simply sit in but something you merge with. Anyone 

who does a lot of driving knows the dreamlike sensation of gliding along the high 

way or through traffic, barely conscious of what one is doing… Movement can be 

fluent only if the skin extends as far as possible over the prosthesis and into the 

surrounding space, so that every action takes place within the interior of the body, 

which no longer acts consciously but relies completely on ‘feeling’. 

 

Bodily extensions open up new possibilities for users in means of spatial experiences 

and heighten their perceptions. Because of these reasons, it is an emerging parameter 

that influences the body-space relationship of users, increasing their spatial 

engagement.  

Modifying Senses 

As interactive spaces and wearable technologies influence physical bodies and 

mental sides of the users, they also open up new possibilities for senses. These could 

alter the familiar use of the senses, widening their potentials and replacing one 

another in different spatial experiences. For example, Sarotis Project (See in Chapter 

4) attaches the sense of touch with the sense of vision, by making users experience a 

space with blindfolds and bodily extensions (Aghakouchak, 2016). The parameter of 

“modifying senses” is introduced in this project and it is seen as a significant 

parameter influencing users’ body-space relationship (Ibid). It increases users’ 

spatial awareness by introducing unfamiliar experiences and heightening their 

attention towards spaces, increasing their spatial engagement.  

Digital to Physical 

Digital to Physical parameter is emerged by spaces which allow users to make 

changes in digital environments and seeing the reflections of these changes in the 

real, physical world (See Digital Pavilion and Tate in Modern). This makes users 

participate to the design process actively, altering their environments the way they 

need.  
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According to Rahim (2006: 3), 

Whereas conventional architecture firms typically operate in the realms of the 

possible and the real, technological practices think in terms of the virtual and the 

actual. […] The difference is that in the translation from the possible to the real, 

nothing emerges that was not already known, whereas the transition from the 

virtual to the actual always involves the emergence of something previously 

unanticipated. 

 

Letting users participate in the design process using virtual tools and then producing 

different options for every user create a strong sense of attachment. Users inhabiting 

the spaces that they manipulated according to their needs and seeing the physical 

results heightens their spatial engagement, forming a sense of higher personalization.  

Augmented Reality 

Augmented Reality parameter enhances users’ body-space relationship offering 

virtual and real worlds attached to each other. Users experiencing an augmented 

reality can perceive the real world emerged with virtual spaces which also interact 

with its users in real time (Azuma, 1997). It increases users’ apprehension and 

interaction with their real, surrounding environments by emerging with the 

information coming from the virtual spaces (Ibid). This creates a strong spatial 

engagement between users and spaces, increasing their spatial awareness. 

Besides these fourteen presented parameters, interactivity influences certain 

parameters under the categories of physical movement, mental movement and 

sensuality, compared to static and only capable of moving spaces. These parameters 

include behavioral awareness, sense of attachment, games and challenges, freedom 

and physical interaction and more parameters can be added to this list.  

Alongside the motion dimension, since interactivity consists of providing 

conversations between users and architectural spaces too, user’s “behavioral 

awareness” emerges as a significant topic (Fox, 2016: 50). People get used to know 

how to open doors or control buildings, since they learn to inhabit in static places 
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from the start (Fox& Kemp, 2009). However, when the building starts responding to 

users’ actions, “a new level of awareness and choices” is revealed (Ibid: 138). 

Moreover, if a building turns out to be truly interactive by entering in a bi-directional 

dialogue with the users, it can be said that users enter an unfamiliar territory in terms 

of behavioral awareness (Ibid). Leaving the limitation of one-to-one conversations 

opens up an obscure area by increasing the communicative capability, this expands 

and strengthens the “sense of attachment” (Fox, 2016: 50). Interactive spaces intend 

to remove the habitual and familiar auto-pilot and try to reconstitute the 

communication between users, space and place (Knecht, 2010).  

Interactive architectural spaces also tend to use the strategies of playing games and 

put forward notions as “challenge” and “skill” to foster meaningful engagements by 

activating users’ competitive and purposeful nature (Matthews& Stienstra, 2008: 68).  

Therefore, understanding the bodies and seeing them as a vital part of the interactive 

architectural design foster the notion of freedom for the users. When the users have a 

chance to unveil their flexible nature without being restricted by static spaces, they 

can show their true potentials encouraged by interactive spaces and become more 

engaged.  

The reason interactive spaces form a strong body-space relationship with its users is 

because the movement and bodily presence of the users is an essential data for 

transforming these spaces. As a result, the category of physical movement is affected 

deeply by interactive spaces. The presence and movement of the user in an 

architectural space transforms and evolves the behavior of the building in many 

ways. According to Oosterhuis (2011:120), since buildings live on with digital and 

analogue information, “’people’ is just another form of data from the point of view of 

the building body”. The characters of the buildings are formed by the people around 
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them, carrying information, affecting the physical change in the building by 

translating the temporal information (Ibid). Many changes in a building are 

performed by users and could be as simple as turning on the lights or opening a door 

(Ibid).  

Both in interactive installations and spaces, user movement is seem to be the most 

fundamental input since these environments arise on motion-sensing technologies 

and it creates new challenges both for the users and produced art and spaces (Loke& 

Robertson, 2009). Instead of considering technology as a starting point, most of the 

researchers and designers, working on interactive design, benefit from the 

experiences and observations of the movement, even by observing their own way of 

moving, feeling and sensing (Ibid). Loke& Robertson (2009: 396) state that “the felt 

aspects of movement and the movement itself are inseparable in the lived experience 

of movement”. Even though there is a shared experience between humans, different 

bodies have distinct ways of moving and feelings which influences various outcomes 

and processes of design (Wilde et al., 2011). Body-based design can be considered as 

a developing practice so the designers can use their own private experiences as a 

significant input in the design process (Ibid).  Understanding how bodies move and 

experience spaces helps to approach the body as a design material and guides 

designers to explore dynamic interactive design concepts that can form successful 

engagements with users (Ibid). Despite the fact that designers try their best to figure 

out to understand how bodies move and create interactive spaces accordingly, users 

still find new ways to use these spaces and leave the designers unprepared (Wiberg, 

2011). Every day interaction that users participate in architectural spaces continues to 

challenge and transform these environments and forces them to evolve to be better 

(Ibid). When users’ bodies intertwine with interactive environments’ sensor-network 
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systems, these meetings change and influence the bodies in novel ways, emerging 

embodiment (Schick& Malmborg, 2009). Jason Bruges, who is a well-known 

interactive architect, states that his “compositions are not complete without the 

interaction of an individual” and every person that experience one of his works “will 

have their own unique memory of it” (Bullivant, 2005: 80). 

The parameter of physical interaction between users and spaces also gained 

importance with interactive architecture. It can be said that physical interaction can 

expand enjoyment and usability (Hornecker, 2011). Because of this, physical 

interaction, including tangible and embodied experiences, becomes a mindful activity 

fostering the capacity of intelligence of users (Ibid). A clear communication with 

satisfying outcomes makes users feel accomplished and this interaction goes far 

beyond operating a traditional space (Fox& Kemp, 2009). This continuous 

information flow between users and spaces also has a significant impact on fostering 

the one of a kind sense of place (Ibid). With the development of interactive 

architectural designs, spaces that could allow natural and direct control become 

necessary and Fox collects them in three categories: “touch and multi-touch, gesture 

and cognitive control” (2016: 149). Until today, many touch and multi-touch 

interfaces are developed, environments controlled by gestures are in the beginning 

level and cognitive control is still on development progress but has a significant 

potential (Ibid). Manipulating spaces by touching and using gestures are both 

instinctual and pleasurable (Nabil, Plötz& Kirk, 2017). Mounajjed and Zualkernan 

(2011: 1) point out that “aesthetic elements that appeal to the emotions are critical to 

the development of a ‘user-centric’ design”. Users are encouraged to be a participant 

of interaction and experiencing these spaces becomes more enjoyable which appeals 

to users’ emotions and influences visceral responses (Nabil et al., 2017: 94).  
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Overall, besides the novel parameters presented through the introduction of 

interactive spaces, it is clear to see that interactivity also addresses the parameters 

under the categories of physical movement, mental movement and sensuality in 

different levels. Instead of becoming a reason of alienation, interactive architecture 

could be effective to break the criticism of technology’s possible effect of alienation 

(Fox: 2016). It influences users bodily movements and offer functions that can 

increase their spatial engagement through various parameters.  

According to Zuk and Clarke (1970:3), 

 

Our present task is to unfreeze architecture, to make it a fluid, vibrating, 

changeable backdrop for the varied and constantly changing modes of life. An 

expanding, contracting, pulsating, changing architecture would reflect life as it is 

today and therefore be part of it.  

 

Interactive architecture presents all these possibilities and turn users to active 

participants instead of outsiders, increasing their bodily and spatial attachment and 

involvement to spaces they inhabit. This opens newly emerging possibilities for their 

body-space relationships, forming novel experiences and interactions.  

3.5. The Changing Role of the Architect 
 

The change and transformation of architectural spaces and their relationship with the 

users, also evolves the role of architects and designers. The continuous conversation 

between users and spaces could cause various unforeseen scenarios and surprising 

forms, which are the opposite of designing a stable and final end product. According 

to Kronenburg (2004), since these new kind of designs allow users to make 

adaptations throughout the usage of space, there is not a finished delivery to the 

client. Instead, it is an endless process shaped by the use of inhabitants (Ibid). In 

addition, confronting the traditional way of place production and consumption can 

break down the distinct role descriptions between designer, builder, owner and 

inhabitant (Ibid). Therefore, the inhabitants of the building could take over an 
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essential role by manipulating and transforming the space, creating a more efficient 

relationship between architectural spaces and themselves (Haque, 2007). 

Most of the architects seem to take users’ behaviors in architectural spaces for 

granted and use certain configurations expecting users to behave in a certain way 

(Achten& Kopriva, 2010). However, to keep up with the interactive side of 

architecture and create successful and highly engaged designs, they cannot depend 

on traditional methods. They should learn to understand how both users and 

architecture influence each other to keep up with the new interactive environments 

(Ibid). They need to include the feedbacks they gather from the physical and cultural 

contexts instead of depending on the conventional methods to become innovative 

designers (Rahim, 2006). According to Van Hinte, Neelen, Vink& Vollaard (2003: 

132), “instead of being merely the producer of a unique three-dimensional product, 

architects should see themselves as programmers of a process of spatial change”.  

As architecture evolves from static to interactive, we cannot expect architects to stick 

to conventional methods of design. They need to understand the requirements of 

interactive spaces and keep up with the emerging technologies, materials, design and 

construction methods to come up with suitable solutions. Moreover, they should 

appreciate the open-ended possibilities and various potentials of interactive 

architecture that can enhance users’ spatial engagements; reflecting the idea of 

change, growth and transformation to their designs. 
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CHAPTER 4 

 

 

PMSI COORDINATE SYSTEM   
 

 

 
This chapter focuses on the analysis of users’ engagement with the architectural 

spaces and introduces a coordinate system to define/read/pinpoint the relationships 

accurately. By locating various different examples in this coordinate system, it is 

aimed to visualize the complex relationship users build with their environments, by 

underlining significant categories and parameters that influence the way users 

perceive space physically, mentally and sensually. The proposed coordinate system 

introduces a fourth dimension, associated with the movement of architecture, based 

on the parameters emerging from the movement and interactivity of architecture. 

Finally, the evaluations and results of the analyses of the examples are put forth in 

the discussions part.  

4.1. Proposed Coordinate System and Engagement Categories 
 

To understand how architectural spaces engage with their users three categories are 

presented in Chapter 2: physical movement, mental movement and sensuality. 

Certain parameters are then introduced under these categories to further show which 

qualities of the architectural spaces influence users’ spatial connection (Table 4.1). 
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Even though these three categories seem separate, in the system, they are all 

connected to each other; affecting and transforming one another. In Chapter 3, the 

category of movement of architecture is presented introducing the engagement 

parameters that illustrate the capacity of movement of architecture (Table 4.1). 

Physical Movement   

Physical Awareness Physical Interaction Freedom 

Bodily Rhythm and Speed Physical Capabilities Encouraging Movement 

Flexibility of the Body Exploration Behavioral Awareness 

 

Mental Movement    

Repetitive Rhythm  

Human Scale 

Variety of Geometries 

Spatial Variety 

Time 

Inside-Outside 

Tension 

Spatial Dynamism 

Expressing 

Movement 

Sense of 

Attachment 

Growth and 

Change 

Imagination 

Games and 

Challenges 

 

Sensuality   

Sensual Richness Gravity Tactility 

Atmosphere Sense of Material Empathy 

Colors Intimacy Kinesthetic and 

Proprioceptive Senses 

 

Movement of 

Architecture  

    

Sense of 

Mystery 

Adaptability 

Speed of 

Movements 

 

Spatial-

Structural 

Flexibility 

Participation 

Personalization 

 

Communication 

Unpredictability 

Interactivity 

Independence 

 

 

Bodily 

Extensions 

Modifying 

Senses 

 

 

Digital to 

Physical 

Augmented 

Reality 

Table 4. 1: Engagement Categories and Parameters 

Based on these engagement categories (physical movement, mental movement, 

sensuality and movement of architecture) and their related parameters; a coordinate 

system is generated (Figure 4.2).  

The proposed coordinate system looks like an expanded version of the Cartesian 

coordinate system, with a 4
th

 axis (Figure 4.1). The physical movement (p) of the 

user makes up the x axis of the system, while the mental movement (m) makes up the 

y and the sensuality (s) makes up the z axis. Accordingly, in the proposed system the 
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physical movement axis is called as the p-axis, the mental movement axis is called as 

the m-axis and the sensuality axis is called as the s-axis. The fourth axis, called as the 

i-axis, is established by the movement of architecture. 

 

Figure 4. 1: PMSI Coordinate System and 4 Axes 

 

Figure 4. 2: Coordinate System and Engagement Parameters 

4.2. Analyses of Sample Spaces Using the System 
 

Selected architectural spaces are analyzed using this coordinate system, expressing 

the parameters that affect the engagement of the users.  Since all categories have an 

impact on each other; transforming and influencing one another continuously, all 
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parameters under these categories are connected to each other to create a holistic 

approach in means of spatial engagement. 

18 examples are selected to be analyzed according to the defined parameters. 

Different kinds of examples are selected to reflect different engagement methods of 

architecture; ranging from static buildings to interactive, concept projects. In order to 

show different potentials of architectural spaces, examples that meet different 

parameters are selected to make an extensive discussion: from small to large scaled, 

private to public spaces. Robie House, Parc de la Villette, Therme Vals and House 

NA are selected to show potentials of static spaces. Schröder House, M House and 

Phalanstery Module are flexible and adaptive examples that have the capacity to 

physically move, selected to act as bridges between static and interactive examples. 

Plinthos Pavilion, ADA- The Intelligent Room, Aegis HypoSurface and Epiphyte 

Chamber are selected to represent interactive installations. AlloPlastic Architecture, 

MuscleBody and Sarotis are different research projects showing different features of 

interactivity. Finally, topoTransegrity, Digital Pavilion, E-motive House and Tate in 

Space are concept projects that are highly interactive and represent the future of 

interactivity.  

4.2.1. Robie House 
 

Located in Chicago, Robie House was designed for the clients Frederick and Lora 

Robie in 1906 by the architect Frank Lloyd Wright (Larkin & Pfeiffer, 1993). It is 

one of the most well-known examples of the prairie style buildings introduced by 

Wright. It inherently carries the tension of familiarity and unconventionality 

especially for its time, being “strong, sculptural, dynamic, with its sweep of lines and 

abstract composition of masses; but at the same time sheltering and protective” (Ibid: 

100).  
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Physical Movement: Robie House’s entrance is designed as a labyrinth 

(Leatherbarrow, 2011). The disorientation is supposed to direct the users’ 

movements. It creates a unique spatial experience of the building from the start, “his 

entry meanders were preparatory – delayed, deferring, and discomforting – but for 

that reason were perfect pretexts for arrival, making the first full disclosure all the 

more striking and significant” (Ibid: 95). Therefore, this complex route of the 

entrance leads users to engage with the design and architectural spaces. This 

direction of movement and leading make the users to be aware of their movements 

inside the house. These are conscious methods that Wright used: “not only do his 

vestibules, halls, and passages turn in on themselves, their ceilings are also strikingly 

low, like the lighting levels, the darkness of which slows one's pace and quickens 

one's anticipation” (Ibid). As a result, the users’ bodily rhythm and speed are 

influenced to keep pace within these spaces. They become physically aware of their 

bodies by slowing down their movements and internalizing them.  

Mental Movement: Unlike the entrance, halls and passages, Wright creates a contrast 

and variety of spaces by designing living and dining rooms as an open plan which 

forms a significant, engaging and appealing space for its users (Hitchcock, 1975). 

Therefore, a fireplace separates these two spaces and creates an intimate and warm 

atmosphere to the main part of the house (Ibid) (Figure 4.3).   
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Figure 4. 3: Robie House, Fireplace separating the living and the dining room (Pfeiffer & Futagawa, 

1991: 165) 

Strong horizontal lines and long, horizontal bricks used in the exterior of the building 

create a repetitive rhythm creating a visual continuity which forms a mental 

engagement (Figure 4.4). Moreover, the variety created by the materials, horizontal 

elements and height differences also creates a mental connection (Hitchcock, 1975). 

