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ABSTRACT

IMPLEMENTING AND EVALUATING AN IMMERSIVE VIRTUAL LEARNING
ENVIRONMENT FOR LEARNING HOW TO DESIGN IN HUMAN-SCALE

Orkun Sénmez
M.S. in Building Science, Department of Architecture
Supervisor: Prof. Dr. Arzu GOneng Sorgug

June 2018, 240 pages

It is a general consent that virtual reality technology will contribute in education in
all levels in future, and yet the contemporary literature shows that how virtual reality
can affect the learning especially in architectural education is not a clear concept.

Deriving from constructive learning, problem-based learning, immersive
technologies, and intended learning outcomes in learning how to design in human-
scale, an immersive virtual learning environment was implemented within an
appropriate design/learning activity. Immersive experience of bodily interactions
and problem solving process were focused. A novel method of evaluation was also
developed over this synthesis, and an evaluation rubric was created based on the
SOLO taxonomy. According to the evaluation method, a before-and-after test was
conducted within a case study involving a particular scenario of design exercise and

interviews.

Results showed that the proposed immersive virtual learning environment might

provide an enhancement on novice architecture students’ learning on how to design



in human-scale, in a scope where short-term exposure and short-term design
exercises are issued. The proposed method of evaluation provided the opportunity to
explore and assess causal relations between the observed advancements of students
and the use of particular immersive features. Case study’s scenario which moves
students out of their comfort zone in terms of their familiarity with the design
requirements and with the provided type of experience was found to be crucial in

applicability of the proposed evaluation method.

Keywords: Virtual Reality in Architecture, immersive virtual learning environment,

learning modalities, SOLO taxonomy
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0z

INSAN OLCEGINDE TASARIM YAPMA OGRENIMI iCiN CEVRELEYIiCi
SANAL OGRENME MEKANI UYGULANMASI VE DEGERLENDIRILMESI

Orkun Sénmez
Yiksek Lisans, Yap1 Bilimleri, Mimarlik Boliimii
Tez Yoneticisi: Prof. Dr. Arzu Génen¢ Sorgug

Haziran 2018, 240 sayfa

Gelecekte sanal gerceklik teknolojisinin egitimin her katmaninda katkida bulunacag:
yaygin olarak kabul gdrmektedir. Fakat gilincel literatiir gostermektedir ki sanal
gercekligin, Ozellikle mimarlik egitiminde olmak iizere, Ogrenmeyi nasil

etkileyebilecegi net olarak aciklanamamaktadir.

Yapilandirmaci 6grenme, problem temelli 6grenme, gevreleyici teknolojiler ve insan
Olceginde tasarim yapmayr Ogrenmede hedeflenen sonu¢ Ogrenimlerden yola
cikarak, uygun bir tasarim/6grenme faaliyeti birlikteliginde bir cevreleyici sanal
0grenme  mekam1  uygulanmistir.  Bedensel  etkilesimlerin  gevreleyici
deneyimlenmeleri ve problem ¢6zme siirecine odaklanilmistir. Yine bu sentez
tizerinden, 6zgiin bir degerlendirme yontemi gelistirilmis ve “SOLO” taksonomisine
dayali bir degerlendirme rubrigi yaratilmistir. Degerlendirme metoduna bagh olarak,
0zel bir tasarim egzersizi senaryosu ve roportajlar i¢ceren bir 6rnek durum g¢alismasi

dahilinde, Once-ve-sonra testi yapilmistir.
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Sonuglar gostermistir ki; kisa siireli kullanimlar ve kisa siireli tasarim egzersizlerinin
ele alindig1 bir kapsamda, Onerilen g¢evreleyici sanal 6grenme mekani deneyimsiz
mimarlik 6grencilerinin insan dlgeginde tasarim yapmayi 6grenmelerine pekistirici
bir katki saglayabilir. Onerilen degerlendirme yontemi, 6grencilerde gdzlemlenen
gelisimler ile bellirli ¢evreleyici Ozniteliklerin kullanimi arasindaki nedensel
iliskilerin tetkik ve tespitine olanak saglamistir. Ornek durum ¢alismasi dahilindeki
senaryonun ve bu senaryo ile birlikte, sunulan deneyimin tipi ve tasarim
gereksinimleri baglaminda Ogrencilerin aligkanliklarinin  dismna ¢ikarilmasinin,
Onerilen degerlendirme yoOnteminin uygulanabilirligindeki 6nemi ortaya

cikarilmustir.

Anahtar Kelimeler: Mimarlikta sanal gergeklik, ¢evreleyici sanal 6grenme mekant,

ogrenme yontemleri, SOLO taksonomisi
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CHAPTER1

INTRODUCTION

Architectural design process is an iteration of intellectual interaction between
various mediums and imagination of architect. In this context, true value of a
medium highly lies behind the meaningfulness of communication between what the
architect has in mind and what and how the medium is capable of representing.
Moreover, architectural design education reinterprets design mediums as learning
mediums and aims to utilise them in order to communicate and feed what is not yet
in a novice architect’s mind. However, traditional mediums are limited in terms of
communicating every design related thought issued in architect’s mind, let alone

providing learning about every thought or way of thinking.

Advances in computer technologies have created a tendency to reconsider the
essential definitions and their implications in the discipline of architecture especially
in the 21st century, as they have done in almost all over science, art and design. It
can be said that this development has challenged the architectural design especially
in terms of design mediums and techniques, and yet mostly in the field of

architectural design education.

Computer technologies have been directly and indirectly influencing architectural
design education considerably starting from the 1980’s. Back then, some biggest
challenges causing debates on integration of computer in design education and
design were related with handicaps of physical and mental communication between



human and computer. However, computer technologies have been developing in
terms of usability and intuitive human interaction. Additionally, contemporary
generations have been growing very familiar with digital information and
communication technologies correspondingly, unlike their predecessors. On the
other hand, this multidimensional evolution brought another challenge for design
education. It created a difference of understanding of digital world, particularly
digital representation and design tools, between students and teachers as Marc
Prensky called “Digital Natives” and “Digital Immigrants”. While students the
Digital Natives communicate through digital language as their own native language
and easily produce, read, and use information through it; teachers the Digital

Immigrants try to adapt to this new environment.

This gap causes problems in educational process when novice students eventually
adopt new mediums whose potential role in design education is not fully
comprehended yet. In this context, researchers and educators have been concerned
with; understanding and maximizing the potentials of these technologies, and
finding best possible methods to integrate these advances into practice and
education. Building on fundamentally similar concerns, integration of computer
aided drafting and modelling tools into architectural design education has been
questioned by many researchers for a long time. However, contemporary increase in
amount of new information types and different new methods to reach and to interact
with information expands the gap, and calls for novel educational approaches. This
is exemplified most prominently in recent developments in 3D Immersive Virtual
Reality (IVR) technology. This technology’s potentials and extent of their utilization
and applicability requires to be questioned in this sense.