The Robie House is also designed considering the human scale, which makes users 

feel in control of their surrounding environments. The sense of rootedness and 

belonging to a certain space with the notion of time creates a strong connection 

between the users and the house. To create inside-outside relationship, Wright 

designed a hidden entrance for the building which is defined by low walls 

(Hoffmann, 1984). This transitional space between the interior and the exterior 

makes users to understand they are in the threshold of the outside and the inside, the 

public and the private.  



85 
 

 

Figure 4. 4: Exterior of the Robie House (https://franklloydwright.org/site/robie-house/) 

 

Sensuality: The materials; steel, concrete, brick and glass are used in the construction 

of the building (Larkin & Pfeiffer, 1993) and this choice of materials creates an 

intimate relationship with its inhabitants. Especially the extensive use of brick 

evokes feelings of closeness and familiarity. The materials give users the sense of 

passing time. Brick represents the timelessness of architecture affecting the sensual 

side of users. The building’s interiors are designed with a high level of plasticity. 

Decorations in the walls and the ceilings are made with wood and glass, and various 

different textures create sensual richness, addressing the users’ senses, especially 

their sense of tactility (Ochsner, 2018). Ochsner explains the significance of the 

sensual atmosphere created in Wright’s buildings stating that “we become more 

mindful of the walls as holding us inside, drawing on our unconscious, felt memory 

of the physical qualities of being held that are part of infant, particularly early 

newborn experience” (2018: 202). The colors of materials also create an intimate, 

relaxed and cozy atmosphere.  Wright’s choice of soft earth tones of colors is very 

similar to the natural materials. Lighting is also another important aspect of the 

building and especially for the living room it offers various direct and indirect 

lighting options, increasing the sensual richness of the space (Heinz, 1992).  

 

https://franklloydwright.org/site/robie-house/
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Physical Movement Mental Movement Sensuality 

Physical Awareness Repetitive Rhythm Sensual Richness 

Bodily Rhythm and Speed Human Scale 

Variety of Geometries 

Time 

Inside-Outside Tension 

Sense of Attachment 

Atmosphere 

Colors 

Sense of Material 

Intimacy 

Tactility 

2 6 6 

Total Parameters:14   
Table 4. 2: Robie House’s Engagement Parameters 

 

Figure 4. 5: Robie House PMSI Coordinate System Analysis 

Robie House is a domestic space that has much potential to have a high level of 

engagement with its users (Figure 4.5). It evokes intimate feelings and establishes a 

strong mental connection through its design of geometries, spatial reconfigurations, 

colors, materials and influence physical movement with its well-thought planning 

(Table 4.2).  

4.2.2. Parc de la Villette 
 

Parc de la Villette is designed for a competition arranged by the French government 

in 1982 (Tschumi, 1987). It was important to reflect the vision of that era regarding 
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the future cultural and economic growth of a vital area located in Paris. Bernard 

Tschumi and his team’s design proposal was built between 1982 and 1998 (Ibid).  

The park spreads out to an area made of one kilometer and seven hundred meters 

(Ibid). The park hosts various different functions such as exhibitions, workshops, 

games, concerts, playgrounds and more (Ibid). Tschumi describes the Parc de la 

Villette project as “the first in recent architectural history to set forth a new program- 

that of the ‘urban park’ proposing that the juxtaposition and combination of variety 

of activities will encourage new attitudes and activities” (Ibid: 1).  

 

 

Figure 4. 6: Explosion of the Folies and the different combinations created for Parc de la Villette 

(Tschumi, 1987: 18-19) 

Parc de la Villette is designed based on the idea of building an architectural system 

without following the traditional notions of order, composition and hierarchy 

(Tschumi, 1994) (Figure 4.6). To achieve this, superimposition of autonomous 

points, lines and surfaces was presented (Ibid). As a result, the park has become “an 

organizing structure that could exist independent of use, a structure without center or 

hierarchy, a structure that would negate the simplistic assumption of a casual 

relationship between a program and the resulting architecture” (Tschumi, 1994: 193). 

The Folies are located with spacing of 150 meters from each other using a point-grid 

coordinate system and designed as “10 x 10 x 10 meter cube or a three-story 
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construction of neutral space” (Tschumi: 1987: 7). They are “serial, repetitive, and 

industrial” (Meyer, 1991: 23).  

Physical Movement: The design of the Folies include different geometrical elements: 

spiral stairs, bridges, wheels and more, which open potentials for bodies to explore 

new and diverse spatial experiences (Tschumi, 2000).  This diversity of experiences 

also encourages users to be more active increasing their bodily movements. Users 

physically interact with spaces designed for bodily interactions. It also has a huge 

impact on users’ bodily rhythm and speed. Since the park allows for the flexibility of 

functions, creativity and discovery, users’ movements become freer and more 

flexible. 

Mental Movement: The repetitive design of Folies creates unity and rhythm, 

affecting the users’ way of perceiving spaces and expressing movement. The scale of 

the Folies is also very suitable for the human use and respects the human scale and 

users interplay with the buildings and spaces. The park is highly successful in 

expressing movement with the design and location of Folies, creating continuity in 

movement, leading users’ mental movement through the space. Tschumi explains 

this created sense of movement by stating:  

In film, each frame is placed in a continuous movement. Inscribing movement 

through the rapid succession of photograms constitutes the cinegram. The park is 

a series of cinegrams, each of which is based on a precise set of architectonic, 

spatial or programmatic transformations (1987: vi). 

 

The park also offers various combinations and transpositions; the function of the 

buildings can be transformed or different parts of the park can take the place of one 

another (Ibid). These possibilities the park suggests also enhance users’ mental 

attachment to spaces with all these variety of spaces and changeable functions, 

creating a dynamic environment. Parc de la Villette’s experimental way of design 

“confronts conventions, agitates public expectations, and enlarges the frontier of a 
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genre” (Meyer, 1991: 16). With its changeable functions and experimental spaces, 

the park has the capacity to “encourage conflict over synthesis, fragmentation over 

unity, madness and play over careful management” (Tschumi, 1994: 200). It evokes 

the sense of play with its dynamic geometries, which creates a strong mental 

connection. Change, transformation and growth are promoted with the changeable 

functions and structures, which do not have fixed identities (Ibid) (Figure 4.7).  As a 

result, users have a chance to explore different spatial experiences and functions 

(Ibid). According to Tschumi, “Folies are like mirrors: you project your own 

fantasies on them” (2000: 131). This is because of the various potential combinations 

offered by the design and every user has a chance to reflect his/her personal readings 

(Tschumi, 1994), increasing their mental connections.  

 

Figure 4. 7: Variations of Folies designed for different functions (Tschumi, 1987: 28) 

Sensuality: The bright red color used in all the Folies creates a visual continuity and 

attracts attention. The use of the same color also creates a certain identity since it is 

one of the main features that come to people’s mind when referring to Parc de la 

Villette.  
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Physical Movement Mental Movement Sensuality 

Bodily Rhythm and Speed 

Exploration 

Freedom 

Encouraging Movement 

Physical Interaction 

Repetitive Rhythm 

Human Scale 

Variety of Geometries 

Spatial Variety 

Spatial Dynamism 

Expressing Movement 

Colors 

 Growth and Change  

 Imagination  

 Games and Challenges  

5 9 1 

Total Parameters:15   

   
Table 4. 3: Parc de la Villette’s Engagement Parameters 

 

Figure 4. 8: Parc de la Villette PMSI Coordinate System Analysis 

Presenting an urban space without pre-fixed functions and programs, Parc de la 

Villette displays the potentials of a changeable, dynamic environment offering 

various spatial experiences. Without actually moving, it pushes the boundaries by 

expressing movement using different geometries and creating different spatial 

relations. It enhances users’ body-space relationship with urban spaces, influencing 

the users physically, mentally and sensually (Table 4.3, Figure 4.8).   
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4.2.3. Therme Vals 
 

Therme Vals is a thermal spa and hotel designed by Peter Zumthor between the years 

1990-1996 in Graubünden, Switzerland (Zumthor& Durisch, 2014). The architect 

aimed at designing a building that becomes part of the landscape and mountains and 

gives a feeling that the building was there all the time (Zumthor, 1998). Local stone 

that is taken from a local quarry in Vals is used as the primary construction material 

of the building and it was not covered with any cladding material (Ibid). It helps the 

building to look like it belongs to the landscape of stones and mountains (Ibid) 

(Figure 4.9).  

 

Figure 4. 9: Therme Vals’s relationship with the surrounding landscape (Zumthor & Durisch, 2014: 

27) 

 

Zumthor explains his design intentions and objectives by stating:  

Sensuous images of the physical experience of stone and water and light, 

translated into geometry and space and construction, inspired our work. We 

dreamed of a kaleidoscope of room sequences, affording ever new experiences- to 

the ambling, curious, astonished, or surprised visitor. Like walking in a forest 

without a path. A feeling of freedom, the pleasure of discovery (2014: 40). 

 

Physical Movement: The entrance of the Therme Vals leads users through a narrow 

corridor that separates them from the exterior (Hauser& Zumthor, 2005). Next to the 
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corridor, several changing rooms open up to the stairs (Figure 4.10). The lengths of 

the stairs are longer than usual, which slow down the movement of the users and 

prepare them for a peaceful, lingering experience. The entrances of each room and 

bath are designed specifically to influence the bodily rhythm of the users and the 

speed of their movements (Burroughs, 2007). The peaceful atmosphere of the 

building slows down the movements of the users, making them physically aware of 

their bodies. Spaces with various different functions lead users to explore the 

building. Different spatial experiences influence them to be more active physically. 

Users create a strong physical interaction with the building by touching the stone 

physically, walking on it barefoot, contacting with the stone and water with their 

bodies.  

 

Figure 4. 10: Therme Vals, ground floor plan (Zumthor, & Durisch, 2014: 47) 

 

Mental Movement: By slowing down the movements, the building also changes the 

standard flow of time, slowing it down, which affects the users mentally. By 

connecting users to space and time, it creates a strong sense of attachment. The way 

the stones are used to create the walls by agglomerating thin layers create a suitable 

scale for the human body (Ibid). The variety of materials, scales, height differences 
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form a mental connection. The inside-outside tension is created by the warm, 

welcoming interior atmosphere by material textures, colors and temperature which 

oppose to the cold and snowy climate outside.  

Sensuality: The stone, used as a primary material of the construction, gives an idea of 

permanence that is also related to the notion of time and creates an intimacy with the 

sense of material. The heaviness and the durability of the stone make users feel a 

strong sense of gravity and enrich the feeling of rootedness to the building and 

spaces (Ibid). Experiencing the space with bare foot also increases the vertical 

attachment created by the building. Therme Vals attracts the users’ attention 

especially by offering a unique sensual experience by introducing various different 

sensory modalities. Zumthor explains the significance of tactility offered by the 

building by stating: “our bath is not a showcase for the latest aqua-gadgetry, water 

jets, nozzles or chutes. It relies instead on […] the body’s contact with water at 

different temperatures and in different kinds of spaces; on touching stone” (1997, 

12).  Experiencing the sensual richness of the space, contacting with it physically, 

feeling natural materials and being surrounded by an enchanting atmosphere create 

an intimate relationship between the users and space, increasing their sensual 

attachment.  

The colors used in the interior of the building offer a diverse sensual experience: 

bright red and blue colors used in the furnishings of the changing rooms; the colored 

lightings used in the fire and ice baths symbolizing hot and cold temperatures; the 

blue- green tone of the water filling the baths and the water’s reflection on the local 

stone (Burroughs, 2007). All of these different colors create unique experiences for 

each space and enhance users’ sensual attachment to the building.  
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The building offers several tactile experiences with rooms and baths with different 

temperatures, steam rooms, indoor and outdoor baths, fountains, flowing and static 

water options (Ibid). In addition to addressing sense of touch and sense of vision, 

Therme Vals creates a holistic sensual experience by considering all of the senses 

including the sense of taste where users can taste the natural water coming from the 

mountains, “some of the enclosed spaces contain a music room, or an aroma bath, 

notwithstanding the sound from moving water” (Lee, 2002: 54).  

 

Figure 4. 11: Sensual Atmosphere of Therme Vals (https://www.dezeen.com/2016/09/25/peter-

zumthor-therme-vals-spa-baths-photography-fernando-guerra/) 

 

There are special lighting densities and colors designed specifically for every space 

including bright, dark, natural or illuminated all creating unique atmospheres 

(Zumthor & Durisch, 2014). Besides the artificial lightings used in the interiors, the 

natural light coming from the large windows also create unique plays of light with 

the stone and water while letting users feel the warm atmosphere of the building 

while enjoying the snow white view of the Vals (Ibid) (Figure 4.11). 

 

 

 

 

https://www.dezeen.com/2016/09/25/peter-zumthor-therme-vals-spa-baths-photography-fernando-guerra/
https://www.dezeen.com/2016/09/25/peter-zumthor-therme-vals-spa-baths-photography-fernando-guerra/
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Physical Movement Mental Movement Sensuality 

Physical Awareness Human Scale Sensual Richness 

Bodily Rhythm and Speed 

Physical Interaction 

Exploration 

Variety of Geometries 

Spatial Variety 

Time 

Inside-Outside Tension 

Sense of Attachment 

 

Atmosphere 

Colors 

Gravity 

Sense of Material 

Intimacy 

Tactility 

4 6 7 

Total Parameters:17   
Table 4. 4: Therme Valse Engagement Parameters 

 

Figure 4. 12: Therme Vals PMSI Coordinate System 

All these specific details, comprising the sensual spatial engagement between users 

and spaces, create an emotional attachment where users have a chance to stay in 

contact with the building with their bodies, minds and senses, and develop an 

intimate relationship with it (Table 4.4, Figure 4.12).  

4.2.4. House NA 
 

House NA, located in Tokyo, Japan, is designed by Sou Fujimoto and the 

construction of the building was completed in 2011 (Zancan, 2011). The 

neighborhood that the building is located at, is made of low-rise houses and shops 
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with mostly pedestrian and bicycle traffic, reflecting human-scale in an urban level 

(Ibid). The building has no interior or exterior walls that separate spaces from one 

another, whereas there are 21 distinct floor plates with different scales and heights 

(Rowe, 2014). A white- colored steel frame is used to form the structure of the 

building which creates the outline of the building. Glazed surfaces are placed without 

frames excluding the wooden frames of windows and doors (Zancan, 2011) (Figure 

4.13). The design intention of Fujimoto was to create a tree structure with branches 

and he explains this idea by stating: 

The white steel-frame structure itself shares no resemblance to a tree. Yet the life 

lived and the moments experienced in this space is a contemporary adaptation of 

the richness once experienced by the ancient predecessors from the time when 

they inhabited trees. Such is an existence between city, architecture, furniture and 

the body, and is equally between nature and artificiality (As cited in Archdaily, 

2012). 

 
Figure 4. 13: Transparent steel construction of the House NA 

(https://www.dezeen.com/2012/05/08/house-na-by-sou-fujimoto-architects/) 

 

Physical Movement: The floor plates’ areas range between 2 to 10 meter square-

meters and the transition between floors are made with moveable furniture stairs 

https://www.dezeen.com/2012/05/08/house-na-by-sou-fujimoto-architects/
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(Steele, 2017). The possibility of moving the stairs affects the users’ bodily 

movements and opens space to act freely. The users have a chance to explore spaces 

with their bodies and test the possibilities that spaces offer. The level differences of 

the floor plates can be climbed with or without using stairs depending of the choice 

of the user. This affects the bodily rhythm and the speed of the users’ movements 

hence makes them be aware of their physical presence in the building. The floor 

plates do not have specific functions. They reflect the flexibility of traditional 

Japanese domestic buildings. They offer various different functions depending on the 

user, time and need, making users feel free to move through them (Rowe, 2014). 

Therefore, the design of the spatial reconfiguration encourages users to move more. 

They physically interact with the structure by performing different movements 

creating a strong body-space relationship.  

Mental Movement: This flexible design of the floor plates makes room for  users’ 

imagination and creativity, allowing them to use these surfaces for different 

functions including sitting, sleeping , working and many more (Zancan, 2011) 

(Figure 4.14). Therefore users can connect both bodily and mentally to the building.  

The tensions between private and public, and exterior and interior created by the 

transparent quality of the building both affect the users’ spatial experience and 

enhance their engagement to the house . As one climbs up to the upper floors of the 

building, the spaces start to shift from public to private starting from the guest room 

to living rooms then to the bedroom, opposing to the general transparent stance of the 

house (Rowe, 2014). Variety created by the different scales and height differences in 

the building increases the mental connection of the users. The steel structure of the 

house and the white outlines of the house with its horizontal and vertical elements 

also form a repetitive rhythm. Volumes created with similar geometries but in 
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different scales and heights also create a visual connection by expressing movement 

followed by the sense of sight. The dynamic environment created with the tension of 

inside-outside, public- private, sense of freedom and openness play a significant role 

in the engagement of the users.  

 

Figure 4. 14: Separate floor plates offering different functions 

(https://www.dezeen.com/2012/05/08/house-na-by-sou-fujimoto-architects/) 

 

Sensuality: Fujimoto underlines the main idea of the design by explaining:  

The intriguing point of a tree is that these places are not hermetically isolated but 

are connected to one another in its unique relativity. To hear one's voice from 

across and above, hopping over to another branch, a discussion taking place 

across branches by members from separate branches. These are some of the 

moments of richness encountered through such spatially dense living (Quoted in 

Archdaily, 2012). 