Formerly, many architects and researchers have studied on integration of Virtual
Reality (VR) components into architectural design practice and education.
Technological advancements brought new utilities in market. 3D display devices
started to be used as representation tool in order to present end-products or proposals
to customers. Utilization of VR during design process has been also studied and
questioned theoretically and practically. Correspondingly, some research focused on
the relative impact of visual components of VR on spatial comprehension (Henry,
1992; Nikolic, 2007; Zzikic, 2007). This research revitalized the concept of

2



experiencing a virtual model of an architectural space through eyes of future
inhabitants of that space; by bringing up an artificial presence which also motivates

designers to be immersed into their own designs.

Concentrating on human-computer interaction (HCI), many researchers have been
studying on new gadgets to replace conventional ones like the keyboard and the
mouse by providing more effective interaction with virtual models through intuitive
gestures. Since the means of immersive interaction with Virtual Environments (VES)
started to be more affordable, the study of IVR and its impacts on architectural
design process started to gather more attention. However, it has not been considered
with in depth analysis of its potentials analogous to context of different design and

learning practices in scope of architectural design education.

Today we live in an era with ever-developing technology and increasing population
of digital natives with their increasing tendency to merge new digital technologies in
life spontaneously. It is inevitable for IVR technologies to find its way into realm of
design and design education. Therefore, how and where VR should stand in design
education requires to be scrutinized from an educational perspective in order to turn

this inevitable integration into a deliberate advantageous one.

This study proposes an approach to the problem of IVR technology’s integration into
architectural design education, starting with first years. The proposed approach
arises from examination of the intersection between educational objectives, unique
utilities of 3D Immersive Virtual Environments (IVEs), and learning modalities

within scope of the architectural design education research field.

The main reason for proposing IVR as an educational design medium lies in its
advantageous capability of providing a realistic and immersive experience which
cannot be provided by traditional design mediums (Kalisperis et al., 2002; Schnabel,
2011; Roupé et al., 2012). This will be illuminated and explored in the forthcoming
chapters of this study. During this investigation, stereoscopic vision, motion control,
head tracking, bodily interaction, immersion and presence terms are essential to
comprehend in order to interrogate the aforementioned contribution of IVR as an

educational design medium.



1.1 Problem Statement

Design mediums create an interaction platform between design and designer.
Intention and application method of this interaction are formed in accordance with
idiosyncratic features of particular design medium; designer’s personal preferences;
and requirements of design phase or design problem. This platform and the
interaction between design, designer and mediums have been evolving with the
progress of computer technology. Design tools started to provide new means for
teaching, learning, application and generation; in the form of design thinking media
(Sorgug, Selguk and Cakici, 2011). Design process, design thinking and design
education have been eventually influenced by this transformation. Especially with
recent developments, VR technology started to promise a major contemporary step

for such transformation.

Integration of computer aided architectural design (CAAD) tools into design and
design education have always been a field witnessing debates which most
influentially revitalized through paradigm shifts caused by innovative leaps in
technology. Accordingly, new means of VR technology challenge the foresighted
attention of researchers in the field of design education. We are in an era in which
technological innovations are merged into life in a more spontaneous manner than it
has been. VR devices and applications with variety of content and context including
architectural representation are already on the market. Design students will
eventually embrace this technology in their design training. However, its possible
effects on design thinking, design process and the whole architectural training is not

fully comprehended yet.

Literature highlights two main issues to focus in order to tangibly address and
elaborate on what VR can bring into architectural education. First is the need of a
meaningful alignment between key aspects of an employed educational approach
and the key aspects of a composed VR system. Second is the difficulty to assess the
improvement in learning and its relation to specific VR utilities, when VR is
integrated to learning process. Therefore, these concerns should be explored with
their foundations under unifying theories, and a comprehensive integration should be

provided as a holistic educational design. It should be designed involving all



concerns in its core from the beginning. It should not be an extrinsic addition to the

existing educational design.

Developing an understanding on scale and dimensions is crucial in architectural
design education, especially in terms of learning how to design in human-scale. It is
important to note here that in this study, human-scale is considered as an
understanding of scale which concerns humans’ bodily interactions with their
environment, and adequacy of the environment to these interactions within a given
context in terms of physical qualities and quantities. With first architectural design
assignments, students start to develop an understanding on designing in human-scale
beyond their past layman experience and knowledge. Students are expected to
develop this understanding further mainly through repetitious practice of creating,
observing and analysing representations involving different scales and viewpoints.
However, understanding and processing the relation between human body and
architectural space is essential. This understanding involves more than just
proportions and rote-learning of standards. Students need to learn how to approach
this relation, how and why to think and work with it while designing. Traditional

mediums and techniques are limited on providing such learning.

Architectural design training is highly associated with learning by experience, or in
other words, learning by designing. This training requires acquiring various types of
knowledge, and evaluating and situationally utilizing the knowledge in a creative
manner to construct a product in a limited time. Additionally, there is not necessarily
direct type of assessment procedures to correspond each and every relevant
capability. Thus students encounter with also difficulties on acquiring self-awareness

on their own capabilities and knowledge.

Instructors’ guidance through educational tools and methods is required to overcome
those difficulties mentioned above. On the other hand, integration of IVR
technology has potential to provide a medium for self-learning and self-assessment.
This potential lies in IVR technology’s capability to provide an experience most
analogous to being in an architectural space to an extent which involves natural

bodily interactions with environment in 1:1 scale. Most crucially, this capability



inspires the main motivation behind this investigation of human-scale and of how it

can be learned in architectural design education by using IVR technology.

In this context, potentials and the role of IVR should be explored in terms of its
methodological integration as a learning medium for learning how to design in
human-scale. Deriving from the concerns emphasised in the research field,
implementation of the medium and evaluation of its effects on learning process
should be scrutinised based on a synthesis of intended learning outcomes and
adequate learning modalities.

1.2 Hypothesis

In this research, it is hypothesised that IVR technologies can be utilised to enhance

novice architecture students’ process of learning how to design in human-scale.

1.3 Research Questions

The main purpose of this study is to make contribution to literature on the
conception of Immersive Virtual Reality and its relationship with architectural
design education. This study investigates potentials and the role of IVR in terms of
its methodological integration as a learning medium for learning how to design in

human-scale. Therefore, the following questions are to be explored:

. What can an IVR implementation provide as a learning medium in terms of

learning how to design in human-scale in architectural design education?

. How can such IVR implementation be integrated into architectural design
education?
. How can such IVR implementation be evaluated?



CHAPTER 2

LITERATURE REVIEW

2.1 Computer-based Media in Architectural Design Education

This study considers the integration of IVR technologies into architectural design
education in the form of a computer-based learning medium. It focuses the notion of
experience, based on unique features promised by IVR technologies. In this sense,
existing educational approaches in architectural design education are explored in
relation to the notion of experience in learning and to the use of mediums.
Additionally, use of computer-based mediums in design and design education is
explored within a historical process. Following review of literature presents these

explorations.

2.1.1Educational Design Media and Related Educational Approaches

Each generation of architecture students entering design studio can easily become
confused because of their lack of knowledge on methods and process of unique
discipline of architectural design. They often tend to imitate works of famous
architects or their more senior classmates, especially in early years of education
when they learn the ‘how to’ skills. On the other hand, in design studio, students are
expected to develop their own kind of design process using the representation

techniques which they are familiar. However, lack of personal experience in



observing, perceiving, understanding and visualizing space can make them struggle

at the beginning of their education.

Akalin and Sezal(2009) argue about two kinds of student profiles in an architectural
design studio, standing on Richens’ (1994)‘routine production’ and ‘innovative
creation’. Some students only develop and/or repeat existing solutions due to their
weak design skills. Design process of this kind of students corresponds with
definition of ‘routine production’. On the contrary, other students following an
innovative creation process use their talents in a creative way with the risk of being
marginalized. Their behaviour prioritizing self-expression and self-improvement
utilize effective use of cultural background of them; and enhance their design
process by research abilities learned in studio. Additionally, students who routinely
produce have lack of perceptual skills, unlike innovative ones. However, the act of
designing is about generating, evaluating and developing alternatives, so that it

requires imagining and perception.

Architecture students learn the act of designing by gaining experience through
practice under supervision of instructors in the design studio, using various tools and
trying various strategies. Instructors teach different strategies and encourage students
to use them. Students establish a set of strategies of their own choices and instructors
guide them through these strategies. Furtherly, instructors encourage students to use
different tools and techniques to achieve utter efficiency from particular strategies.
Consequently, students establish their own style through design education and they
learn how to design by designing. At this point, Inquiry Based Learning and Media
Interaction Model are two important models to be explored.

2.1.1.1 Inquiry Based Learning

Educational content in architecture schools make students involve with various
architectural phenomena in various contexts. Students are provided with and
encouraged to study these phenomena through existing examples of built
environment, theories and typologies. Students acquire knowledge about “what”
these architectural phenomena and associated theories and typologies are. Sharing
the concern of educating students to become a critical thinking, creative, innovative



architects, it is utterly required to help students to understand also “how” these
acknowledged ideas were constructed. They need to understand not only “what”
definitions of a particular phenomenon and associated theories and typologies are, or
“what” common procedures to apply for these are, but also “how” the thinking
processes behind these were developed, which variants effected the thinking process
and how these variants could be evaluated in different cultures, geographies and
eras. Again, it is not the issue to directly transmit the knowledge of different aspects
and/or perspectives about these phenomena. Architecture students need to learn
analysing, understanding and dealing with different variants and concerns; in
Salama’s (2015) words “getting the feel of the behaviour of the phenomena”.
Therefore, in architectural design education, teaching methods should encourage the
inquiry of its content material, and even inquiry of the learning process.

Inquiry based learning is an instructional method requiring intense active
engagement of students to develop critical thinking and analytical skills. It leads to
more than direct transmission of knowledge to be remembered and reproduced. It is
acknowledged that rote learning and traditional instructional methods cannot fulfil

such concerns, especially in design education.

Salama (2015)emphasises “active learning” and “experiential learning” under
inquiry based learning. Salama suggests that these teaching strategies both motivate
students by encouraging them to investigate attitudes and values -in terms of

architecture- to produce knowledge and to develop critical thinking skills.

2.1.1.1.1 Active Learning

In active learning, in which student involvement is crucially emphasized, instructors
facilitate this involvement and support it with feedback. It is a higher level of
involvement provided by student engagement not only in doing things but also in
thinking and reflecting about these and relating them to past experiences. Associated
literature of the past few decades also shows virtues of active learning(Bonwell,
1996; Dean, 1996).



Active learning is not new for architectural education, and it is easy to utilise in
lecture based courses. However, it constitutes a more fertile ground as a teaching
strategy for design studio courses. Students learn about theories, typologies and
architectural phenomena through case studies. They are encouraged to do research,
to talk/write about it and share their related ideas to other classmates; as a sort of
active learning strategy. Students do design exercises, create new things involving
what they learned from case studies, and they are encouraged to communicate their
ideas and interpretations with their classmates. That provides more and more

involvement, which corresponds to a more effective active learning.

Design studio courses utilise most crucially the visual representations as
communication media for case studies, design exercises and design assignments.
Accordingly, what is transmitted as information and how it is transmitted highly
depend on characteristics of medium in use. Therefore, capability and intention of
medium in terms of how it provides student’s involvement into thinking process
behind any architectural idea reflected in built example or in a design proposal of
another student facilitate the effectiveness of any active learning strategy in design

studio.

2.1.1.1.2 Learning by Experience

Student profile in the university education should be approached as adults rather
than children, and educational methodologies should be explored accordingly.
Knowles (1980)drew principles of “andragogy” and characteristics of adult learners

leading to those principles as:

“... 1) Their self-concept moves from one of being a dependant
personality toward being a self-directed human being; 2) they
accumulate a growing reservoir of experience that becomes an
increasingly rich resource for learning, 3) their readiness to learn
becomes oriented increasingly to the developmental task of their
social roles; and 4) their time perspective changes from one of

postponed application of knowledge to immediacy of application,
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and accordingly, their orientation toward learning shifts from one

of subject-centeredness to one of performance-centeredness.”

Learning strategies mainly involved with andragogy focus on the following
assumptions as (Bangaoil, 2011):

“...the need to know why something should be learnt, the need to
learn by experiencing, the conception of learning as a problem
solving activity, the influence of priority of the subject matter on

learning...”

Kolb and Boyatzis (cited in Sorgug, Sel¢uk and Cakici, 2011) describe four main

phases of learning process in terms of the learner centred andragogic model as:

“...Experiencing (Concrete experiences): Adults have receptive,
experience-based approach to learning, rely heavily on feeling-
based judgments, learn best from specific examples and
discussions; Processing (Reflective Observation): Adults rely on
careful observation and learning best from situations allowing,
impartial observation; Generalizing (Abstract Conceptualization):
Adults learn best from impersonal situations, from the
opportunity to integrate new things with what is already known,
and from theory; Applying (Active Experimenters): Approach
learning pragmatically, rely heavily on experimentation and learn

best from projects...”

Considering Dale’s (1969) argument “...the more concrete the example, the more
effective the learning...” as a common learning/teaching strategy; learners gain an
opportunity to experiment and learn from the results of their decisions when they are
in an environment that they can experience the real example or a realistic simulation
of it. This utility becomes more efficient as much as the simulated experience gets

closer to real one.

Interactive and iterative use of simulation software improves the learning process

and/or help learners find out their own deficiencies in scope of the particular
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software(Sorgug, Selguk and Cakici, 2011). In spite of diversity in terms of scope
and/or sort of data used, simulation programs have a common potential to focus on
the similar goals in an economical and risk-free way. For example, when structural
or ecological analysis etc. is the issue, architecture students can simulate their design
on computer, then make the software application analyse the design and check if
quantitative values fall into standard or expected ranges. Even further, these
software applications can visualize the consequences on a screen. On the other hand,
spatial qualities wanted to be perceived, as a matter of product, also can be analysed.
For instance, Bittermann’s (2009)approach features “intelligent design objects”
working in a behaviour that they optimize their own location and position in three-
dimension to “...approach most desirable solutions for conflicting, vague goals put
forward by a designer...”. However, students who are inexperienced in the
discipline of architectural design, especially ones with weak creative design skills,
still struggle putting forward creative goals involving perceptual aspects in terms of
spatial design. They need to learn designing a space by playing with architectural
forms and elements; and they need to learn envisaging how decisions they represent

in various media will be perceived when it is actualized.