 

This promotes a different sensual experience from the other examples described in 

the thesis. Instead of the spatial qualities or the materials, the open and free qualities 

of the space in this example create a sensual environment. The transparency of the 

building and the blurred boundaries between the interior and exterior create a radiant 

atmosphere that influences the moods and sensual experiences of the users. Finally, 

the scale of the building, which is ideal for the movements of users allowing them to 

https://www.dezeen.com/2012/05/08/house-na-by-sou-fujimoto-architects/
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physically interact with the structure, creates an intimate relationship, making them 

feel close to the building sensually.  

Physical Movement Mental Movement Sensuality 

Physical Awareness Repetitive Rhythm Sensual Richness 

Bodily Rhythm and Speed 

Flexibility of the Body 

Physical Interaction 

Exploration 

Freedom 

Human Scale 

Variety of Geometries 

Spatial Variety 

Inside-Outside Tension 

Spatial Dynamism 

Expressing Movement 

Atmosphere 

Intimacy 

Encouraging Movement Growth and Change  

 Imagination  

7 9 3 

Total Parameters:19   
Table 4. 5: House NA Engagement Parameters 

 

Figure 4. 15: House NA PMSI Coordinate System Analysis 

Searching for new answers for a domestic lifestyle while reflecting the traditional 

and novel ways of creating spaces, makes House NA different than most of the 

houses around the world.  It can be seen as a successful step in the road of 

experiencing and discovering spaces with our bodies, movements, minds and senses 

all together (Table 4.5, Figure 4.15).  
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4.2.5. Rietveld Schröder House 
 

Schröder House is designed by the architect Gerrit Rietveld for his client Truus 

Schröder and her three children in 1924 and is located in Utrecht, Netherlands 

(Küper & Zijl, 1992). The client asked for a living area large enough to spend time 

with her family during the day time, and separate, private rooms to use at night. 

Since the site of the house was not large enough, a new approach is applied to solve 

this problem (García-Salgado, 2018). Rietveld applied a “Modernist Open Plan” in 

the first floor of the house influenced by the flexibility and adaptability concepts 

used in East Asian dwellings for centuries (Kolarevic, 2015: 11). He designed mobile 

wall partitions to separate or unite spaces according to changing needs in the first 

floor. The staircase hall, three bedrooms, bath and living-dining room can be 

transformed to a one large living room by sliding the walls (Ibid).  

Schröder House is one of the first examples of flexibility that is well-thought through 

the design process (Forty, 2004).  Mobile partitions used in a building, not only 

separate or unite spaces and change their volumes, they also transform their 

proportions, illuminations and their level of intimacy, altering their atmosphere 

besides their functions (Vogt, Schaeffer & Schumacher, 2010) (Figure 4.16). Users 

have the opportunity to transform the spaces they inhabit and make their own 

interventions immediately. This creates a high level of engagement between the users 

and the building (Ibid).  
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Figure 4. 16: Schröder House, First floor’s interior and mobile walls (http://www.tinadhillon.com/wp-

content/uploads/2014/02/full-size-schroder-house-living-room.jpg) 

 

Physical Movement: Moving the mobile partitions connects the users’ bodily 

movements to the building, forming a physical interaction. As such, the spatial 

experience and bodily connection to the space are enhanced. Especially different 

scenarios for the spaces, both offering spacious and intimate compositions, influence 

the users’ movements’ speed and rhythm. The building offers various spatial 

reconfigurations. Users are free to move and act, especially in the first floor, which 

offers enough room by sliding the walls. Therefore, it encourages people to move 

and manipulate the spaces, increasing their bodily movements through the space. The 

capability to move architecture and transform spaces, even it is only valid for the first 

floor of the interior space, allows participation for the users which creates a strong 

spatial attachment between them and the building. It gives the users to become active 

participants in the spaces they inhabit daily.  Therefore, the opportunity to alter 

spaces according to their needs also encourages personalization.  

http://www.tinadhillon.com/wp-content/uploads/2014/02/full-size-schroder-house-living-room.jpg
http://www.tinadhillon.com/wp-content/uploads/2014/02/full-size-schroder-house-living-room.jpg
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Figure 4. 17: Schröder House, First floor plan with and without mobile walls (Forty, 2004: 145) 

 

Mental Movement: These alterations of the space also influence the mental side of 

the users since they are aware of the transformations the space is capable of. The 

variety of spatial arrangements and experiences the house offers enhances their 

spatial awareness. Open plan and separated rooms create different spatial 

relationships including different compositions of color, volume and illumination 

depending on the day and night (Luscombe, 2017) (Figure 4.17). This creates a 

spatial dynamism.  

In addition, the dimensions of the rooms are highly dependent and related to the time 

the users spend in them (Küper & Zijl, 1992). This helps users to organize their daily 

lives and influences their habits and routines. The users have to imagine and consider 

the change they want to make and then take action to transform the space by 

unfolding the walls or transforming the furniture (Ibid). The movements of the wall 

partitions are designed with respect to human scale to allow users to transform their 

spaces easily, feeling that the spaces are under their control. 

The planar elements used in the house, walls, floors, windows and doors, are 

designed all different than one another; separated, overlapped and designed in 

different scales, painted in different colors to represent the house’s dynamic, vibrant 

and transforming character (Emmons & Mindrup, 2008). The façades of the house 

underline the beam and columns with different scales and De Stijl colors, 
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representing them as independent elements (García-Salgado, 2018) (Figure 4.18). 

The repetitive rhythm and variety create a visual connection and strengthen users’ 

mental engagement to the building. The open plan used in the first ground, creates a 

view without breaks, offering a spacious environment (Küper & Zijl, 1992). The 

house tries to break the boundaries between the inside and the outside; for instance 

by a corner window with a disappearing bar when it is open (Ibid) (Figure 4.19). It is 

a playful tension breaker between the inside and the outside and it connects the 

interior to the outer world with a small but affective touch of design.  

 

Figure 4. 18: Exterior design of the Shröder House (Küper & Zijl, 1992: 101) 

 

Sensuality: The colors play a significant role in the design of Schröder House. 

Instead of showing the essence of the materials, the planes, structural elements and 

furnishings are all painted by the De Stijl colors, red, blue, yellow, gray, black and 

white (Küper & Zijl, 1992). The colors are chosen by their reflective and absorbent 

properties (Ibid). They assist in creating a spatial memory. The color patterns create a 

repetitive rhythm that contributes to the user’s memory and apprehension of spatial 

experience (Luscombe, 2017). A tactile experience is created by the physical 

interaction between the users and the mobile walls. The modular and transformable 

furniture also enrich the tactile experience of the building. The scale of the house and 

the physical interactions create an intimate relationship between the users and the 
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space, forming the sense of closeness. Touching the building and feeling its 

temperature and texture, observing the different light plays offered by various 

reconfigurations also create a sensual richness.  With attentively chosen colors and 

forms, offering both spacious and intimate spaces, the Schröder House offers an 

atmosphere that the users can enjoy and connect.  

 

Figure 4. 19: Schröder House’s corner window designed without a bar 

(http://www.tinadhillon.com/wp-content/uploads/2014/02/full-size-schroder-disappearing-

corner1.jpg) 

 

Table 4. 6: Schröder House Engagement Parameters 

 

Physical Movement Mental Movement Sensuality 

Bodily Rhythm and Speed 

Physical Interaction 

Exploration 

Freedom 

Encouraging Movement 

Repetitive Rhythm 

Human Scale 

Variety of Geometries 

Spatial Variety 

Time 

Inside-Outside Tension 

Spatial Dynamism 

Sensual Richness 

Atmosphere 

Colors 

Intimacy 

Tactility 

 Sense of Attachment 

Growth and Change  

Imagination 

 

5 10 5 

Movement of 

Architecture 

  

Adaptability Participation  

Spatial-Structural 

Flexibility 

Personalization  

4   

Total Parameters:24   

http://www.tinadhillon.com/wp-content/uploads/2014/02/full-size-schroder-disappearing-corner1.jpg
http://www.tinadhillon.com/wp-content/uploads/2014/02/full-size-schroder-disappearing-corner1.jpg
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Figure 4. 20:  Schröder House PMSI Coordinate System Analysis 

Movement of Architecture: The capability to move architecture and transform spaces, 

even it is only valid for the first floor, allow participation for the users which create a 

strong spatial attachment. It gives the users to become active participants in the 

spaces they inhabit daily. Therefore, the opportunity to alter spaces according to the 

users’ needs also encourages personalization.  

The mobile walls may seem lead to small interventions, however they are a good 

start to show the capacity of moving architecture. This movement influences users 

physically, mentally and sensually in Schröder House (Table 4.6, Figure 4.20).  

4.2.6. M-House 
 

M-House is one of the extraordinary examples in the architectural world that applies 

the idea of flexibility to the whole design instead of certain elements and supports 

this concept with kinetics.  It is designed by Michael Jantzen and its construction is 

finished in 2000 (Wierzbicki, 2014). It was originally constructed in Gorman, 

California (Levy, 2009). However, it is a relocatable design and can be installed and 
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modified to different sites since its structure does not need a foundation (“M-House,” 

n.d.). The building is made of a grid system consisted of steel frames of seven 

connected cubes and panels are hanged on these cubes whether vertically or 

horizontally (Ibid) (Figure 4.21). The hinges used to attach frames to the cubes open 

space for folding and can be easily manipulated by the users (Ibid).  

  

Figure 4. 21: M-House exterior view with its folding frames 

(http://035f1ea.netsolhost.com/Michael_Jantzen/M-

HOUSE_files/Media/+DSCN0269/+DSCN0269.jpg?disposition=download 

http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%209/M-

house%209.jpg?disposition=download) 

 

Two different kinds of panels are used in the design of the M-House: doors and 

windows are placed to the insulated ones and cover the interior spaces whereas the 

uninsulated ones are designed to move, fold and open to answer the changing 

weather conditions and users’ needs (Ibid).  

Physical Movement: Users engage with the building by the physical interaction they 

form by folding, unfolding, opening and closing the panels. They have a chance to 

explore the space and its capabilities by these transformable elements and discover 

their potential to use for different functions; sitting, eating, working and more 

(Figure 4.22). This dynamism and flexibility that the design offers also influences the 

bodily movements of the users to be dynamic and flexible as well which creates a 

strong connection between users and the building. With its manipulative 

components, the building encourages users to move and to be more active physically. 

http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/+DSCN0269/+DSCN0269.jpg?disposition=download
http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/+DSCN0269/+DSCN0269.jpg?disposition=download
http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%209/M-house%209.jpg?disposition=download
http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%209/M-house%209.jpg?disposition=download
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Users can act freely in the house by transforming the building and space according to 

their needs. Moreover, they develop a behavioral awareness, realizing the power of 

their actions on the building, by being an active member of the transformation 

process.   

 
Figure 4. 22: M-House interiors 

(http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%2013/M-

house%2013.jpg?disposition=download  

http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%2010/M-

house%2010.jpg?disposition=download) 

 

Mental Movement: The flexible nature of the building and the dynamic spatial 

experience it offers also enhances users’ mental connection to these spaces. It 

activates users’ imaginations with offering different possibilities of spatiality. It 

enhances the feeling of growth and change with its manipulative components.  

The different scaled rectangular panels, attached to the structural system horizontally 

and vertically, orientations create a repetitive rhythm that leads to visual continuity 

and mental attachment. The different scenarios and combinations the house offers 

with its transformable elements create a variety both in the exterior and the interior, 

offering various spatial experiences that also has a great impact on the users’ mental 

engagement with the building and spaces.   

The inside-outside relationship of the house is different than the conventional, static 

buildings since the open and close spaces of the building are continuously controlled 

http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%2013/M-house%2013.jpg?disposition=download
http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%2013/M-house%2013.jpg?disposition=download
http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%2010/M-house%2010.jpg?disposition=download
http://035f1ea.netsolhost.com/Michael_Jantzen/M-HOUSE_files/Media/M-house%2010/M-house%2010.jpg?disposition=download
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by the users and change according to their needs and climatic changes. To keep up 

with the surrounding environment and the weather conditions, users become more 

engaged with nature because they feel more responsible and in control of the spaces 

they inhabit. This power of spatial transformation breaks down the boundaries 

between the inside and the outside. Therefore, users become more connected to the 

time and space since they can build up daily routines controlling the building’s 

moveable components according to the different times of the day. This creates a 

sense of attachment, making users aware of the passing time. 

Sensuality: The M- House activates the sensual side of the users by offering 

significant spatial experiences. The scale of the building associates with human scale 

and the touching experience by manipulating the components creates an intimate 

relationship. The physical interaction enhances the tactility making users create a 

close relationship with the building, feeling the texture and temperature of the 

building. The air flowing by passing through the gaps of the panels, the plays of light 

form a sensual richness triggering users’ emotions and affecting their moods. The 

house attracts the users, calling them to be a part of it by its welcoming atmosphere 

offering bodily and spatial engagement.  

Movement of Architecture: The movement and flexibility of architecture that is 

designed with the help of kinetics increases the users’ spatial attachment to the 

building. Users can personalize the spaces temperature, exposure to the wind and the 

view they want to see or the openings they prefer to use.  Being able to apply the 

transformations on their minds to the building, makes the users feel they have a 

contribution to the design process. Baker underlines that “there is now a growing 

body of evidence to show that the existence of adaptive opportunity greatly extends 
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the acceptability of an environment” which also applies to the quality spatial 

experiences offered by the M-House to its users (2004: 54). 

Physical Movement Mental Movement Sensuality 

Flexibility of the Body Repetitive Rhythm Sensual Richness 

Physical Interaction Human Scale Atmosphere 

Exploration Spatial Variety Intimacy 

Freedom Time Tactility 

Encouraging Movement Inside-Outside Tension  

Behavioral Awareness Spatial Dynamism  

 Sense of Attachment  

 Growth and Change  

 Imagination  

6 9 4 

Movement of 

Architecture 

  

Adaptability Participation  

Spatial-Structural 

Flexibility 

Personalization  

4   

Total Parameters:23   
Table 4. 7: M House Engagement Parameter 

 

Figure 4. 23: M House PMSI Coordinate System Analysis 

The M House demonstrates the great influence of flexible buildings on users’ bodily, 

mental and sensual conditions (Table 4.7, Figure 4.23).  
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4.2.7. Phalanstery Module 
 

Phalanstery Module is an experimental installation designed by Bureau Spectacular 

that is exhibited in the Materials& Applications organization in Los Angeles in 2008 

(“Phalanstery Module,” n.d.). It is a reflection and interpretation of one of the comic 

stories written by Jimenez Lai who is the founder of the office (Ibid). The design is 

made of a hollow cube with four surfaces and every surface can be used at different 

times without making a separation of walls, floors or ceilings (Figure 4.24). It 

completes one tour in an hour and its movements go compatible with the clock; in 

every quarter hour, one surface stands parallel to the ground (Ibid). The Phalanstery 

Module explores the possibilities of a space by going against gravity and the 

opportunity to treat every surface describing a space (ceilings, floors, walls) equally 

by spinning in it (Glynn, 2009).  

 

Figure 4. 24: Phalanstery Module (http://bureau-spectacular.net/phalanstery-module) 

Physical Movement: The structure creates a strong connection with the users by 

challenging users’ movements and physical presences that are shaped mostly by 

inhabiting static buildings. Since the users have to act in line with the movement of 
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the structure, this environment with rotating surfaces makes users be aware of their 

bodies and physical presence inhabiting the spaces more. Their bodily rhythm and 

speed transform according to the changing conditions of the module. Therefore, they 

have a chance to test their physical capabilities and limitations by exploring four 

different surfaces in various positions. They can stand up, sit or lay down to occupy 

the spaces and bend or flex their bodies to find a suitable way to inhabit it (Figure 

4.25). Through these, they build up an intimate relationship by physically interacting 

with the space.  

Mental Movement: The installation tries to break down the familiar idea of a space in 

people’s minds and its spatial dynamism forms a powerful connection between the 

users and the installation. Exploring the capacity of all the surfaces that enclose the 

space makes users be able to think of different scenarios to perform. Also, the 

rotation of the structure challenges users mentally. The sense of growth and change 

forms a strong mental connection. The rhythmic movement of the installation creates 

a continuous loop representing the passing time. Although, a small-scaled design, 

being suitable for the human scale, it makes users feel in control of the spaces around 

them, easily adapting themselves according to the changing conditions. 
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Figure 4. 25: Phalanstery Module, Users exploring the rotation 

(http://www.interactivearchitecture.org/jimenez-lai.html) 

 

Sensuality: To analyze the structure in a sensual point of view, the way it creates a 

dynamic environment in relation to gravity affects users’ way of perceiving space in 

a whole new level. Since lots of architects underline the importance of gravity to 

create sensual environments and relationships (Pallasmaa, 2001-2012), offering a 

new approach to a familiar notion opens up new perspectives. The rotation of the 

structure also enriches users’ kinesthetic and proprioceptive senses that make them 

aware of their bodily positions, orientations and movements. The small- scale of the 

structure creates a strong experience of tactility since the users touch and feel the 

texture and temperature of the structure.  

Movement of Architecture: The movement of architecture presents new scenarios for 

users to adapt themselves bodily, mentally and sensually; enhances the spatial 

experiences and the body-space engagement. In addition, with its unfamiliar design, 

it brings up the feelings of uncertainty and risk, which also increase the attachment 

http://www.interactivearchitecture.org/jimenez-lai.html
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and excitement of the users. The rhythmic rotation of the space also creates a sense 

of mystery, making users trying to understand it movements. Finally, the speed of the 

movement which proceeds in an order, influences users and enhances their 

engagement to the space.  

Physical Movement Mental Movement Sensuality 

Physical Awareness Human Scale Gravity 

Bodily Rhythm and Speed 

Flexibility of the Body 

Physical Interaction 

Physical Capabilities 

Exploration 

Encouraging Movement 

Spatial Variety 

Time 

Spatial Dynamism 

Growth and Change 

Imagination 

Games and Challenges 

Intimacy 

Tactility 

Kinesthetic-Proprioceptive 

Senses 

 

 

7 7 4 

Movement of Architecture   

Sense of Mystery 

Speed of Movements 

Unpredictability Spatial-Structural Flexibility 

4   

Total Parameters:22   
Table 4. 8: Phalanstery Module Engagement Parameters 

 

Figure 4. 26: Phalanstery Module PMSI Coordinate System Analysis 

Overall, the Phalanstery Module is an experimental design exploring the potentials of 

using various surfaces with harmonic rotations, introducing a new possibility to use 
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spaces by influencing users physically, mentally and sensually (Table 4.8, Figure 

4.26).  

4.2.8. Plinthos Pavilion 
 

Plinthos Pavilion is an interactive installation designed by mab architecture specially 

created for the Interior Design Show ’09 that took place in Athens, Greece (Didakis, 

2018). Clay brick, plinthos in Greek language, is used to construct the installation but 

with a twist: while building the walls, the porous sides of bricks are placed to face 

the interiors which add the strong and resistant quality of the brick transparency and 

permeability (Didakis, 2011). The dimensions of the clay brick are suitable for the 

human-scale and its warm color creates a sense of intimacy (Fox, 2016). The 

installation is placed in a box, without an exterior design; hence the only entrance of 

the installation creates a dramatic effect with a curved wall that gives small clues of 

the interior (Didakis, 2018). The gloomy atmosphere and the lighting of the interior 

uniting with the unicolor of the clay bricks create a contrast with the brightly 

illuminated exhibition hall (Ibid). This contrast affects the users’ movements as well 

and their bodies’ rhythm and movements’ speed slow down with the intimate 

atmosphere of the installation.  

The permeable structure of the bricks is used to form an interaction with the users by 

communicating through the plays of light, air and sound (Figure 4.27). The users’ 

distance to the curved wall activates the ventilation that produces fresh air flowing 

through the pores of the wall underlining the transparent quality of the material 

(Ibid). The interactive system keeps track of the movements and positions of the 

users and creates real-time interactive responses with audio and light (Ibid). In the 

floor plate of the installation, there are several stem lights attached to the ground 

which can be triggered by touching (“Plinthos pavilion,” n.d.). Each one activates 
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different light compositions and sounds that are recorded during the construction of 

the installation (Ibid). The number of stem lights that are activated determines the 

complexity and the density of the sounds (Didakis, 2018).  

Physical Movement: The intimate atmosphere of the Plinthos Pavilion not only slows 

down the movements of the users, but it also makes users aware of their physical 

presence. Exploring the potentials of the interactive system and getting dynamic 

responses in return forms a strong bodily engagement. The installation creates space 

for users to act and move freely to test the capabilities of the installation. They can 

physically interact with the structure to participate in the transformation of the spatial 

experience. The pavilion encourages users to become physically active by being 

open to participation.  

 

Figure 4. 27: Plinthos Pavilion, Interactive light installation 

(http://www.mabarchitects.com/album/plinthos-pavilion-1.html?p=1) 

 

Mental Movement: The enclosed and welcoming atmosphere of the pavilion attracts 

users and draws their attention to the inside, creating an inside-outside tension 

(Figure 4.28). The usage of the same brick material in walls and floors with a 

http://www.mabarchitects.com/album/plinthos-pavilion-1.html?p=1
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repetitive alignment also creates rhythm and visual continuity. Since brick is widely 

used throughout the years to construct buildings, it gives a notion of passing time and 

creates a contrast with the ancient building methods. The scale of the installation also 

makes users feel in control of their surrounding environments. The variety of spatial 

experiences the pavilion offers also increases the spatial awareness and mental 

connection of the users.   

 

Figure 4. 28: Plinthos Pavilion, entrance and interior (http://www.mabarchitects.com/album/plinthos-

pavilion-1.html?p=1) 

 

Sensuality: The choice of the material, the way it is used to show its transparent 

qualities and the interactive spatial experience it offers through light, sound and air 

create a powerful sensuality and an enchanting atmosphere. The organic quality of 

the brick and its capacity of recalling the past create a sense of material. Besides, its 

texture invites users to touch. The texture, color and juxtaposition of the clay bricks 

create a sense of intimacy. Addressing various sensual modalities like changing 

lights, sounds and air flows help to build this sensual richness. Moreover, besides the 

well-known five senses, the kinesthetic and proprioceptive senses are impacted since 

users’ movements, orientation and positions influence the interactions of the 

installation.  

Movement of Architecture: The interactive capacity of the Plinthos Pavilion offers in-

the-moment behavior. Users have an opportunity to personalize the sound, light and 

http://www.mabarchitects.com/album/plinthos-pavilion-1.html?p=1
http://www.mabarchitects.com/album/plinthos-pavilion-1.html?p=1
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air of the space. The interaction that the installation performs also creates a sense of 

uncertainty which keeps users alert and more engaged to the space. Finally, the 

movements of light, which change the atmosphere of the spatial experience, create a 

sense of mystery, attracting users’ attention to the space more by increasing spatial 

awareness.  

Physical Movement Mental Movement Sensuality 

Physical Awareness Repetitive Rhythm Sensual Richness 

Bodily Rhythm and Speed 

Flexibility of the Body 

Physical Interaction 

Exploration 

Freedom 

Encouraging Movement 

Behavioral Awareness 

Human Scale  

Spatial Variety 

Time 

Inside-Outside Tension 

Spatial Dynamism 

Sense of Attachment 

Growth and Change 

 

Atmosphere 

Colors 

Sense of Material 

Intimacy 

Tactility 

Kinesthetic-Proprioceptive 

Senses 

 

8 8 7 

Movement of 

Architecture 

  

Sense of Mystery Personalization Unpredictability 

Participation Communication Interactivity 

6   

Total Parameters:29   
Table 4. 9: Plinthos Pavilion Engagement Parameters 

 

Figure 4. 29: Plinthos Pavilion PMSI Coordinate System Analysis 
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Plinthos Pavilion merges past construction methods with emerging technologies by 

using a traditional clay brick material with interactive visual and sonic systems, 

connecting the past to the future and showing the flowing time (“Plinthos Pavilion,” 

n.d.). By bringing together the past and the future, it offers a wide range of spatial 

experiences both familiar and novel, creating a powerful engagement and body-space 

relationship influencing various engagement parameters (Table 4.9, Figure 4.29).  

4.2.9. ADA- The Intelligent Room 
 

ADA is an interactive environment that is presented in the national exhibition of 

Switzerland, Expo.02 in Neuchâtel (Eng et al., 2003). It is built to offer a temporary 

spatial experience and to display the possibilities of interaction between users and 

artificial intelligence (Yiannoudes, 2016). The Intelligent Room is visited by more 

than a half million people in the dates between 15 May- 20 October 2002 and it is 

exhibited 12 hours every day throughout this five month process (Eng et al., 2003). 

ADA’s experiential space is designed in a 175 square-meter room with a shape of an 

octagon (Bullivant, 2006). Other than the main experience space, ADA has various 

spaces with different functions; in the beginning an introduction corridor is designed 

to inform the users about ADA and it is followed by an observation space for users 

(Bullivant, 2005) (Figure 4.30). After the space of experience, users are directed to 

another space to explore the technologies used in ADA and the lab space (Ibid).  
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Figure 4. 30: The map of the ADA installation 

(http://ada.ini.uzh.ch/general/contentc6f2.html?uNav=32&uLang=2) 

 

Instead of controlling a number of parameters, the users need to be a part of a 

dialogue created with ADA to reach their aims. This dialogue makes users see but 

the space as a living entity by realizing its individual presence, understanding the 

intentions behind the operation of its actions (Eng et al., 2001). The creators of the 

project ADA state that to make users treat and see ADA as a natural organism can 

not only be possible by using sensors, but it has to offer real-time interactions that 

are logical and consistent (Ibid).  

In the beginning of the spatial experience, ADA begins to create a special bond with 

its users (Ibid). First, it makes users understand that they are followed, then it 

determines interested users who are more engaged and gathers these people together 

by giving some signs and presenting various different tricks and playing with them 

(Ibid).    

ADA communicates with its users by several sensory modalities including vision, 

hearing and touch using lighting both globally and locally, sound effects and music 

http://ada.ini.uzh.ch/general/contentc6f2.html?uNav=32&uLang=2
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(Eng et al., 2003). Cameras are used to track the users, while microphones are used 

to detect sounds of the users. ADA can also recognize certain words and repeat them 

in different pitches (Ibid). Floor tiles of the space are capable of sensing pressure and 

hence understand the presence of the user (Ibid). ADA has different media to reflect 

itself; projectors to express itself visually in real-time, music and various sounds 

created according to users’ inputs, floor tiles that can be lightened with different 

colors and pan-tilt lights to indicate certain users and specific spaces (Ibid).  

     
Figure 4. 31: Users interacting with ADA (Bullivant, 2006: 110-111) 

ADA itself, as a living entity, has its own aims such as “survival”, “recognition”, and 

“interaction” (Ibid: 4156). Survival is about having certain the number of visitors and 

encouraging their movements in space in a certain level; recognition measures its 

capacity of following users and gathering data and interaction keeps track of the 

accomplished interactions between ADA and the users (Ibid).  

Physical Movement: ADA has great impact on the users’ physical engagement with 

the space and their bodily movements, since it encourages users to move freely and 

explore its potentials by experimenting through the space’s abilities (Figure 4.31). 

Users become much more aware of their physical presence because of being tracked 

by the sensors and cameras. By stepping on the floor tiles, and changing their color, 

encourage physical interaction. It encourages users to move and be physically more 

active by offering active users different games to play. In addition, users become 

behaviorally aware since their movements affect the spatial experience ADA offers. 
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ADA’s behaviors change gradually throughout the installation’s duration and its 

interaction level with the users also increase step by step which affects the bodily 

rhythm and speed of the users’ movements by speeding up the tempo and then 

slowing down.   

 

Figure 4. 32: ADA’s interactive floor tiles (Bullivant, 2005: 87-88) 

Mental Movement: ADA project also creates space for mental engagement. The 

intelligent room creates an inside- outside tension by creating a strong sense of 

enclosure. The spatial dynamism ADA creates with all its distinct behaviors 

increases the engagement levels of the users. The repetitive rhythm of the hexagon 

floor tiles increases the mental connection by creating visual continuity (Figure 

4.32). The four distinct behavioral modes of ADA offer a spatial variety increasing 

users’ spatial awareness. Its game mode also increases users’ mental engagement by 

challenging the users. Users’ participation in the spatial experience creates a strong 

sense of attachment to the space.  

Sensuality: Colors are significant in ADA’s spatial qualities, which set distinctive 

moods for different behaviors and functions. Hence, they affect users’ moods and 

their emotional states. By projecting lights, powerful visuals to the screens, playing 

background music and mimicking the users’ voices, it creates a sensual richness that 

enhances the spatial experience. It creates an appealing atmosphere, attracting users 

to participate to its games and challenges. The floor tiles underline the parameter of 

gravity, since the relationship users form with the space  mostly take place 
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interacting with these tiles by stepping, walking and running through them. In 

addition, since their positions and movements are significant for ADA’s responses, 

the kinesthetic and proprioceptive senses are stimulated, too. ADA is close to a living 

entity with all its human-like emotional states and moods like sleeping and waking 

up (Yiannoudes, 2016). These qualities make users empathize with ADA.   

Movement of Architecture: The alteration of the space with the changing colors of 

floor tiles also creates a sense of mystery. The personalization also brings out 

unpredictability since it is not possible to foresee ADA’s behaviors. As ADA is 

capable of learning from users’ actions; it develops its own character, performing 

independent actions. This creates a distinct connection with the space and the users 

as well.  

Physical Movement Mental Movement Sensuality 

Physical Awareness Repetitive Rhythm Sensual Richness 

Bodily Rhythm and Speed 

Flexibility of the Body 

Physical Interaction 

Exploration 

Freedom 

Encouraging Movement 

Behavioral Awareness 

Spatial Variety 

Inside-Outside Tension 

Spatial Dynamism 

Sense of Attachment 

Growth and Change 

Games and Challenges 

Atmosphere 

Colors 

Gravity 

Empathy 

Kinesthetic-Proprioceptive 

Senses 

 

 

8 7 6 

Movement of 

Architecture 

  

Sense of Mystery Communication Interactivity 

Participation Unpredictability Independence 

Personalization   

7   

Total Parameters:28   
Table 4. 10: ADA- The Intelligent Room Engagement Parameters 
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Figure 4. 33: ADA- The Intelligent Room PMSI Coordinate System 

ADA continuously improved the level of its dialogue with the users for months 

(Bullivant, 2006).  ADA is also significant for being a challenging project that tests 

how users perform in intelligent spaces and how strong a relationship between users 

and the space form with the help of interactivity (Table 4.10, Figure 4.33).  

4.2.10. Epiphyte Chamber 
 

Epiphyte Chamber is an interactive installation developed by Philip Beesley and the 

Living Architecture Systems Group and exhibited at the Museum of Modern and 

Contemporary Art in Seoul, Korea in 2013 (“Epiphyte Chamber,” n.d.). It is 

comprised of interrelated lightened masses composed of light and fragile elements 

that are produced by digital fabrication methods (Ibid) (Figure 4.34). Its structure is 

capable of mimicking the users’ movements and feelings by performing elegant and 

systematized actions; it inhales, exhales and whispers (Ibid). It presents both personal 

and public relationships by offering more intimate activities that are linked to larger 

spaces to get together (Ibid).   
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Its interlaced, web-like structure and skin are aimed to allow maximum exchange 

with the surrounding environment and the users (Fox, 2016). The structure’s 

flexibility comes from the shape-memory alloys that transform its form as it detects 

the users’ movements and responds accordingly by moving and radiating light (Ibid). 

In addition, the system breathes in and out by absorbing and spreading moisture 

(Ibid). Users are tracked by sensors and according to their movements by flexing 

responses; humidity changes and attractive scents are produced, as well as whispers 

and mellow voices (Ibid). It attracts users with its sensual atmosphere, emphatic 

movements and behaviors fostering them to interact with the installation stimulating 

various sensory experiences (Ibid).  

 
Figure 4. 34: Epiphyte Chamber Installation 

(http://livingarchitecturesystems.com/installation/epiphyte-chamber/) 

 

Physical Movement: Epiphyte Chamber’s delicate and slow movements affect the 

way users move and transform their bodily speed and rhythm. The system makes 

users be physically aware of their entities. Therefore, users acknowledge the power 

of their actions on the structure. This creates behavioral awareness. In order to 

understand the performance the space offers, users spend time exploring, acting and 

moving freely through the space, interacting with the space the way they prefer. They 

physically interact with the web-like extensions of the installation. It encourages 

http://livingarchitecturesystems.com/installation/epiphyte-chamber/
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users to move more and be physically active to explore the potentials of the structure, 

offering spatial experience. 

Mental Movement: The spatial dynamism of the system attracts users’ attentions. The 

scale of the installation is purposefully designed small to address users’ simple 

movements and sensations to create an intimate spatial experience (Fox, 2016). The 

variety of geometries the structure has increases the mental engagement of the users. 

The spatial variety strengthens users’ spatial awareness. It evokes the feeling of 

change and growth by performing different actions. Being able to influence the 

movements of the installation enhances users’ sense of attachment, connecting them 

to the space more (Figure 4.35).  

 
Figure 4. 35: Epiphyte Chamber sensing users’ movements 

(http://livingarchitecturesystems.com/installation/epiphyte-chamber/) 

 

Sensuality: Epiphyte Chamber presents various qualities all targeting different 

sensual modalities including vision, hearing, touch and smell. It radiates light when it 

detects human presence around, diffuses moisture and creates an air flow, produces 

essences creating a sensual richness. Different colors of light create a visual 

connection. Therefore, the sensual experience it offers creates an intimate and 

strongly emotional atmosphere which affects the users’ moods. Users also can touch 

the web-like skin of the installation to comprehend its flexible structure and materials 

which forms a tactile experience. The installation’s sensual human-like behaviors 

including breathing in and out by absorbing and diffusing moisture, delicate 

http://livingarchitecturesystems.com/installation/epiphyte-chamber/
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movements and whispering sounds make users feel empathy for the system. To 

create a communication users need to be close and this creates an intimate 

relationship, making users mentally engage to the space. Since users’ movements, 

positions and orientations influence the actions of the installation, kinesthetic and 

proprioceptive senses are highly affected by this spatial experience. 