In architectural design studio, instructors suggest drawing sections, elevations and
perspective sketches; crafting physical models; and creating virtual models, in order
to fully understand the scale and the nature of the building form and spaces being
proposed, yet virtual 3D modelling is the only platform in which the geometry of a
building can be generated and analysed in a complete manner (Eastman, 1976).
Furthermore, computer provides the environment in which creation of 3D
‘walkthrough’ experience is possible. This utility yields a better comprehension of
the unity of spaces and the experience created. It makes an impact much closer to of
the kinaesthetic experience of walking through a building. Consequently ‘design
cognition’ capabilities of students expand (Hanna and Barber, 2001)since their
perception of form and scale improves. Therefore, learning spatial design by
experience should be supported by also a platform involving the act of experiencing

beside software offering analysis and/or optimization.
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2.1.1.2 Media Interaction Model

The media interaction model emphasizes process that involves thinking and
practices simultaneously, over product. However, practice mentioned does not
connote a separated step which happens after thinking, in order to actualize the final
product of thinking. It is more like practicing as an extension of thinking. No final
product is assumed as a solid unchangeable decision by designer during this process.
After a while, actualization of the design starts over. Consequently, this method
operates instilling the notion of experimentalism, play and constructivism. (Neiman,
1994; Ataman and Lonnman, 1996; Neiman and Bermudez, 1997)

Media interaction model encourages a workflow involving iterative transitions
between various analogue and digital media. Transition between different media
requires the re-interpretation of information repetitively. The design process can be
improved by this procedure, in cognitive, qualitative and productive means.
(Novitski, 1991; Parsons, 1994; Herbert, 1995; N. Cheng, 1995; Kellett, 1996;
Bermudez, 1997; Smulevich, 1997; Matthews and Temple, 1998)

Nevertheless, students’ attitude on using multiple media is problematic. Kellett
(1996) mentions that students are usually more willing to work within one or two
media which they are familiar with, rather than moving back and forth between
multiple media. Lack of experience on media is one of the major obstacles blocking
students’ comprehending the eventual benefits of the media interaction. Instructors
need to guide students on expanding their design process onto multiple media till
they gain an understanding of the media interaction process (Bermudez, 1997
Matthews and Temple, 1998). According to Kellett (1996), many students also
approach positively to this model and related pedagogy. On the other hand, it is
obvious that teaching iterative media interaction process to one with low or no skills
in various media requires pedagogical introduction and guidance. Especially digital
media cannot be integrated into the process without previous digital background.
Research based upon this problem offers conflicting evidences which causes a split
in opinion. For example, Herbert (1995)suggests that it is better to teach this process
to mature design students and professionals who have efficient background.

Therefore, hybrid media process should be taught in graduate school or after
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graduation. Contrarily another opinion supports teaching it right from the very
beginning of design education with guidance providing progressive acquisition of
knowledge (N. Cheng, 1995; Kellett, 1996). However both of these viewpoints have
common grounds; “working in multiple media requires more skill building, but can
yield more insight”(N. Y. Cheng, 1995). Furthermore, learning technique and
content by relating one to another can be a more efficient method, since, as
Bermudez and King (2000) mentioned, it has been proven that a learning process
without content involvement is pedagogically inappropriate for higher cognitive and

skill learning.

To sum up, combining different media and techniques and utilizing them in design
process constitutes a resource for the designer to gain additional insights and means
leading (re)consideration and refinement of a design (Breen, Nottrot and
Stellingwerff, 2003). At this point, it is possible for one to think that efficiency of
the media interaction model can be multiplied by using numerous media which have
numerous capabilities. However, this can also trigger the problem mentioned above,
because a media with many capabilities can be harder to learn, use and master; and
numerous media can cause confusion. Therefore, a media to involve in the process
should provide usage in an easy, natural and intuitive way. Additionally, extra
instructional guidance is needed to gain an understanding about which media is more
useful in which design phase during the learning process; thus, getting lost in the

crowd of numerous media can be prevented.

2.1.2Computerization of Design Mediums

Computer has been aiding architectural design, especially in terms of
representational purposes, for decades, so day by day it has been becoming more
indispensable as a tool in both professional practice and education of architectural
design. In addition to its practical utilities in professional life, computer based

mediums provided extra advantages particularly in educational context.

CAD software can make creating a proposal easier and faster; additionally, solidify
this with capability of giving instant feedback, so that students can discover new
ideas by exploring without worrying waste of time and effort if new approaches they
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try do not fulfil their expectations. Students can also integrate technical aspects
learned in other courses into their design projects by the help of CAD. Besides
helping students to understand the implications of the design decisions they make,
CAD provide the media that students could express and explore ideas and complex
architectural forms that their lack of drawing skill prevent them from working and
getting familiar with. Earlier study of Aish (1977) supports that CAD may catalyse
the creative imagination of any person who had no design education even (Lawson,
2002). However, it took a time for CAD to be acknowledged and to specialize in
architectural design; and use of computer in design process has always been

controversial in literature, education and professional practice particularly.

2.1.2.1 Historical Process of Computer as a Design Tool

Research about Computer Aided Architectural Design (CAAD) can be roughly
traced back to 1960’s. Research in the 1960’s appears to deal with the technological
foundation of CAAD; including technological development of design computing,
architectural appliance of such technologies, and other methodical and theoretical
studies. In 1970’s, CAAD gathered attention in virtue of computer graphics which
has become an acknowledged, independent research area. Adopting and occasionally
adapting the technology behind the CAD systems, CAAD was claimed to be a
complete solution to the computerization of architecture. However, this technology
transfer could not induce further development effectively as much as it did at the
beginning, because of the limited scope of general purpose CAD systems. This
period also witnessed studies on generative systems such as space allocation
techniques, shape grammars and rectangular arrangements; design automation, and
artificial intelligence leading into expectation of human-like intelligence to replace

the designer with a machine. (Koutamanis, 2005)

1980’s became a fruitful period for CAAD research through recognition along
convergence of different approaches, techniques and ambitions. This made CAAD
form a coherent and comprehensive structure that covers all parts, aspects, stages
and specializations in architectural design and building construction, so different
branches of the area became much better informed considering the whole range of
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goals and tools of CAAD (Koutamanis, 2005). This rapid increase of recognition;
inclusion of various aspects also brought along the theoretical and methodical
controversies. Some prominent criticism which probably stirs up the mistrust of
CAAD arose from distinctions between design representation and design thinking,
like the one between ‘dumb drawing’ and ‘intelligent design’ (Bijl, 1982, 1986).

At the beginning of 1990’s, CAAD was an established area, but computer use in
designing or even only drafting was not widely accepted yet. However, its popularity
with students and professionals was increasing, although it was because of practical
issues and new media such as animations and the internet rather than the theoretical
potential of CAAD. Many publications provided critical and creative evaluations of
commercially available software, in the shoes of an informed end user. Following
computer technologies’ becoming economically more accessible and widely
accepted in architectural education and practice; general social and technological
developments became more effective than theoretical CAAD studies on
computerization of architectural practice. Eventually vast majority of early studies
on practical design tools in this period contended themselves with straightforwardly

adopting analogue and/or manual processes to the computer. (Koutamanis, 2005)

Although CAD curriculum and computer usage were settled in architectural
education in 1990’s, debate on use of computer as a design tool was still going on
between scholars who consider existing CAAD tools as only drafting tools in a
viewpoint focusing conceptual design phase (Cao and Protzen, 1999), and scholars
who agree on usefulness of CAAD in important parts of overall design process, such
as drafting, 3D modelling, visualization and performance analysis (Kennedy, 1986).
In the first half of 2000’s, developing capabilities of CAAD software in a way
adapting to the needs of design process increased the expectation for CAAD to be
used as a design tool in also conceptual design phase (Hanna and Barber, 2001). The
term virtual became more popular, thus duality of physical and digital worlds, and
how to effectively and creatively interrelate them were questioned in international
conferences like eCAADe. Virtual Reality (VR) and Augmented Reality (AR) as
well as spatially immersive real-time environments were evaluated as tools for
designing, communicating and collaboration. Developments of this decade led to

refinement of ISO standards on Human-Computer Interaction (HCI) and usability
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(Bevan, 2006), and to reemphasize the search for the role of computer in design
process. Digital media, which became more complex and started to demand more
knowledge about its nature and methods, caused diversity between architects, so that
some were using computer as a backing tool to increase efficiency while some
others changed their whole design language with respect to CAAD (Mitchell, 2005).
Consequently this brought along a doubt that if these complex set of skills and
knowledge would spread over the community of architecture or would give birth to a
digital elite class, a kind of “digerati” (digital literati), among new generation of

architects (Oxman, 2006).

Today, we live in an era that digital information and communication technologies
are merged within the physical world. Contemporary generation perceive and
comprehend outer world differently in comparison with their predecessors. The
reason is probably that various modern multimedia devices have been shaping their
approach of acquiring knowledge. Therefore, it is inevitable to agree on that
architecture students should be educated considering this phenomenon. Following
this sort of evolution of humankind and computer technology with respect to each
other; CAAD research should increasingly continue to focus on basics of physical,
virtual and cognitive dialogues and overall trialogue between human, computer and
design, in order to develop CAAD into an effective force which is able to feed all
phases of architectural design process. At this point, regarding the historical process

of CAAD research, perhaps it still can be said that:

“...the field has changed little in the course: ambitions, goals and
means remain largely unchanged since the early years. What has
been changing is the position of the area relative to architecture
and building in general, both in academia and in practice. This
has led to changes in the internal priorities of CAAD, especially
in teaching. A critical examination of the strengths and
weaknesses of the area leads back to the fundamentals of
computational design. These are more important than ever,
despite, even because, of the broad adoption of computer-aided
tools because they determine not only the true character of the

area but also possible scenarios for new directions for CAAD
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research and development” (Martens, Koutamanis and Brown,
2007).

2.1.2.2 Computer as an Educational Design Tool

During the architectural design process, importance of relationship between designer
and the medium increases mostly in phases which require a medium for ideation.
However most of contemporary CAAD software applications are more useful in
communication of design intent than ideation. These applications make an effective
integration of computer into architectural design. However, if the issue is to create
perfect fusion between computer and architectural design (and education),
knowledge-based domain of CAAD needs to be related to and adopted from
architectural design theory more. Ever growing skill-based CAAD utilities should
also follow this process in this sense.

Computer technologies focusing visualization of architectural form, in terms of
creation and representation, are often criticized as restrictive. This idea coincides, in
some points, with concerns about traditional orthographic projection also. However,
computer-based visualization technologies, especially 3D modelling bring forward
another restrictive issue; burden of too much coherence, accuracy and precision
required to communicate any geometry to the computer. This facilitates certain
advantages through overall workflow, but it turns into a burden during ideation
phases — even revitalizing discussions about the ‘tyranny of the box’(Koutamanis,
2000). Substantially this restriction is related with human-computer interaction and
with what a user understands from computer aided geometric modelling more than it
is related with capabilities of CAAD.

Marshall (1992) suggests four basic geometrical elements; points, lines, planes and
volumes as ‘fundamental building blocks’ of the graphic language which an
architect use to explore through spatial design. He further adds that the level of
architects’ capability to use and understand this graphic language may determine the

quality of the product of their design process.
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It is crucial to analyse the developments and new utilities provided by visualization
technologies, from a critical viewpoint. It is also crucial to differentiate which design
phase they can be helpful or harmful for. Adopting a whole new media directly to
one’s own graphic language may cause the architect adapting his/her design
decisions to a problematic or inefficient function of that media. This is exemplified
in many architecture students’ false attitude based on their affection on polished

photorealistic visuals of their own design proposals.

Creating a computer-aided medium to make an improvement and/or a difference
should go further than just copying characteristics of traditional media and
techniques, and cultivate idiosyncratic fundamentals and potentials of computer
technologies. One of the most conventional among traditional representation
techniques to comprehend three-dimensionality of spatial form and composition of
an architectural design product is physical modelling. Physical model of the 3D
mass, which is usually scaled down to a manageable size, can be perceived
dynamically. 3D CAAD models also can be perceived dynamically. Additionally,
they provide observation in full scale, thereby walkthrough facility. However
standard situation for CAAD modelling applies observing a 3D model’s 2D
projection on a screen (Breen, Nottrot and Stellingwerff, 2003). On the other hand,
VR technologies move further and provide an immersive experience in addition to
real-time dynamic perception, by putting potentials of computer technology and
nature of human interaction together into operation. Therefore, this thesis focuses on

analysis of potential of such immersive features provided by VR technologies.

2.2 Virtual Reality and Architectural Design Education

This study focuses on implementation and evaluation of an IVR-based learning
medium for architectural design education. In this sense, VR technologies and
fundamental terms and concepts issued in VR literature are explored. Additionally,
learning modalities which have been issued in relation to the educational
implementation of VR technologies, and past studies issuing use of VR in
architectural design and education are explored. Following review of literature

presents these explorations.
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2.2.1 Virtual Reality/Virtual Environment

Although virtual reality (VR) has numerous definitions based on the context and
area of application, it is generally defined as the use of computer graphics and
various human-computer interaction devices including displays to allow exploration
of a three dimensional, computer-generated environment which is called a virtual
environment (VE) in this context. In a VE, any real physical environment can be
simulated, abstract concepts can be visualised. Furthermore, any information or a
dynamic relation between multiple variables can be represented through and
interpreted into visual, auditory or haptic representations. It can allow its users to
explore and interact with, in real-time, a simulated event or place that does not exist
or is unfeasible to visit in real life. It can also provide real-time communication,
interaction and collaboration of individual users in such environment. Beyond these
capabilities, based on the human-computer interaction devices and methods
employed, a VR system can offer the viewer a convincing illusion and an intense
feeling of immersion which has been highly issued both theoretically and practically
in the literature.