Movement of Architecture: The structural and spatial flexibility of the installation 

enhances the relationship that users form with the installation. The interactive 

performance it offers responding the movements of the users in real-time increases 

the quality of this relationship. In addition, these movements cannot be predicted by 

the users. The slow and soft movements of the structure create a sense of mystery as 

well.  

Physical Movement Mental Movement Sensuality 

Physical Awareness Human Scale Sensual Richness 

Bodily Rhythm and Speed 

Flexibility of the Body 

Physical Interaction 

Exploration 

Freedom 

Encouraging Movement 

Behavioral Awareness 

Variety of Geometries 

Spatial Variety 

Spatial Dynamism 

Sense of Attachment 

Growth and Change 

 

Atmosphere 

Colors 

Intimacy 

Tactility 

Empathy 

Kinesthetic-Proprioceptive 

Senses 

8 6 7 

Movement of 

Architecture 

  

Sense of Mystery 

Adaptability 

Speed of Movements 

Spatial-Structural 

Flexibility 

Participation 

Communication 

Unpredictability 

Interactivity 

8   

Total Parameters:29   
Table 4. 11: Epiphyte Chamber Engagement Parameters 
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Figure 4. 36: Epiphyte Chamber PMSI Coordinate System Analysis 

Epiphyte Chamber is a good example of how artificial environments can create 

strong relationships with its users in terms of physical movement, mental movement 

and sensuality (Table 4.11, Figure 4.36). By mimicking users’ movements and 

specific activities like breathing, it offers an interesting spatial experience.  

4.2.11. Aegis HypoSurface 
 

Aegis HypoSurface is an interactive project designed at first for the competition of 

Birmingham Hippodrome Theater’s façade in United Kingdom (Kolarevic, 2005). 

Yet, because of some financial issues it was exhibited as a prototype at the Pavillon 

de l’Arsenal, Paris and CeBIT, Hannover in 2001 (Bullivant, 2006). It is developed 

by Mark Goulthorpe and deCOi architects as well as an interdisciplinary team 

(Goulthorpe, 2008). The installation is designed to have a width of 10 meters and 

height of 3 meters (Burry, n.d.). This interactive surface is produced as a “digitally 

controlled, pneumatically driven, deformable rubber membrane covered with metal 

shingles” (Kolarevic, 2005: 209). It is capable of transforming its shape according to 
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the users’ movements and to the light and sound changes in the surrounding 

environment (Goulthorpe, 2008). To achieve a free-flowing appearance with the 

movements of the shingles, the surface is split up to the pieces as small as possible 

(Goulthorpe, Burry & Dunlop, 2001) (Figure 4.37).  By detecting different types of 

actions, it reflects these changes by reinterpreting both by performing fluid 

movements and changing colors (Goulthorpe, 2003).  

 

Figure 4. 37: Aegis HypoSurface’s liquid movements 

(https://mcburry.files.wordpress.com/2012/01/mcb_p_0000051.jpg) 

 

Physical Movement: The Aegis Surface installation has fluid movements and real-

time interactions. Since the movements and the positions of their bodies affect the 

transformation of its surface, users feel the significance of their bodily presence and 

physical awareness. As the installation responses to the users’ behaviors with an 

instant and dynamic way, it changes the bodily speed and rhythm of the users’ 

movements too, making them act more dynamically. The fluid movements of the 

surface require the users to be flexible with their movements to achieve a better 

dialogue. Therefore, in order to test the capabilities, users explore by trying various 

different movements, which transforms the way they move. It encourages users to 

move more and be physically more active.  

https://mcburry.files.wordpress.com/2012/01/mcb_p_0000051.jpg
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Figure 4. 38: Aegis HypoSurface interacting with users (Goulthorpe, 2003:243) 

Mental Movement: The surface that is divided with the same pattern of triangles 

creates a repetitive rhythm and the rhythmic movement of these triangles affects the 

mental movement of the users in a positive way. The variety of functions and spatial 

experiences it offers with its interactive surface increases users’ spatial awareness. 

Being able to transform the surface according to their movements increases the sense 

of attachment and connects users to the space (Figure 4.38). The triangles are 

intentionally designed in small pieces to reflect the movements of the users as 

accurate as possible and be close to the human scale, making users feel they control 

the alterations of the surface.  

Sensuality: Aegis HypoSurface offering different lighting and sound options creates 

sensual richness. Users get a tactile experience by touching the surface and/or 

leaning their bodies into the surface. Therefore, by touching and feeling the 

movements of the system, users create an intimate relationship with the surface, too. 
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Figure 4. 39: Aegis Hyposurface, Fluid movements of the surface (Goulthorpe, Burry& Dunlop, 2001: 

346) 

 

Movement of Architecture: The real-time interaction Aegis HypoSurface offers with 

its fluid performance and changing colors capture users’ attention and invite them to 

form a dialogue (Figure 4.39). Participation to the transformation of the surface’s 

form influences users’ engagement to the space in a positive way. The real-time 

responses create a surprise effect that makes users feel unpredictability and risk. This 

uncertainty also strengthens the users’ relationship with the installation, keeps them 

alert and stimulates the way they perceive space. The movements of the surface 

evoke a sense of mystery (Table 4.12, Figure 4.40).   

Physical Movement Mental Movement Sensuality 

Physical Awareness Repetitive Rhythm Sensual Richness 

Bodily Rhythm and Speed 

Flexibility of the Body 
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Encouraging Movement 
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Human Scale 

Spatial Variety 

Spatial Dynamism 

Sense of Attachment 
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Adaptability 
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Communication 

Unpredictability 

Interactivity 

8   

Total Parameters:27   
Table 4. 12: Aegis HypoSurface Engagement Parameters 
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Figure 4. 40: Aegis HypoSurface PMSI Coordinate System Analysis 

The Aegis HypoSurface is a significant example to show the future possibilities of 

the architectural surfaces and how they can transform into temporary forms 

dynamically which can impact the way users perceive the spaces around them 

(Guolthorpe, 2003).  

4.2.12. MuscleBody 
 

MuscleBody is an experimental example of interactive and kinetic architecture and 

developed by the Hyperbody group in Delft University of Technology in 2005 

(Cohen de Lara, & Hubers, 2012) (Figure 4.41). It is the model of a research project 

developed by a team consisted of students. A former version was initially displayed 

in the Non-Standard Architecture exhibition at the Centre Pompidou, Paris in 2004 

(Ibid). The MuscleBody prototype’s structure is designed using spiraling tubes that 

can fold easily to provide flexibility and a skin made of Lycra, which is an elastic 

fabric, allowing the structure to move by stretching (Ibid). By detecting the 

proximity and the actions of the users using its sensors, the structure transforms in 
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real-time, performing contraction and relaxation by 26 ‘muscles’ connected to its 

system (Ibid). It generates various sounds depending on the movement of the users 

with the speakers embedded in its skin (Ibid). Interacting with the structure more 

affects the physical movements of structure and changes the transparency of its skin 

due to stretching and alters the sound levels produced by the system (Ibid).  

 

Figure 4. 41: MuscleBody project (http://www.interactivearchitecture.org/musclebody-kas-

oosterhuis.html) 

 

Physical Movement: Since The MuscleBody is highly affected by the actions of its 

users, they develop a behavioral awareness. In addition, users create a physical 

connection with the structure, feeling the movements on their bodies. The 

contradiction and flexion of the muscles affects the speed and rhythm of the users’ 

bodily movements. The flexible nature of its structure leads the users to move in a 

more flexible way. Seeing that the structure tries to break the idea of boundaries and 

limits of an interior space directs users to behave more freely (Figure 4.42). 

Exploring through the space testing its capabilities and interaction levels offers new 

possibilities for different bodily movements.  

http://www.interactivearchitecture.org/musclebody-kas-oosterhuis.html
http://www.interactivearchitecture.org/musclebody-kas-oosterhuis.html
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Mental Movement: The MuscleBody creates an inside-outside tension, making users 

aware that they are enclosed in an intense environment. The spatial dynamism the 

structure creates with its muscular movements leads the mental movements of the 

users to become more dynamic. Since the prototype is designed regarding the 

human-scale, users can easily affect the physical movements of the structure using 

their bodies, and as such create a strong sense of attachment. Moreover, the actions 

MuscleBody performs attract users’ attention creating a sense of change and growth 

and with its transforming spaces; it creates spatial variety which increases users’ 

spatial awareness.  

 

Figure 4. 42: People testing the interactions of the MuscleBody 

(http://www.interactivearchitecture.org/musclebody-kas-oosterhuis.html) 

 

Sensuality: The change in the transparency of its skin and the light plays filtering 

from the gaps between the tubes and the skin of the MuscleBody create visual 

connectivity (Ibid). The sounds produced depending on the activities of users create 

sensual richness. It presents an appealing and attractive atmosphere, letting users be a 

part of its spatiality. Touching the sensors, feeling the movement, leaning inwards 

and backwards towards the structure create a tactile experience. Sensing the 

http://www.interactivearchitecture.org/musclebody-kas-oosterhuis.html
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stretching of the skin’s material creates a sense of intimacy. Users’ positions, 

orientations and bodily movements increase the kinesthetic and proprioceptive 

senses.  

Movement of Architecture: The interactive nature of the project forms a strong 

dialogue between the users of space. Being able to see the influences of their actions 

in real-time introduces an effective communication. The undetermined actions of the 

structure results the feeling of unpredictability. The uncertainty and risk of the 

responses increase the connection between the users and space. The flexibility of the 

structure creates a playful atmosphere open for discovery and a sense of mystery. 

Physical Movement Mental Movement Sensuality 

Physical Awareness Human Scale Sensual Richness 
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8   

Total Parameters:27   
Table 4. 13: MuscleBody Engagement Parameters 
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Figure 4. 43: MuscleBody PMSI Coordinate System Analysis 

The MuscleBody project has a powerful vision reflecting the possible scenarios that 

can take place in the future architectural spaces. Even though it is a prototype with a 

small-scale production, it opens up certain discussions about removing or at least 

stretching the boundaries of spaces. The interactions made possible by muscle 

systems show the “continuous play between the architectural body and the human 

body”, both affecting and transforming each other. (Ibid: 413) (Table 4.13, Figure 

4.43). 

4.2.13. Alloplastic Architecture 
 

The Alloplastic Architecture project is developed by Behnaz Farahi Bouzanjani for 

her master thesis studies at the University of Southern California in 2013 

(“Alloplastic Architecture,” 2012). The project is displayed in various exhibitions in 

Beijing, Canada, Shanghai and Carnegie Mellon University and the Kinetic Art 

exhibition awarded the project with the first prize in 2013 (Wagner, 2014).  It is 

designed to transform its physical structure by adapting to the movements of the user 
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and to achieve this; a special tensegrity structure is used (Bouzanjani, Leach, Huang, 

& Fox, 2013). The goal was to achieve a design that can dance by transforming its 

form with a performance artist (Ibid) (Figure 4.44). The tensegrity structure’s 

principle of movements is parallel with the users’ bodies including “not only in their 

components, but also in their force distribution” (Ibid: 131). In order to detect the 

actions of the user, the tensegrity structure is integrated with Kinect which can 

identify gestures and hand, body activities by sensors, camera and microphones 

(Ibid). As such, the structure moves near or far (Ibid).  

 

Figure 4. 44: Alloplastic Architecture dancing with a performance artist 

(http://behnazfarahi.com/alloplastic-architecture/) 

 

Physical Movement: The structure initiates to perform upon detecting the presence of 

the users. This makes the users be aware of their physical presences. Their bodily 

speed and movements affect the structure in a dialogue. In order to understand its 

working principles and capabilities, users test the structure’s abilities through their 

bodily motions. Exploring the structure’s capabilities also enriches the spatial 

experience users have by spending time to comprehend how to interact with it. 

Moreover, it encourages users to join a dialogue and to increase their physical 

http://behnazfarahi.com/alloplastic-architecture/
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activities and movements. It offers enough space for users to act and move freely. All 

the physical movement affected by interacting with the structure form a strong body-

space relationship and make users feel engaged.  

Mental Movement: The spatial dynamism and flexible performances the structure 

offers forces the users to have a dynamic mindset during the interactions. Since, the 

project is designed considering the human scale; users can easily be a part of 

transforming the form of the structure with their presence and movements and a 

powerful sense of attachment emerges. The sense of growth and change the structure 

evokes increases users’ engagement to it.  These parameters affect the mental 

movement of the users positively, enhancing the engagement they form with it.  

Sensuality: Alloplastic Architecture’s structure’s resemblance to the human body 

makes users feel empathy for the structure, which creates a close communication. 

This resemblance and empathy overcome any “alienation” users feel towards 

technology (Ibid: 135). Therefore, even though users do not physically touch the 

structure to activate it, their bodies move very closely to the structure with a 

coherence, which creates an intimate relationship between the space and the users 

(Figure 4.45) enhancing the kinesthetic and proprioceptive senses.  

 

Figure 4. 45: An intimate dialogue formed between the dancer and the structure (Bouzanjani, Leach, 

Huang, & Fox, 2013: 129) 

 

Movement of Architecture: The interactivity Alloplastic Architecture offers in real-

time forms a reciprocal transformation that affects both sides. Being able to 

transform the form of the structure and having a say in the design forms a strong 
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relationship. The dynamic and flexible nature of the structure creates a sense of 

unpredictability and risk that attracts users’ attention.  

Physical Movement Mental Movement Sensuality 

Physical Awareness Human Scale Intimacy 

Bodily Rhythm and Speed 
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8   

Total Parameters:24   
Table 4. 14: Alloplastic Architecture Engagement Parameters 

 

Figure 4. 46: Alloplastic Architecture PMSI Coordinate System Analysis 

 

Alloplastic Architecture project breaks down the understanding of architecture being 

solid and static by offering a structure very similar to the human body and other 
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organisms seen in nature, which are highly adaptable to their surroundings. Even 

though it is a small-scaled research project, it displays a small glimpse of the future 

of architecture by creating a strong relationship with the users physically and 

mentally and shows how both parties can have an impact on each other (Table 4.14, 

Figure 4.46).  

4.2.14. Sarotis 
 

Sarotis is a research project conducted by the Interactive Architecture Lab at UCL, 

Bartlett School of Architecture in 2016, directed by Maria Paneta and Ava 

Aghakouchak (Paneta, Aghakouchak, 2016). Sarotis is “a tool for constructing 

invisible spaces” (Aghakouchak, 2016). The project’s intention is to conduct several 

experiments revolving around the human body, connecting the physical world and 

people’s inner perception; offering “a wearable prosthetic attachment” (Ibid). Users 

wear these attachments to their legs and necks, which are produced of materials 

based of silicon that can be activated by inflating its air channels (Ibid).  

Physical Movement: Sarotis tries to expand the capabilities of a human body 

affecting the movements of the users and the way they perceive the space using their 

bodies, not their sights (Figure 4.47). Users understand the effects of their actions 

becoming more aware of their movements. Their bodily rhythm and speed pair up 

with the directive movements of Sarotis. As the users move around the space with 

blindfolds, they become much more aware of their physical limits and capabilities. 

They can move freely around the space and act the way they would like to prefer. 

Sarotis encourages users to increase their bodily movements in order to keep up with 

the directions of the extensions.  
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Exploring a virtual environment with bodily extensions influence users to move 

around more and perform various different bodily actions. 

 

Figure 4. 47: Participants exploring the virtual space blindfolded 

(http://www.interactivearchitecture.org/sarotis-the-new-sense.html) 

 

Mental Movement: By modifying the senses and deactivating the sense of sight, 

Sarotis introduces a new level of mental movement with various parameters affecting 

the relationship between users and the space in a positive way. The spatial dynamism 

reflected by the wearable bodily extensions push users’ minds to act dynamically 

through the spatial experience. Walking around space with eyes closed challenges 

users mentally, forcing them to break their mental boundaries. Finally, building the 

invisible space in their minds creates a strong sense of imagination which connects 

them mentally to the space, expanding their processes of thinking and experiencing.  

Sensuality: The inflation Sarotis performs in order to guide the users’ movements 

creates a powerful tactile experience since it is attached to users’ bodies. It forms an 

intimate relationship acting as a part of users’ bodies and a sense of touch instead of 

an artificial extension. Therefore, since users move in blindfolds to experience the 

virtual environment created, they have a strong sense of the gravity. They act more 

carefully to keep up with Sarotis with their eyes closed. This spatial experience also 

heightens the kinesthetic and proprioceptive senses of the users, underlining the 

importance of their bodily positions, orientations and movements. All these 

parameters of sensuality create a strong engagement between users and the space. 

http://www.interactivearchitecture.org/sarotis-the-new-sense.html
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Figure 4. 48: Sarotis, bodily extensions (http://www.interactivearchitecture.org/lab-projects/sarotis) 

Movement of Architecture: Even though there is not a real, physical space Sarotis 

provides, the movements of the wearable attachments influencing the users can be 

classified under the category of movement of architecture. These attachments interact 

with the users and produce real-time behaviors, which create a strong relationship 

with the users (Figure 4.48). This guidance also forms a powerful dialogue. Since the 

project uses the human body as the main component of the spatial experience, users’ 

participation to the design process has great impact in building this experience. Due 

to the unfamiliarity of the experience process compared to users’ daily experiences, 

the parameter of unpredictability and risk increases the connection of users to the 

space by elevating their attention. By modifying users’ bodies, perception and senses 

Sarotis offers an enriched spatial experience (Table 4.15).  
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6   

Total Parameters:22   
Table 4. 15: Sarotis Engagement Parameters 

 

Figure 4. 49: Sarotis PMSI Coordinate System Analysis 

Sarotis is a research project that tests the future of novel technologies -such as 

prosthetic attachments- and their impacts on the body-space relationship using 

“virtual reality, projection mapping, soft robotics and live 3d scanning” (Paneta, 

2016). It shows how the spatial experience can be improved and enhanced with the 

help of these technologies, creating a new kind of awareness. Sarotis is a significant 



143 
 

example presenting how future virtual environments can be experienced and how 

they are going to affect the way users perceive spaces (Figure 4.49).  