Many studies mention generally similar components or fundamental elements of
VR, although some examples vary in focus and detail on technological specifications
issued. Witmer and Singer (1998)generalize necessary aspects of VR as:
involvement, immersion, and presence. “Involvement is a psychological state
experienced as a consequence of focusing one’s energy and attention on a coherent
set of stimuli or meaningfully related activities and events... Immersion is
psychological state characterized by perceiving oneself to be enveloped by, included
in, and interacting with an environment that provides a continuous stream of stimuli
and experiences.” (Witmer and Singer, 1998)Further they describe that presence is a
feeling of being somewhere else and presence provided by VR depends on
involvement and immersion. Burdea and Coiffet (2003)define VR with immersion,
interaction and imagination. Sherman and Craig (2003)mention four critical
elements for VR: a virtual world/space, immersion, sensory feedback, and

interactivity.
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It is important to mention here that the term immersion is used and defined in
various contexts of media in general in a way that might lead ambiguities or
confusion even in the VR-specific literature. In relation to that, Sherman and Craig
(2003)point out two different types of use of this term: One is mental immersion
which can be referred while using the term to indicate a mental or emotional state of
being engaged or involved in an experience; The other one is physical (or sensory)
immersion which is referred while using the term as “the property of a VR system

that replaces or augments the stimulus to the participant’s senses” (p.9).

There is also another issue about use of the term immersion, in relation with the term
presence; that sometimes they are mixed or used interchangeably. To provide clarity
on this issue, Slater (2003)separates these two terms. He suggests that “The more
that a system delivers displays (in all sensory modalities) and tracking that preserves
fidelity in relation to their equivalent real-world sensory modalities, the more that it
is 'immersive’. This is something that can be objectively assessed, and relates to
different issues than how it is perceived by humans.” On the other hand, he refers to
presence as a user’s subjective reaction (feeling) to the immersion provided by a
system; and he adds that different immersion levels can lead different users to feel
the same level of presence, while same immersive system can lead different users to

feel presence in different levels.

Because of general use of the term VE to refer any three-dimensional, computer-
generated environment and in relation with system-based definitions of immersion,
VR systems are commonly categorised as immersive or non-immersive based on
whether they deliver certain types of display and tracking technologies to provide
immersion. Most issued fundamental technologies among such are related to visual
display methods and human-computer interaction methods/devices. For example,
VR system can display visual information (i.g. visual scene, rendered visual
representation of the VE) via a computer monitor which displays two-dimensional
perspective projection of a 3D scene and eventually requires the user to mentally
reinterpret this 2D representation back into its original three-dimensionality. Same
system can provide interaction via traditional HCI devices like mouse or keyboard,
which employ different interaction methods instead of our natural bodily behaviours

to interact within real environments. Such VR systems are commonly called as non-
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immersive VR systems as they are considered incapable of offering the kind of
immersion and experience possible via an immersive one (Chen, 2010). On the other
hand, Winn (1993)mentions four necessary conditions for an IVR system: (1) a
head-mounted device for visual display through a wide field of view; (2) (user’s)
body (position and attitude) tracking; (3) transducers to interpret user’s intuitive
behaviours into computer commands for most intuitive interaction possible; and (4)
negligible delays in the system to extent that system can update the VE in response
to user’s actions. It is for sure that first condition which is mentioned with a specific
type of device should be considered by its time, because various types of visual
devices or setups, which are comparable in terms of their utility, have been
introduced and utilised in VR research later (e.g. Cave Automatic Virtual

Environment system).

Presence is also considered primary to an IVR (Mikropoulos and Natsis, 2011), by
generally being attributed to the level of immersion provided by the system.
Opposing the consideration of IVR as a tool to create a total immersion to achieve
presence in a formulated result-oriented manner with presence as the primary result,
Bowman and McMahan (2007)argue that presence is not the only benefit of
immersion. They mention that immersion can be achieved as in different
combinations of related components in order to partially or totally serve to different

purposes of a VR application.

Different techniques and devices can be combined to create different levels of
immersion according to specific purposes of any particular VE to be simulated.
Although research on human-computer interaction continues on various aspects,
contemporarily most advanced technologies which are more commonly utilized in
IVR setups can be classified as 3D visualization, motion tracking, haptic

technologies, and spatial audio.

22



Figure 1:A CAVE system in Beckman Institute Illinois Simulator Laboratory: University of
Ilinois at Urbana-Champaign

Figure 2:Oculus Rift DK2 Model HMD
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2.2.1.1 Three Dimensional Visualization

3D visualization is one of the earliest advancements utilized in IVR research and
viable setups, and is appreciated as a core facility for most IVR use. Most 3D
visualization technologies use similar techniques to stereoscopy method. This
method grounds on the fundamental principle of binocular vision of human visual
system. Stereoscopic techniques in general are based on presenting two slightly
offset 2D images of a 3D scene. These two images are created with appropriate
perspective and point of view in a manner corresponding to left and right eye of a
human. Then representations of the two images are combined in the brain of the

viewer and 3D depth perception is acquired.

3D visualization as a human-computer communication mediator can be provided by
different technologies and devices according to characteristics and purposes of an
IVR setup. One of two most common methods to achieve it is through a combination
of a singular screen, on which both of pair images are projected, and appropriate
special glasses to filter these pairs accordingly for the viewer’s eyes; as it is utilized
in Cave Automatic Virtual Environment (CAVE)setups. Figure 1 shows an example
of these setups. The other method is placing two separate screens or two separated
fields of a screen in front of eyes of the viewer; as it is commonly applied in head-

mounted displays (HMDs; see Figure 2).

2.2.1.2 Motion tracking

Intuitive interaction is highly important and even essential on some aspects to
acquire immersion in virtual reality applications. Traditionally, human-computer
interaction is implemented through devices like keyboard, mouse, controller,
computer screen. In some cases; a computer-generated representation of user’s body,
which is termed as ‘avatar’, can be provided and placed in the computer-generated
environment for user to interact through. Characteristics and capabilities of the
avatar are identified in the application in use. For example, in some computer games,
what the avatar figuratively sees in the virtual environment is projected on the
screen. Players visually interact with the environment through screen and the avatar.

Players can use assigned keys on keyboard to make the avatar move around in the
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environment. Players can move mouse to change the direction that avatar looks, in
other words they can change the direction of avatar’s whole body or head. However,
these traditional HCI devices are limited in terms of intuitiveness. Therefore,
immersive virtual reality applications require more intuitive methods such as

allowing users to control avatar’s head by intuitively moving their own head.

Contemporary motion tracking technologies give the opportunity to track numerous
movement of human body and to use this as data in order to interact with software.
Body can be tracked as a whole; or different body parts can be tracked particularly.
Head tracking is one of top priority in scope of VR applications. It allows users to
intuitively move their head to look in the direction that they desire and observe the
virtual environment in a manner that they do in real life. Further to that, head
tracking is a crucial element of IVR applications with 3D stereoscopic visualization.
If the real time rendering cannot be provided through a decent head tracking
protocol, such applications can cause temporary discomforts (e.g. motion sickness,

nausea, vertigo etc.) for user beyond failing the intended immersion.

Tracking hands and feet is another significant area for many IVR applications.
Devices like data gloves, relative workstations, or optical tracking devices allow
users to use their hands and gestures in order to interact within virtual environment
in a natural and intuitive manner. On the other hand, special treadmills can be used
to track motion of walking in order to provide an intuitive movement in virtual

environment while giving a coherent kinaesthetic sensation of walking to the user.

2.2.1.3 Haptic Technologies

Haptic technologies have been in use in our daily lives in different levels for a long
time, such as tactile feedback mechanisms on touchscreens of smartphones.
Significance of haptic technologies for IVR grows especially on that haptic
applications allow users to feel physical sensations of touching in terms of texture,
weight and/or rigidity of an object encountered in a VE. Although haptic
technologies seem like it is behind visualization or tracking technologies in terms of

usability, effectiveness and affordability, related research and development gathered
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momentum with growing presence of VR research and technologies in literature and

market.

2.2.1.4 Spatial Audio

Spatial audio rendering is a well-developed area and an important part of IVR.
Utilising auditory rendering capabilities of computers, combining with stationary
auditory displays like speakers-based surround sound systems or head-based
auditory systems like headphones allow participants to hear sounds simulated in a

manner considering realistic sound propagation in a virtual environment.

2.2.2 Virtual Reality and Education

VR technology is developing and also becoming more popular every day, thus it
takes more place in educational area too. Literature shows that it has been
successfully employed in many educational applications (Pan et al., 2006; Chittaro
and Ranon, 2007; John, 2007; Rauch, 2007; Monahan, McArdle and Bertolotto,
2008). Virtual environments have been used in educational area, in many different
types. These types vary based on being, such as: online or offline; single user or
multiuser; non-immersive or in different immersion levels. Some of them were
implemented for pure educational purposes while some were reinterpreted from or
integrated into virtual gaming environments. Virtual worlds (VWSs) are one of online
and multiuser types, in which large amount of users can create an avatar, participate
in activities, explore the world, and communicate with other users. Examples of such

include Active Worlds and Second Life.

VEs used for teaching and learning purposes are known as virtual learning
environments (VLESs). Research and application of such brought new insights into
teaching and learning, thus it leaded to many studies experimenting with and
evaluating VLEs, and publications issuing its various educational aspects (Akpan
and Brooks, 2005; Childs, 2007; Mason, 2007; Dawley, 2009; Hew and Cheung,
2010; Jestice and Kahai, 2010; Petrakou, 2010). Capabilities provided by VR
technology, especially ones which are unique to VR, can bring possibilities of new

learning experiences which are again unique to educational use of this technology.
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However, exploration and evaluation of theoretical approaches concerning learning
and teaching are utterly important for implementing VLES to meet educational
purposes and assist the learning process appropriately (Chen, 2010; Mikropoulos
and Natsis, 2011). Accordingly, especially in the last decade, this concern has been
highly issued and experimented in the VLE research area, as it can be also traced

through studies surveying the VLE literature like one of Duncan et al.’s (2012).

Immersion gathers a special attention in VLE research too as it does in VR research
in general, because of its richness in terms of its unique potential for education
(Bowman and McMahan, 2007; Chen, 2010). Winn (1993) argues this potential as
that immersion can remove the interface and the subject-object boundary between
user and information in a computer. He suggests that immersion can engender a
first-person experience which is personal, direct, subjective and often tacit, thus an
immersive VR allows the learner to use this experience to create the kind of
knowledge that s/he cannot acquire through a non-immersive system or a traditional
teaching method based on third-person experiences. Therefore, immersion factor and
unique potentials that it brings to a VLE require to be distinctively overseen while

theoretical approaches are being employed.

2.2.2.1 Learning Theories in Virtual Learning Environments

Educational theories and strategies which have been commonly issued in the
literature regarding theoretical or experimental studies on implementation of VLEs
are explored in this section. These theories and strategies were selected based on
author’s review of literature and reviews from several comprehensive studies (Savin-
Baden et al., 2010; Dass, Dabbagh and Clark, 2011; Mikropoulos and Natsis, 2011;
Wang and Burton, 2013; Loke, 2015). It seems that constructivist theories and
experiential learning have the predominance among others, as it is also reported in

the studies mentioned above.

Constructivism

Significant amount of work on constructivism can be traced back to individual

works of Jean Piaget and John Dewey. According to constructivism, knowledge is

27



constructed by an individual. This occurs through interaction, as a first-person
experience, between the individual and the environment. Piaget (1970) specifically
mentions that both bodily sensorimotor activities and mental operations are involved
in such interactions. Constructivist learning theory proposes that learners construct
meaningful knowledge from combination of such individual experiences and their
own existing knowledge (Huang, Rauch and Liaw, 2010), by actively engaging in
authentic and reflective learning activities (Chen, 2010). In terms of course design, it
focuses on how a learning environment should be designed, rather than instructional

sequences (Jonassen, 1994).

In VLE research, principles of constructivist learning theory are considered as
fundamental and a reliable basis for implementation of effective VLEs, by many
researchers (Mills and de Aradjo, 1999; Taxén and Naeve, 2002; Chittaro and
Ranon, 2007; John, 2007; Dimitropoulos, Manitsaris and Mavridis, 2008; Shih and
Yang, 2008; Virvou and Katsionis, 2008). Winn (1993)promotes especially
immersion on this issue; by pointing its potential of providing the kind of first-
person experience which is compatible to the one argued by constructivists. Yet
again, in order to meaningfully employ the constructivist learning theory for
implementation of a VLE, it is crucial to specify the aspects of interactions provided
in the VE and how these aspects may help to construct any particular knowledge
according to constructivist principles.

Social Constructivism

Social constructivist views considered in VLE research can be traced back to the
Vygotskyan theory of social constructivism. Vygotsky (1978) emphasizes social
practices and individuals’ internalisation of them for learning to happen. According
to him, such practices involve verbal activities as well as bodily hands-on activities.
Furthermore, Jonassen (1994) indicates importance of collaboration and social
negotiation in construction of knowledge. Research on educational VEs shows that
these environments can support social negotiation and collaboration in learning as

constructing knowledge (Mikropoulos and Natsis, 2011). Such social interactions in
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a VE can be provided between participants as well as between participants and

computer generated characters.

Experiential Learning

Major amount of VLE studies issuing experiential learning cite Dewey (1998) and
Kolb (1984) who also drew from Dewey’s work. Kolb’s theory employs active
experimentation and “concrete experience” (Kolb, 1984, p.30); and suggests that
students learn through what they personally experienced by reflecting on this
experience so that they can make meaning of it to the extent that they can act
creatively in new situations. Therefore, in order to employ experiential learning
theory for implementing a meaningful VLE, it is crucial to identify the analogy
between what is drew from the theory (e.g. concrete experience) and its
correspondent theme in the applied VLE.