4.2.15. topoTransegrity 
 

topoTransegrity is a research project, developed by Robert Neumayr and 5subzero 

(Neumayr, 2006). It is a proposal for the London Barbican Arts Center, designed as 

an extension structure to improve the building’s accessibility and circulation offering 

new programs (Ibid). It is a transformable public space capable of interacting with its 

users and surrounding environment (Ibid) (Figure 4.50). According to the changes it 

detects, topoTransegrity produces different patterns and modifies its structure with 

the support of the piston-driven kinetics (Ibid). These alterations of the structure 

could be both in small and big scales, producing nonpermanent enclosed areas (Ibid).  

 

Figure 4. 50: topoTransegrity (http://www.interactivearchitecture.org/topotransegrity-non-linear-

responsive-environments-robert-neumayr.html)  

 

The structure is directed by three modes, “program mode”, “crowd mode” and 

“memory mode”, all different from each other, yet affecting one another in the 

transformation process (Ibid: 433).  The program mode operates the physical, kinetic 

transformations of the structure by the data it gathers from its surroundings; it forms 

small-scaled nonpermanent spaces for various different activities and adjusts the 

floor tiles’ transparency according to the changing activities (Ibid) (Figure 4.51). The 

http://www.interactivearchitecture.org/topotransegrity-non-linear-responsive-environments-robert-neumayr.html
http://www.interactivearchitecture.org/topotransegrity-non-linear-responsive-environments-robert-neumayr.html


144 
 

crowd mode shapes the structure’s form according to the movements, positions and 

number of the users in order to create suitable spaces in terms of size and position 

(Ibid). The memory mode determines the most-visited routes, most-preferred 

circulation points and spatial arrangements by saving the accumulated preferences of 

the users (Ibid).  

 
Figure 4. 51: Changing transparency of the floor tiles (Neumayr, 2006: 434). 

Physical Movement: The topoTransegrity project influences meets parameters under 

the category of physical movement. Users become physically more aware of their 

bodies because their presences influence the form of the building. They physically 

interact with the structure by stepping on the interactive floor tiles that tracks users’ 

weights. The changes performed by the structure affect users’ bodily rhythm and 

speed. Being able to transform the structure increases users’ behavioral awareness. 

The dynamic movements and flexible actions of the building encourage users to 

move more dynamically and flexibly. The interaction creates a strong bond between 

the users and the space. Since the surface of the topoTransegrity does not have fixed 

descriptions of walls, ceilings or floors, users move freely around them. It 

encourages users to increase their bodily movements in order to achieve results they 

prefer spatially.  

Mental Movement: The triangular surface of topoTransegrity creates a repetitive 

rhythm. The variations of these components and spatial variations with changing 

functions affect users’ mentally, creating a strong connection. The ability of dividing 

the triangular surfaces to smaller pieces allows users to perform interventions at the 
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human scale. Moreover, being able to perform these changes creates a strong sense 

of attachment. topoTransegrity’s capability of growth and change also has a strong 

impact on users’ mental engagement. The spatial dynamism of the space helps to 

create a strong mental connection. Users can imagine various different scenarios of 

spatial experiences that can be actualized by the structure.  

Sensuality: Since the users’ presence and pressure on the floor tiles influence the 

buildings’ structure, users become aware of gravity. The kinesthetic and 

proprioceptive senses of users are highly affected as well. Besides the larger 

transformations, small scaled spaces topoTransegrity offers create a sense of 

intimacy. Therefore, the changing transparency of the tiles due to the environment’s 

alterations creates especially a visual connection, increasing sensual richness (Figure 

4.52).  

 

Figure 4. 52: Interactive transformations performed by topoTransegrity (Neumayr, 2006: 430). 

Movement of Architecture: The interactive relationship topoTransegrity creates with 

real time responses connects users to the space. These interactions lead to 

unpredictable behaviors and this uncertainty and risk make users more present and 

attentive. Users become active participants, affecting the form and function of the 

building. The memory mode of the system allows users to personalize their journeys 

through the structure, feeling a strong identity. The spatial and structural flexibility 

increase the engagement between the users and the building. The speed of 

movements draw users’ attention to the spatial transformations and also experiencing 

these movements of structure evokes a sense of mystery as well. 
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Table 4. 16: topoTransegrity Engagement Parameters 

 

Figure 4. 53: topoTransegrity PMSI Coordinate System Analysis 

topoTransegrity is significant since it presents a public space which interacts with its 

users, influencing users’ physical, mental and sensual engagements supported by 

movements and interactivity (Table 4.16, Figure 4.53). Being able to filter the 
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preferences of the users and offering popular circulations according to these inputs, 

topoTransegrity makes users want to explore more.  

4.2.16. Digital Pavilion 
 

Digital Pavilion Korea project is a design proposal for the government of South 

Korea which aims to present the future plans of the country in the fields of 

technology, new media, electronics and more by constructing buildings suitable for 

this purpose (Garcia, 2007). The Pavilion is proposed in 2006 by ONL and 

Hyperbody Research Group to be located “in the Digital Media City in the Sangam-

dong district of Seoul” (Ibid: 49). The design aims at creating “an ambitious and 

groundbreaking initiative to mix real-life, augmented reality and online experience in 

unprecedented ways in a state-of-the-art architectural design” (Friedrich& Kievid, 

2012: 469) (Figure 4.54).  

  

Figure 4. 54: Digital Pavilion (http://www.onl.eu/projects/digital-pavilion) 

“Three-dimensional Voronoi cells” are used to design the interior layout of the 

building (Oosterhuis, 2011: 128). The structure is directed and operated kinetically 

like ONL’s previous Muscle researches (Taylor, 2018). The pavilion has three levels 

and they all made up of Voronoi cell structures (Friedrich, & Kievid, 2012) (Figure 

4.55). Level zero is the entry level where the upcoming spatial experience is 

introduced and users are registered (Ibid). A tagging system is created and every user 

is tagged in the entrance of the pavilion to be able to be identified by other users 

(Oosterhuis, 2011).  
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Level one is the exhibition space that can be reconfigured and reproduced according 

to the requirements of the exhibitors, rapidly generating various solutions (Friedrich, 

& Kievid, 2012). Users are given interactive hand-operated gadgets that inform about 

the products, guide them throughout the exhibition due to their preferences, and map 

their position and movements (Ibid). The exhibition also comprehends the individual 

preferences of the users by tracking their behaviors and how much time they spend 

looking to certain objects, and offers more suitable options for users’ interests 

(Oosterhuis, 2011). Moreover, the structure can transform, to create transition spaces 

according to the movements and profiles of the users with the help of sensors (Ibid).  

In level two, the users can be a part of a dynamic game both affecting the structure of 

the Voronoi cells physically and digitally (Friedrich, & Kievid, 2012). A playful 

interaction between the space and the users is presented with the connection of real 

and virtual where users try to get away from the Voronoi structure surrounding them 

(Oosterhuis, 2011). The Voronoi cells are kinetically operated by users and the 

transformation is made possible by the beams’ actuators which split the system to 

small and flexible pieces (Garcia, 2007). The beams’ lengths could change by the use 

of these actuators, directed by the users’ handhelds (Ibid).  

   

Figure 4. 55: Three levels of Digital Pavilion (http://www.onl.eu/projects/digital-pavilion) 

Physical Movement: While browsing the exhibition the users’ movements affect the 

spatial experience and increase their behavioral awareness. The interactive play in 

the second level transforms with the dialogue of the users influencing their bodily 

rhythm and speed. The users’ physical presences and the time they spend viewing 

exhibited pieces influence the rest of their routes. The different possibilities the space 
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offers encourage users to move around. These possibilities also make users explore 

the capabilities of the space with their bodily movements. The dynamic environment 

and the flexibility of the structure lead users’ bodily movements to be flexible and 

dynamic, too. The idea of limits and boundaries are weakened by the structures 

deformation according to users’ preferences, such as opening transitional spaces. 

Mental Movement: The mental movement of the users is influenced by the Digital 

Pavilion’s significant space and structure. The interior space is intentionally 

separated from the outside and the static walls of the building creating a strong 

inside-outside tension. The spatial dynamism encourages users’ minds to move 

around the space and test the space’s potentials. It activates the imaginative side of 

the users, increasing their connection to the space mentally. Being able to alter the 

space according to their needs and requirements creates a powerful sense of 

attachment. The Voronoi structure that transforms according to the users movements 

creates variety in terms of geometry and spaces. This raises the spatial awareness of 

the users. The sense of growth and change also attracts users’ attention and 

strengthens their mental connection. The game play presents challenges the users 

mentally.  

Sensuality: Striking, bright colors are used in the structure which attracts users’ 

attention. Various visuals are screened in some of the surfaces of the Voronoi 

structure and the static walls of the building are darkened, underlining mostly the 

sense of sight (Friedrich, & Kievid, 2012). Therefore, with different lights and 

sounds, the pavilion offers a sensual richness. Creating a spatial and bodily 

attachment, it creates an appealing atmosphere. In addition, the movements and 

positions of the users’ bodies evoke kinesthetic and proprioceptive senses.  
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Figure 4. 56: Handheld device and augmented reality (Oosterhuis& Lénárd, 2008: 80) 

 

Movement of Architecture: Digital Pavilion presents a significant spatial experience 

with its transforming Voronoi structure and creates a strong connection between the 

users and the exhibition space. It interacts with the users in real-time. Users can 

easily form a dialogue with the structure. They can participate in the transformation 

of the structure and the exhibition contents. Digital Pavilion offers a personal 

experience for every user. This personalization highly impacts the engagement level 

of the users to the space. As such, unpredictability positively affects users’ 

connection to the space by keeping them alert. The flexibility of the space enhances 

users’ spatial experience. The sense of mystery emerges with the movement of the 

Voronoi cells. Using an interactive handheld device to add a new dimension to the 

spatial experience attracts users’ attention and it acts as a bodily extension 

throughout the visit (Figure 4.56). Therefore, the augmented reality created by both 

presenting a digital and physical space expands users’ perception of space, enriching 

their spatial experience. The pavilion also offers the users the opportunity to design 

their own Voronoi cells, first in the digital medium, then in the physical world, 

increasing the spatial attachment and engagement.  
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Physical Movement Mental Movement Sensuality 

Physical Awareness Variety of Geometries Sensual Richness 

Bodily Rhythm and Speed 

Flexibility of the Body 

Exploration 

Freedom 

Encouraging Movement 

Behavioral Awareness 

Spatial Variety  

Inside-Outside Tension 

Spatial Dynamism  

Sense of Attachment 

Growth and Change 

Imagination  

Games and Challenges 

Atmosphere 

Colors 

Kinesthetic-Proprioceptive 

Senses 

 

7 8 4 

Movement of 

Architecture 

  

Sense of Mystery 

Adaptability 

Speed of Movements 

Spatial-Structural 

Flexibility 

Participation 

Personalization 

Communication 

Unpredictability 

Interactivity 

Bodily Extensions  

Digital to Physical 

Augmented Reality 

 

12   

Total Parameters:31   
Table 4. 17: Digital Pavilion Engagement Parameters 

 

Figure 4. 57: Digital Pavilion PMSI Coordinate System Analysis 

The Digital Pavilion continuously transforms itself and offers scenarios reproducing 

its form and content over and over again according to the users’ movements in the 

physical and digital the environments (Friedrich, & Kievid, 2012). Even though the 

proposal was not actually built, it has potentials that can be used to enrich the body-
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space relationship (Table 4.17, Figure 4.57). Its inherent capacity of interaction and 

transformation due to users’ demands could easily influence users physically, 

mentally and sensually, creating a strong dialogue with them. In addition, it tests the 

abilities of interactive devices and proposes an augmented reality experience 

exploring the combination of the physical and the digital.  

4.2.17. E-motive House 
 

E-motive House is a proposal by Kas Oosterhuis and his studio ONL developed in 

2002 to find new answers for the domestic spaces (Oosterhuis, 2003). He describes 

the concept of the E-motive House project stating that:  

What mood is your house in today? Isn’t it feeling well? Why is your house 

behaving so strange lately? Perhaps it needs to see a doctor? Did you care enough 

for your house? Is your house boring you? Are you neglecting your house? 

Should your house suggest that you might be boring in the perception of your 

house? These would be the sort of social conversation topics between the 

inhabitants of e-motive houses (Ibid: 54). 

 

According to users’ requirements, the muscular structure of the house transforms 

itself in means of form and function (Ibid). With the use of sensors and actuators, it 

can detect the changes in the surrounding environment and act accordingly to reflect 

its behaviors to the flexible structure (Yiannoudes, 2016). The house is designed to 

be a “modular shell, where walls, floor and ceiling can transform according to 

changing functional requirements; part of the floor can lift to become a working 

bench, a seating room or a dinner table” (Ibid: 93) (Figure 4.58). The house’s 

structure and the furniture all can be programmed to respond to the changes apart 

from the kitchen and bathroom (Gorczyca, 2005).   
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Figure 4. 58: E-motive House, modular shell (http://www.onl.eu/projects/e-motive-house) 

 

Besides the transformations the house performs according to users’ requirements and 

changes in surrounding environment, it is also programmed to act in various 

emotional modes including “entertainment mode, relax mode, educational mode, 

commercial mode, sports mode” (Oosterhuis, 2003: 54-55). The house is capable of 

making its own decisions and has a certain level of freedom, besides these 

predetermined modes (Ibid). Being able to interact with its users’ in real time and 

learning from these interactions by various emotional modes, it builds its own 

individual character (Yiannoudes, 2016). The house’s character and behaviors might 

not suit the users or even irritate them. This offers a new kind of communication and 

emotional relationship between users and interactive environments (Oosterhuis, 

2003).  

Physical Movement: The presence and the physicality of users alter the house’s 

structure and functions, making users become physically aware of their bodies. Their 

movements have a great impact altering the form of the interior and exterior, 

increasing their behavioral awareness.  The movement of the interior space 

influences the bodily rhythm and speed of the users. The dynamism and flexibility 

http://www.onl.eu/projects/e-motive-house
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offered by the structure influence users to move dynamically and more flexibly. In 

addition, exploring the capabilities of the structure and its various spatial experiences 

with the movements of their bodies, make users physically more active. The house 

presents a free space without certain functions or forms, which influences the users 

to be free with their movements and behaviors. It encourages the users to become 

more active to participate in the dialogue.  

Mental Movement: The house creates an inside-outside tension. Designed as a hard 

shell structure, it separates users from the outside with its appealing spatiality. A 

repetitive rhythm is created by the repeated linear components of the structure, 

activating users’ mental movements. Being able to affect the structure’s interior, 

exterior and furniture all in different scales, underlines the importance of human 

scale. The house offers different modes of behavior including working, sleeping and 

eating, which help them organize their daily routines (Figure 4.59). It strengthens the 

parameter of time, scheduling users’ behaviors inside the house. These connections 

of time and space heighten the sense of attachment. The repetitive design of the 

components without any certain definitions of walls, floors and ceilings activate 

users’ imagination, letting them visualize different scenarios. Moreover, various 

spatial experiences E-motive House offers with its transforming form and functions 

increase the spatial awareness of the users. Its capacity to change according to 

changing conditions and its ability to grow by learning from users’ behaviors 

influence users’ mental connection to the space. Therefore, with its autonomous 

character, it challenges users and plays games with them -which contribute to the 

engagement between the users and the space.  
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Figure 4. 59: E-motive House interiors (http://www.onl.eu/projects/e-motive-house) 

Sensuality: The E-motive House introduces an appealing atmosphere, attracting users 

to be a part of its transformation. The different emotional states of the house create a 

feeling of empathy on the users, forming a strong connection with the space. The 

scale of the building creates an intimate relationship. The kinesthetic and 

proprioceptive senses gain significance as the building alters its form.  

Movement of Architecture: The E-motive House carries a big potential increasing the 

engagement of users and the space in terms of movement. It interacts with the users 

in real time. Users become active participants in the communication and have a say 

on the transformation of space. They can alter the structure and content of the house, 

personalizing it according to their requirements and demands. The structural and 

spatial flexibility of the house enhance users’ spatial experience. The pleasant speed 

of its movements attracts users and the way it moves increases the sense of mystery 

drawing users’ attention to the space. The unpredictability and risk keep users alert. 

In addition, the autonomy and free actions of the structure make users see the 

structure as a living entity, which strengthens the relation between them.  
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Physical Movement Mental Movement Sensuality 

Physical Awareness Repetitive Rhythm Atmosphere 

Bodily Rhythm and Speed 

Flexibility of the Body 

Exploration 

Freedom 

Encouraging Movement 

Behavioral Awareness 

 

 

Human Scale 

Spatial Variety 

Time 

Inside-Outside Tension 

Spatial Dynamism 

Sense of Attachment 

Growth and Change 

Imagination 

Games and Challenges 

Intimacy 

Empathy 

Kinesthetic-Proprioceptive 

Senses 

 

7 10 4 

Movement of 

Architecture 

  

Sense of Mystery 

Adaptability 

Speed of Movements 

Spatial-Structural 

Flexibility 

Participation 

Personalization 

Communication 

Unpredictability 

Interactivity 

Independence 

10   

Total Parameters:31   
Table 4. 18: E-Motive House Engagement Parameters 

 

Figure 4. 60: E-motive House PMSI Coordinate System Analysis 

The E-motive House presents new possibilities for the domestic lifestyles offering an 

intimate relationship between the space and its users. It proposes a scenario where 
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both parties, the house and the users, understand and respect each other (Table 4.18, 

Figure 4.60). 

4.2.18. Tate in Space  
 

Tate in Space project is a design proposal for the competition to present innovative 

ideas for Tate’s art gallery that will be located in space. It is developed by ETALAB 

led by Opher Elia-Shaul and Danielle Tinero (Elia-Shaul, & Tinero, 2006) (Figure 

4.61).  

ETALAB has built a certain envision for the gallery offering a spatial experience in 

virtual and real (“Etalab’s response to the Tate in Space Brief,” n.d.). It is designed to 

be a cultural extension of the International Space Station by being attached to it; it 

could also independently move around and “travel to the moon or follow its own 

path through the solar system” (Ibid). The dimensions of the gallery are designed to 

be 4.5 meters to 9 meters (Ibid). It breaks down all the conventional art galleries 

people are used to and proposes a design suitable for the outer space that can adapt 

according to the surrounding environment and artists’ variable requirements (Ibid).  

 

Figure 4. 61: Tate in Space (http://www2.tate.org.uk/space/images/etalabx01L.jpg) 

The gallery reconfigures the relationship between users and gravity, offering 

different levels of artificial gravity throughout the space which make it possible to 
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walk or flow around the space according to the chosen gravity levels (Ibid). This 

proposal of artificial gravity breaks down the traditional idea of walls, floors and 

ceilings creating a unified surface without certain definitions (Ibid). There would be 

no staircases in the gallery since users perform free- flowing movements in three 

dimensions (Ibid). The gallery performs the transformations, through sensors and 

pneumatic actuators that can detect and respond to electronic signals, sound, light 

and movement (Elia-Shaul, & Tinero, 2006). Therefore, the structure’s color and 

level of transparency can also be changed (Ibid).  

Besides interacting with the gallery in the real world, the project also allows digital 

interaction with an interactive interface to transform the gallery’s form, content, 

gravity levels and transparency (“Etalab’s response to the Tate in Space Brief,” n.d.). 

These transformations artists and users make in the digital environment are to be 

transferred to the real, physical space, “be they fixed or changing, random or 

prescribed” (Ibid).    

Physical Movement: The changing gravity levels of the Tate in Space presents a new 

way of moving for the users,  making them physically aware of their bodies more 

and giving them a chance to test their physical capabilities and limits (Figure 4.62). 

They instantly interact with the building physically, with the change of gravity. As 

their movements transform the building in means of form, they become more aware 

of their behaviors. In addition, it affects their bodily rhythm and speed with its own 

movements and changes in gravity. It allows for performing various kind of 

movements from flowing in different dimensions to walking. These increase the 

quality of the spatial experience, allowing for flexible bodily movements. The 

dynamic and flexible nature of the space also influences users’ movements to be 

more dynamic and flexible. They can try out the capabilities of the space and 
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structure by exploring its potentials. Since the design of the gallery allows users to 

move freely without defining certain boundaries and functions, they have a chance to 

experience the building acting freely.  

Mental Movement: The building forms a dynamic inside-outside tension, 

surrounding users with its playful atmosphere and, separating them from the outer 

universe, but still letting them see outside with its openings for the views (Elia-Shaul, 

& Tinero, 2006). The flexible structure of the building and space invites users to 

imagine various potential scenarios. Perceiving the transformations of space and its 

spatial dynamism also affects their minds to work in a more dynamic way. The 

variety of spatiality and experiences offers spatial awareness. The possibility of 

redesigning the form of the space with an interactive application heightens users’ 

mental connection. The opportunity of transforming the space creates a powerful 

sense of attachment. Presenting an unfamiliar spatial experience with its futuristic 

spatiality, contents and gravity levels challenge users mentally, creating a strong 

connection. The possibility of growing and changing increases users’ engagement.  

 

Figure 4. 62: Tate in Space, changing gravity levels 

(http://www2.tate.org.uk/space/images/etalabi03L.jpg) 

Sensuality: The changing gravity of the space affects users’ bodily sensations. The 

kinesthetic and proprioceptive senses of the users are continuously challenged by the 

changing levels of gravity. The changing colors create an appealing environment to 

http://www2.tate.org.uk/space/images/etalabi03L.jpg
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visit. The play of lights according to the changes in the transparency and 

translucency of the building’s skin form a powerful sensual experience. Overall, Tate 

in Space presents an alluring atmosphere, attracting users sensually, persuading them 

to be involved to its spatial experiences.  

Movement of Architecture: The combination of physical and digital experiences 

offered by Tate in Space and its interactivity form the basis for a strong body-space 

relationship. The spatial and structural flexibility of the space and structure increases 

users’ relationship. The speed of the movements draws users’ attention and the 

space’s capability to transform creates a sense of mystery. The interactions between 

the space and the users in real time form a powerful bond. The users can get engaged 

in a dialogue with the space forming an effective communication. They can play an 

active role in the transformation of the space and the quality of the spatial 

experience. Due to their requirements and demands, they can personalize the form, 

content and gravity levels of the structure. This way they can identify themselves 

with the space more. Since the responses of Tate in Space depend on other 

parameters than users’ movements, it creates unpredictability and risk and it is hard 

to foresee the actions of the building. However, this improves the engagement 

between users and the space, keeping them alert and always ready to interact. 

Another significant point is the ability to see the transformations made in the digital 

and in the physical spaces. Users can feel as a part of the design process and this 

could create a strong connection between them and the space.  
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Physical Movement Mental Movement Sensuality 

Physical Awareness Variety of Geometries Sensual Richness 

Bodily Rhythm and Speed  

Flexibility of the Body 

Physical Interaction 

Physical Capabilities 

Exploration 

Freedom 

Encouraging Movement 

Behavioral Awareness 

Spatial Variety 

Inside-Outside Tension 

Spatial Dynamism 

Sense of Attachment 

Growth and Change 

Imagination 

Games and Challenges 

 

Atmosphere 

Colors 

Gravity 

Kinesthetic-Proprioceptive 

Senses 

 

 

 

9 8 5 

Movement of 

Architecture 

  

Sense of Mystery 

Adaptability 

Speed of Movements 

Spatial-Structural 

Flexibility 

Participation 

Personalization 

Communication 

Unpredictability 

Interactivity 

Digital to Physical 

10   

Total Parameters: 32   
Table 4. 19: Tate in Space Engagement Parameters 

 

Figure 4. 63: Tate in Space PMSI Coordinate System 

Tate in Space is a significant project searching for a new typology for art galleries in 

the space context. It creates a new vision for the upcoming needs of the future by 

offering both physical and digital ways to transform and modify spaces. By testing 
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users’ capabilities physically, mentally and sensually; it creates an enriching spatial 

experience offering infinite possibilities (Table 4.19, Figure 4.63).  

4.3. Discussions 
 

After analyzing 18 examples and the way they influence users in means of physical, 

mental and sensual engagement; the following arguments emerged: 

First of all, the number of the parameters met, under the category of physical 

movement increase as the space’s capacity of movability and interactivity rise. For 

example, the Robie House meets only two parameters of the p-axis, whereas Tate in 

Space project meets all nine parameters. The p-axis values of Robie House are 2, 

while for Tate in Space this value is 9 (Table 4.20).  

Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

Robie House     

 -Physical 

Awareness 

-Bodily 

Rhythm and 

Speed 

 

-Repetitive Rhythm 

-Human Scale 

-Variety of 

Geometries 

-Time 

-Inside-Outside 

Tension 

-Sense of Attachment 

-Sensual Richness 

-Atmosphere 

-Colors 

- Sense of 

Material 

-Intimacy 

-Tactility 

 

 

 

 

              

 2 6 6 0 

Total Parameters: 14     

Tate in Space     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Physical 

Capabilities 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Variety of 

Geometries 

-Spatial Variety 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of 

Attachment 

-Growth and Change 

-Imagination 

-Games and 

Challenges 

 

 

 

-Sensual Richness 

-Atmosphere 

-Colors 

-Gravity 

-Kinesthetic-

Proprioceptive 

Senses 

 

 

 

-Sense of Mystery 

-Adaptability 

-Speed of 

Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

-Digital to Physical 

 

 

 

 

 9 8 5 10 

Total Parameters: 32     

Table 4. 20: Comparison of Robie House and Tate in Space  
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As the examples’ capability of movement and therefore interactivity increases, the 

physical, mental and sensual engagement values also increase. In other words, the 

higher the i-value, higher is the p, m and s values. Because of the technological 

content; it may be expected that with the rise of the interactivity, people may become 

alienated from their surrounding spaces. However, opposing to that opinion, movable 

and interactive examples show higher levels of engagement in means of affecting all 

four engagement categories.  

This enhancement of engagement can clearly be seen by looking at the selected 

architectural examples that display a gradual increase from static to highly interactive 

(Figure 4.64). As a further step, the areas created by the lines that are connected 

according to engagement parameters are shown from another angle to reflect the 

trace of the prism-like 3d area and the distinct qualities for each example (Figure 

4.65). Moreover, to have an extensive visualization and better understanding of the 

engagement parameters and their relationship to each other, a mapping technique 

called hierarchical edge bundling is used (Figure 4.66 to 4.83). All the mappings of 

selected 18 examples are located in one figure to create an integrated perspective of 

the analyses conducted in this thesis (Figure 4.84). 
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Figure 4. 64: 18 Examples’ Coordinate System Analyses 
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Figure 4. 65: Prism-like Areas of 18 Selected Examples 



166 
 

 
Figure 4. 66: Hierarchical Edge Bundling of Robie House  

 

 
Figure 4. 67: Hierarchical Edge Bundling of Parc de la Villette 
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Figure 4. 68: Hierarchical Edge Bundling of Therme Vals 

 
Figure 4. 69: Hierarchical Edge Bundling of House NA 
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Figure 4. 70: Hierarchical Edge Bundling of Schröder House 

 
Figure 4. 71: Hierarchical Edge Bundling of M House 
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Figure 4. 72: Hierarchical Edge Bundling of Phalanstery Module 

 

 
Figure 4. 73: Hierarchical Edge Bundling of Plinthos Pavilion 
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Figure 4. 74: Hierarchical Edge Bundling of ADA- The Intelligent Room 

 
Figure 4. 75: Hierarchical Edge Bundling of Epiphyte Chamber 
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Figure 4. 76: Hierarchical Edge Bundling of Aegis HypoSurface 

 
Figure 4. 77: Hierarchical Edge Bundling of MuscleBody 
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Figure 4. 78: Hierarchical Edge Bundling of Alloplastic Architecture 

 
Figure 4. 79: Hierarchical Edge Bundling of Sarotis 
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Figure 4. 80: Hierarchical Edge Bundling of topoTransegrity 

 
Figure 4. 81: Hierarchical Edge Bundling of Digital Pavilion 
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Figure 4. 82: Hierarchical Edge Bundling of E-motive House 

 
Figure 4. 83: Hierarchical Edge Bundling of Tate in Space 
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Figure 4. 84: 18 Examples and Their Engagement Parameters Analyzed Together 

The four concept projects, topoTransegrity, Digital Pavilion, E-motive House and 

Tate in Space, have similar results compared to other interactive examples. 

Moreover, topoTransegrity, Digital Pavilion, E-motive House and Tate in Space 

projects have higher overall scores compared to the other examples. This could be 

the result of freer designs, unbound by construction issues.  These concept projects 

show more flexibility and interactivity which affect more engagement parameters.   

Examples having some sort of capacity of movement, like moving the walls, opening 

up of the frames, etc. (such as the Schröder House, M House and Phalanstery 

Module) meet less parameters compared to the interactive ones (such as the ADA- 
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The Intelligent Room, Plinthos Pavilion and Epiphyte Chamber) (Table 4.21). 

Interactive examples meet more engagement parameters under the category of 

movement of architecture. Most of the interactive examples meet more physical, 

mental and sensual parameters compared to the examples which are only capable of 

moving in some manner. 

Examples  Physical 

Movement 

Mental 

Movement 

Sensuality Movement of 

Architecture 

M House     

 -Flexibility of 
the Body 
-Physical 
Interaction 
-Exploration 
-Freedom 
-Encouraging 
Movement 
-Behavioral 
Awareness 

-Repetitive 
Rhythm 
-Human Scale 
-Spatial Variety 
-Time 
-Inside-Outside 
Tension 
-Spatial 
Dynamism 
-Sense of 
Attachment 
-Growth and 
Change 
-Imagination 

-Sensual 
Richness 
-Atmosphere 
-Intimacy 
-Tactility 

-Adaptability 
-Spatial-
Structural 
Flexibility 
-Participation 
-Personalization 

 6 9 4 4 

Total Parameters: 23     

ADA - The Intelligent 
Room 

    

 -Physical 
Awareness 
-Bodily 
Rhythm and 
Speed 
-Flexibility of 
the Body 
-Physical 
Interaction 
-Exploration 
-Freedom 
-Encouraging 
Movement 
-Behavioral 
Awareness 

-Repetitive 
Rhythm 
-Spatial Variety 
-Inside-Outside 
Tension 
-Spatial 
Dynamism 
-Sense of 
Attachment 
-Growth and 
Change 
-Games and 
Challenges 

-Sensual 
Richness 
-Atmosphere 
-Colors 
-Gravity 
-Empathy 
-Kinesthetic-
Proprioceptive 
Senses 

-Sense of 
Mystery 
-Participation 
-Personalization 
-Communication 
-Unpredictability 
-Interactivity 
-Independence 

 8 7 6 7 

Total Parameters: 28     

Table 4. 21: Comparison of M House and ADA- The Intelligent Room 

 

The analyses show that, even while designing static spaces, architects can increase 

their designs’ engagement capacities by directing their attentions to a certain 
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category. For example, Therme Vals Spa Center has a strong sensual attachment with 

its users, influencing seven parameters under the category of sensuality (Table 4.22). 

Examples  Physical 

Movement 

Mental 

Movement 

Sensuality Movement of 

Architecture 

Therme Vals     

 -Physical 
Awareness 
-Bodily 
Rhythm and 
Speed 
-Physical 
Interaction 
-Exploration 

-Human Scale 
-Variety of 
Geometries 
-Spatial Variety 
-Time  
-Inside-Outside 
Tension 
-Sense of 
Attachment 

-Sensual 
Richness 
-Atmosphere 
-Colors 
-Gravity 
-Sense of 
Material 
-Intimacy 
-Tactility 

 
 
 
 
 

 4 6 7 0 

Total Parameters: 17     

Table 4. 22: Analysis of Therme Vals  

The example of Sarotis, which introduces a spatial experience without a real, 

physical space, achieves to meet all the total of 22 parameters (Table 4.23). This 

score is higher than those of the Robie House, Parc de la Villette, Therme Vals and 

House NA, which are the static examples. From that perspective, it can be said that 

the future of the virtual environments are very promising in means of increasing the 

users’ engagement levels.  

Examples  Physical 

Movement 

Mental 

Movement 

Sensuality Movement of 

Architecture 

Sarotis     

 -Physical 
Awareness 
-Bodily 
Rhythm and 
Speed 
-Flexibility of 
the Body 
-Physical 
Capabilities 
-Exploration 
-Freedom 
-Encouraging 
Movement 
-Behavioral 
Awareness 

-Spatial 
Dynamism  
-Sense of 
Attachment 
-Imagination  
-Games and 
Challenges 

-Gravity 
-Intimacy 
-Tactility 
-Kinesthetic-
Proprioceptive 
Senses 

-Participation 
-Communication 
-Unpredictability 
-Interactivity 
-Bodily 
Extensions 
-Modifying 
Senses 

 8 4 4 6 

Total Parameters: 22     

Table 4. 23: Analysis of Sarotis 
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Moreover, even though some examples like Parc de la Villette and House NA do not 

physically move, by expressing movement in their structures and space 

reconfigurations, they achieve a very high rate in the category of mental movement. 

These two examples both meet the nine parameters of mental movement category, 

which is the second highest score all among the 18 examples (Table 4.24).   

Examples  Physical 

Movement 

Mental 

Movement 

Sensuality Movement of 

Architecture 

Parc de la Villette     

 -Bodily 
Rhythm and 
Speed 
-Exploration 
-Freedom 
-Encouraging 
Movement 
-Physical 
Interaction 

-Repetitive 
Rhythm  
-Human Scale 
-Variety of 
Geometries  
-Spatial Variety 
-Spatial 
Dynamism 
-Expressing 
Movement 
-Growth and 
Change 
-Imagination 
-Games and 
Challenges 

-Colors  

 5 9 1 0 

Total Parameters: 15     

Table 4. 24: Analysis of Parc de la Villette  

 

The analyses show that, physically moving and especially interactive spaces have a 

great impact on enhancing users’ body-space relationship, meeting many different 

parameters from all four engagement categories. With the advances of movement 

and interactivity in architecture, users are influenced more in terms of bodily, mental 

and sensual sides and their engagements with architectural spaces are enhanced. 

Since interactive spaces offer novel experiences and unforeseen responses, users can 

explore various spatial options. Therefore, these spaces encourage users’ to move 

and act more freely in space, by answering their demands and requirements. Since 

users’ actions become more significant and powerful transforming their surrounding 

spaces, they become physically and behaviorally more aware of their presence and 
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actions. Interactive spaces encourage users to move more, to create a strong dialogue 

and communication. Their flexible and adaptable behaviors increase the users’ bodily 

flexibility. As these spaces evolve and transform, users’ bodily rhythms and speeds 

get affected by these changes.  

By transforming their form and functions according to users’ movements and 

requirements, physically moving examples and interactive spaces offer spatial 

variety and spatial dynamism. As users interact with the spaces to manipulate their 

forms, a powerful sense of attachment is created. Therefore, these spaces’ capability 

of growth and change keep users mentally attached to these spaces. Games and 

challenges these interactive spaces offer, make users active participants. The users 

are challenged physically and mentally as the spaces respond in unpredicted ways. 

This challenge creates an enhanced spatial experience.  

Especially, the interactive installations address various sensual modalities which 

meet the parameter of sensual richness. Transforming spaces by touching and by 

physically interacting form a sense of intimacy, increasing users’ engagement with 

the spaces. Therefore, interactive spaces that have their own unique characters and 

behaviors increase the sense of empathy, making users perceive spaces as humanlike 

entities. As users presence and movements affects the form and function of 

interactive spaces, their kinesthetic and proprioceptive senses are addressed more, 

increasing a higher level of sensual attachment.  

All these cases show that users’ relationship with spaces is affected deeply with the 

development of moving, adaptive and interactive spaces. Therefore, their physical, 

mental and sensual engagements are highly influenced as well. Many parameters 

introduced under the categories of physical movement, mental movement and 

sensuality are addressed more by interactive spaces compared to static ones. As the 
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users understand that their presence and movements affect the form of the spaces, 

they start to become active participants, forming a dialogue with spaces, which 

changes their bodily conditions.  
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CHAPTER 5 

 

CONCLUSION 
 

 

 

This thesis indicates the changing body-space relationship users form with the spaces 

they inhabit in relation to the emergence of interactive architecture. In order to 

understand the conventional body-space relationship users form with the spaces, 

three categories are introduced and various different parameters are presented under 

these categories. These three categories are formed based on the thesis entitled “A 

Study About Experience and Experience-Oriented Space Production”, which 

presents these categories as  “actuality, perceptivity and hapticity” (İnce, 2015: xix). 

Based on these categories, this thesis introduces physical movement, mental 

movement and sensuality. These categories represent the categories describing how 

users perceive spaces around them. After that, various parameters are introduced 

under each category, describing the spatial engagement and body-space relationship 

formed between users and spaces. These parameters are based on a literature survey, 

where the works of theorists, phenomenologists and architects, such as Merleau-

Ponty, Pallasmaa, Zumthor are analyzed.  

Then these categories are used to establish a coordinate system, to be used to pin-

point architectural spaces in terms of the body-space relation. In this coordinate 
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system, based on the Cartesian approach, the physical movement of the user is 

associated with the x axis and is named as the p axis., while the mental movement is 

associated with the y axis and is named as the m axis and the sensuality is associated 

with the z axis and is named as the s axis.  

To understand how the newly emerging, interactive architecture transforms users’ 

relationship with these novel spaces, a new category, Movement of Architecture, is 

presented as a fourth dimension on that coordinate system as i axis. On i axis, various 

parameters are introduced that transform the body-space relationship. The works of 

thinkers, architects and cybernations such as Haque, Pask, Oosterhuis are studied as a 

part of the literature review.  

Adding this new axis to the Cartesian system, introduces a renewed system of 

engagement categories, suitable for today’s architecture world, which is leading 

towards interactive spaces. Even though such spaces are not very prevalent compared 

to static architectural spaces that people inhabit mostly; their future effects on users’ 

spatial experiences cannot be underestimated. Because of this reason, besides the 

conventional engagement parameters, it is important to be aware of what these 

spaces can offer to develop these relationships by presenting new engagement 

parameters.  

 This thesis presents PMSI Coordinate System which can be used as a 

template to investigate the engagement of the users in means of physical 

movement, mental movement and sensuality which are extended and 

empowered by the category of movement of architecture.  

Using this PMSI Coordinate System, eighteen architectural space examples are 

analyzed. These examples all have different scales, different functions and 

objectives. In order to detect the differences between static and interactive 
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architectural spaces, a wide range of examples are selected, ranging from static 

buildings to interactive concept projects. These analyses reveal the significant effects 

interactive spaces have on users’ body-space relationships. It was highly expected 

that interactive designs would affect various parameters under the category of 

movement of architecture.  

 According to the results, it is also unveiled that interactive spaces have the 

power of affecting parameters of physical movement, mental movement and 

sensuality categories; most of the time, sometimes even more than 

conventional spaces.  This finding shows that interactive spaces have a great 

impact on evolving and improving the body-space relationship and spatial 

engagements users form with architectural spaces.  

 The analyses made by the PMSI Coordinate System show that, even 

interactive walls, such as the Aegis HypoSurface, that do not define certain 

spaces, may meet almost the similar and even more parameters in means of 

physical, mental and sensual categories, than static spaces, such as Robie 

House, House NA, Therme Vals. This shows the high potential of 

interactivity on affecting the users’ engagements (Table 5.1). As an example, 

Aegis HypoSurface meet 27 parameters and 19 of them affect p,m and s axes. 

On the other hand, House NA, which is a domestic space also meet 19 

parameters.  
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Examples  Physical 

Movement 

Mental 

Movement 

Sensuality Movement of 

Architecture 

House NA     

 -Physical 
Awareness 
-Bodily 
Rhythm and 
Speed 
- Flexibility of 
the Body 
- Physical 
Interaction 
-Exploration 
-Freedom 
-Encouraging 
Movement 

-Repetitive 
Rhythm 
-Human Scale 
-Variety of 
Geometries 
-Spatial Variety 
-Inside-Outside 
Tension 
-Spatial 
Dynamism 
-Expressing 
Movement 
-Growth and 
Change 
-Imagination 

-Sensual 
Richness 
-Atmosphere 
-Intimacy 

 
 
 
 
 
 
 
 

 7 9 3 0 

Total Parameters: 19     

Aegis HypoSurface     

 -Physical 
Awareness 
-Bodily 
Rhythm and 
Speed 
-Flexibility of 
the Body 
-Physical 
Interaction 
-Exploration 
-Freedom 
-Encouraging 
Movement 
-Behavioral 
Awareness 

-Repetitive 
Rhythm 
-Human Scale 
-Spatial Variety 
-Spatial 
Dynamism 
-Sense of 
Attachment 
-Growth and 
Change 

-Sensual 
Richness 
-Colors 
-Intimacy 
-Tactility 
-Kinesthetic-
Proprioceptive 
Senses 

-Sense of Mystery 
-Adaptability  
-Speed of 
Movements 
-Spatial-Structural 
Flexibility 
-Participation 
-Communication 
-Unpredictability 
-Interactivity 

 8 6 5 8 

Total Parameters: 27     

Table 5. 1: Comparison of House NA and Aegis Hyposurface 

 

 The introduced parameters under the four categories are estimated to have 

equal powers affecting the spatial engagement of the users. On the other 

hand, it can be said that some parameters gets more affected in certain 

examples. For example, Fox states that, the parameter of “behavioral 

awareness” is more affected by interactive spaces, since the users become 

more aware of their behaviors when they experience spaces they are 

unacquainted with (2016:50). Moreover, he believes that, interactive spaces 
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offer a strong communication with its users, which heightens the level of 

“sense of attachment” (Ibid). Interactive spaces may therefore have a power 

to influence parameters under the physical movement, mental movement and 

sensuality categories as much as the static examples do. In the future studies, 

the parameters that are affected more than others could be studied more in 

detail.  

 New parameters can be added under the four categories of engagement as 

interactive spaces become more prevalent in the upcoming years. By 

analyzing different examples and expanding the analyses made in this thesis, 

novel parameters could be introduced and the scope of the proposed 

coordinate system could be extended. 

 In line with many other researches this thesis aims to create a future 

projection to understand the new and upcoming architectural era.  

 This thesis could help practitioners, academicians and users to have a model 

for the newly develop-ed/-ing relationship between users and interactive 

architecture. 

 The proposed PMSI coordinate system may be used as a basis for 

establishing future discourses on interactive architecture and body-space 

relationship. 

 The coordinate system is going to serve as to analyze current and future 

works of interactive architecture in accordance to the body-space relationship 

criteria.  

Overall, this thesis shows how users’ spatial engagements to architectural spaces will 

transform according to the newly emerging engagement parameters with interactive 

architecture. It presents novel parameters that have an impact on users’ body-space 
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relationships. By using the PMSI Coordinate System to analyze different examples, 

their similar and different parameters used to increase spatial attachment are 

displayed. Interactive examples meet higher number of parameters compared to the 

static examples (Robie House, Therme Vals) or the examples that are only capable of 

physically moving (M House, Schröder House). This shows their powerful influence 

of interactive architecture on the users’ spatial engagements. When people start to 

inhabit interactive spaces more in the future, their effects on mental, sensual and 

physical engagements will be more visible and observable. Until that time, the PMSI 

Coordinate System and introduced parameters could be used to understand the 

evolving body-space relationship between users and spaces. 
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APPENDICES 
 

 

APPENDIX A 

DETAILED ANALYSES OF SELECTED EXAMPLES 
 

 

Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

Robie House     

 

-Physical 

Awareness 

-Bodily Rhythm 

and Speed 

 

-Repetitive Rhythm 

-Human Scale 

-Variety of 

Geometries 

-Time 

-Inside-Outside 

Tension 

-Sense of Attachment 

-Sensual Richness 

-Atmosphere 

-Colors 

- Sense of Material 

-Intimacy 

-Tactility 

 

 

 

 

              

 2 6 6 0 

Total Parameters: 14     

Parc de la Villette     

 -Bodily Rhythm 

and Speed 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Physical 

Interaction 

-Repetitive Rhythm  

-Human Scale 

-Variety of 

Geometries  

-Spatial Variety 

-Spatial Dynamism 

-Expressing 

Movement 

-Growth and Change 

-Imagination 

-Games and 

Challenges 

-Colors  

 5 9 1 0 

Total Parameters: 15     

Therme Vals     

 

-Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Physical 

Interaction 

-Exploration 

-Human Scale 

-Variety of 

Geometries 

-Spatial Variety 

-Time  

-Inside-Outside 

Tension 

-Sense of Attachment 

-Sensual Richness 

-Atmosphere 

-Colors 

-Gravity 

-Sense of Material 

-Intimacy 

-Tactility 

 

 

 

 

 

 4 6 7 0 

Total Parameters: 17     
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Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

House NA     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

- Flexibility of the 

Body 

- Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Repetitive Rhythm 

-Human Scale 

-Variety of 

Geometries 

-Spatial Variety 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Expressing 

Movement 

-Growth and Change 

-Imagination 

-Sensual Richness 

-Atmosphere 

-Intimacy 

 

 

 

 

 

 

 

 

 7 9 3 0 

Total Parameters: 19     

Schröder House     

 - Bodily Rhythm 

and Speed 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Repetitive Rhythm 

-Human Scale 

-Variety of 

Geometries 

-Spatial Variety 

-Time 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Imagination 

-Sensual Richness 

-Atmosphere 

-Colors 

-Intimacy 

-Tactility 

-Adaptability 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

 5 10 5 4 

Total Parameters: 24     

M House     

 -Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Repetitive Rhythm 

-Human Scale 

-Spatial Variety 

-Time 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Imagination 

-Sensual Richness 

-Atmosphere 

-Intimacy 

-Tactility 

-Adaptability 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

 6 9 4 4 

Total Parameters: 23     
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ADA - The Intelligent 

Room 

    

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Repetitive Rhythm 

-Spatial Variety 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Games and 

Challenges 

-Sensual Richness 

-Atmosphere 

-Colors 

-Gravity 

-Empathy 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

-Independence 

 8 7 6 7 

Total Parameters: 28     

 

Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

Phalanstery Module     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Physical 

Capacities 

-Exploration 

-Encouraging 

Movement 

-Human Scale 

-Spatial Variety 

-Time 

-Spatial Dynamism 

-Growth and Change 

-Imagination 

-Games and 

Challenges 

-Gravity 

-Intimacy 

-Tactility 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Speed of Movements 

- Spatial-Structural 

Flexibility 

-Unpredictability 

 7 7 4 4 

Total Parameters: 22     

Plinthos Pavilion     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement  

-Behavioral 

Awareness 

-Repetitive Rhythm 

-Human Scale  

-Spatial Variety 

-Time 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of 

Attachment  

-Growth and Change 

-Sensual Richness 

-Atmosphere 

-Colors 

-Sense of Material 

-Intimacy 

-Tactility 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

 8 8 7 6 

Total Parameters: 29     
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Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

Epiphyte Chamber     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Human Scale 

-Variety of 

Geometries 

-Spatial Variety 

-Spatial Dynamism 

-Sense of Attachment  

-Growth and Change 

-Sensual Richness 

-Atmosphere 

-Colors 

-Intimacy 

-Tactility 

-Empathy 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Communication 

-Unpredictability 

-Interactivity 

 8 6 7 8 

Total Parameters: 29     

Aegis HypoSurface     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Repetitive Rhythm 

-Human Scale 

-Spatial Variety 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Sensual Richness 

-Colors 

-Intimacy 

-Tactility 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Adaptability  

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Communication 

-Unpredictability 

-Interactivity 

 8 6 5 8 

Total Parameters: 27     

 

MuscleBody     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Human Scale 

-Spatial Variety 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Sensual Richness 

-Atmosphere 

-Intimacy 

-Tactility 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Communication 

-Unpredictability 

-Interactivity 

 8 6 5 8 

Total Parameters: 27     
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 Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

Alloplastic Architecture     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Capabilities 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Human Scale 

-Spatial Variety 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Intimacy 

-Empathy 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structure 

Flexibility 

-Participation 

-Communication 

-Unpredictability 

-Interactivity 

 8 5 3 8 

Total Parameters: 24     

Sarotis     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Capabilities 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Spatial Dynamism  

-Sense of Attachment 

-Imagination  

-Games and 

Challenges 

-Gravity 

-Intimacy 

-Tactility 

-Kinesthetic-

Proprioceptive 

Senses 

-Participation 

-Communication 

-Unpredictability 

-Interactivity 

-Bodily Extensions 

-Modifying Senses 

 8 4 4 6 

Total Parameters: 22     

topoTransegrity     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Repetitive Rhythm 

-Human Scale 

-Variety of 

Geometries 

-Spatial Variety 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Imagination 

-Sensual Richness 

-Gravity 

-Intimacy 

-Kinesthetic-

Proprioceptive 

Senses 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

 8 8 4 9 

Total Parameters: 29     
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 Examples  Physical 

Movement 

Mental Movement Sensuality Movement of 

Architecture 

Digital Pavilion     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Variety of 

Geometries 

-Spatial Variety 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Imagination 

-Games and 

Challenges 

-Sensual Richness 

-Atmosphere 

-Colors 

-Kinesthetic-

Proprioceptive 

Senses 

 

 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

-Bodily Extensions 

-Digital to Physical 

-Augmented Reality 

 7 8 4 12 

Total Parameters: 31     

E-Motive House     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

 

 

 

-Repetitive Rhythm 

-Human Scale 

-Spatial Variety 

-Time 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Imagination 

-Games and 

Challenges 

 

 

 

-Atmosphere 

-Intimacy 

-Empathy 

-Kinesthetic-

Proprioceptive 

Senses 

 

 

 

 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

-Independence 

 7 10 4 10 

Total Parameters: 31     

 

Tate in Space     

 -Physical 

Awareness 

-Bodily Rhythm 

and Speed 

-Flexibility of the 

Body 

-Physical 

Interaction 

-Physical 

Capabilities 

-Exploration 

-Freedom 

-Encouraging 

Movement 

-Behavioral 

Awareness 

-Variety of 

Geometries 

-Spatial Variety 

-Inside-Outside 

Tension 

-Spatial Dynamism 

-Sense of Attachment 

-Growth and Change 

-Imagination 

-Games and 

Challenges 

 

 

 

-Sensual Richness 

-Atmosphere 

-Colors 

-Gravity 

-Kinesthetic-

Proprioceptive 

Senses 

 

 

 

-Sense of Mystery 

-Adaptability 

-Speed of Movements 

-Spatial-Structural 

Flexibility 

-Participation 

-Personalization 

-Communication 

-Unpredictability 

-Interactivity 

-Digital to Physical 

 

 

 

 

 9 8 5 10 

Total Parameters: 32     
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APPENDIX B 

HIERARCHICAL EDGE BUNDLING OF SELECTED EXAMPLES 
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