Situated Learning

According to Lave and Wenger’s works (Lave, 1988; Lave and Wenger, 1991;
Wenger, 1998), which are widely cited for this issue, situated learning theory
suggests that humans think and act in a manner which is highly related with their
sociocultural context. In situated learning theory, learning is actively acquired
through what is experienced within the provided context. Situated learning occurs as
students use their critical thinking and kinaesthetic abilities through cooperative
activities within the context involving a particular social and physical environment.
Therefore, in order to employ situated learning theory for implementing a
meaningful VLE, it is crucial to identify the context provided in the VLE and how it

may lead learners to think and act as they would in real-world situations.

Problem-based Learning

Problem-based learning (PBL) as an educational strategy has various definitions.
Generally, it can be explained as a strategy which starts with an open-ended real-
world ill-structured problem. In PBL, learner has control over all problem-solving

process and learning process. In addition to content knowledge, process skills and
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learning attitudes such as critical thinking, reasoning, self-directed learning, finding
and using appropriate resources, and planning the process’ itself are emphasised as

learning outcomes of PBL. (Kwan, 2009)

A VLE can simulate a real-world problem with its context. An appropriate
application of VLE employing a PBL strategy can provide opportunity for students
to explore the structure of a problem, to work with it, and to construct new
knowledge, according to provided immersion, context, and interactions allowing free

discovery (Huang, Rauch and Liaw, 2010).

In addition to these theories and strategies; self-efficacy, motivation, and cognitive
load topics are also often issued in VLE research studies. Self-efficacy can be
defined as an individual’s belief in his/her capability to accomplish a particular task;
and it is influenced by enactive experiences, vicarious experiences, verbal
(motivational) persuasion, and psychological and affective states (Bandura, 1997).
For example, one’s successful performance on a particular task increases her self-
efficacy about performing the same task in future. Some studies (e.g. Henderson et
al., 2012) try to improve students’ self-efficacy about real-world tasks by simulating
the task in VE for students to practice. Motivation is considered as a major cognitive
factor in learning process (Sutcliffe, 2003). As an example on relation between
motivation and VLEs, Limniou et al.’s (2008) study shows that an immersive 3D
VLE, compared to a two-dimensional animated environment, can increase students’
motivation. About cognitive load, it is suggested that a realistic and immersive VLE
might reduce cognitive load during the learning process (Wetzel, Radtke and Stern,
1994), and thus it provides knowledge acquisition with less of a cognitive effort
compared to traditional methods (Chittaro and Ranon, 2007).

2.2.2.2 VR in Architectural Design and Education

Advancements on VR and related HCI technologies sourced new ideas and
opportunities for not only profession of architecture and other design disciplines but
also their education. Paradigm shifts on space, perception and interaction methods,
led by these advancements, created new demands and gathered attention on related

interdisciplinary studies. Scholars from various disciplines like computer science,
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cognitive science, psychology, pedagogy, and design theory to directly or indirectly

contribute to the research on use of virtual reality in architecture and its education.

In 90’s, studies about VR in architecture primarily made progress upon exploratory
applications. In beginning of 2000’s, it was argued that IVR systems need to become
affordable, dependable, and offer high value over alternative approaches, to be used

(13

widely; and that even if IVR technology can fulfil this concerns “...appropriate
application software for architectural design and interoperability will be the next big
issues to be resolved before VR systems can become design tools.” (Paranandi and
Sarawgi, 2002) Focus started to move from the question of “Is VR useful or not for
education?” to “How to design and use VR to support the learning?” (Mantovani,
2001), and pedagogical needs were remarked on integration of such technologies

(Hamza and Horne, 2007).

In 2000’s, studies concerned more about three research areas, respectively, (1)
design method; (2) theory, history and architectural critique; and (3) human
interaction with the space and artefacts (considering ergonomics and perception),
according to papers presented in annual conferences of the ACADIA, ECAADE,
CAAD Futures, CAADRIA, ASCAAD and SIGRADI (Freitas and Ruschel, 2013).

Without being limited to an educational framework, many studies contributed to the
field through various aspects. Topics like modelling, designing, collaboration,
representation, and spatial perception come to the forefront among these.

In relation with representation and interaction capabilities of VR technology, use of
VR as a design tool is an important and highly focused area. Examples of
applications developed for such use range from sketch tools based on desktop-VR
systems, like the DDDoolz which was implemented for use in early design (Achten,
De Vries and Jessurun, 2000), to real-time fully immersive 3D design tools, like the
CAVE-CAD which was implemented to allow carrying out the entire design process
within a high-fidelity immersive CAVE facility (Zhang et al., 2011). Based on the
criticism pointing out that all design tools have their own shortcomings, hybrid
design environments and methods combining the use of both immersive and

traditional design tools are also explored in the field (Okeil, 2010).
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Design studio is a crucial part of architectural design education. Collaborative
designing and learning are emphasized in different manners in design studios.
Benefits of such collaborations on architectural design education were addressed
before (Kvan, Yip and Vera, 1999) and they were also utilized in studies of many
scholars exploring use of virtual environments in design studios of architecture
schools. In this manner, Virtual Design Studio (VDS) have been used in 90’s as an
environment for design teaching and even collaborative IVEs have been used for
design reviews (Davidson and Campbell, 1996). Collaboration utility of VDSs is
still evaluated and emphasised in cases of various platforms including virtual worlds
like the Second Life (Gul, Williams and Gu, 2012). However, integration of
immersion into interactive design activities in VDS was explored more in 2000’s
and later (Schnabel, 2011). For example, a study of Schnabel and Kvan (2002)
aimed to explore how designers create and communicate early design ideas through
IVEs.

Visualisation, navigation, and interaction methods were highly issued in terms of
representation and perception of architectural spaces in VEs. Some studies (Henry,
1992; Nikolic, 2007; Zikic, 2007) explored correlations between tech-based
components of VR systems and their effects on architects’ spatial comprehension;
and IVEs were compared to real-world environments in terms of spatial
comprehension they allow (Angulo, 2015). Such studies commonly focused on
perception of space dimensions (e.g. area, size, proportion, etc.), perception of
spatial orientation, and the affective appraisal of the spaces in order to measure
and/or compare the level of spatial comprehension, based on the idea that IVR can
effectively represent both quantitative and qualitative aspects of architectural spaces.
Additionally, within the context of architectural design education, VR components
like field of view, stereoscopic display, interactivity, and navigation through the VE
are emphasised; and it is suggested that VR systems utilising depth perception can
represent spatial information to students in a more efficient and less misguiding
manner compared to the traditional techniques (Kalisperis et al., 2002). Furthermore,
Schnabel (2011) argues that use of VEs as a 3D design tool enhances designers’
spatial comprehension in a manner employing lesser cognitive load than use of

traditional design tools
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In terms of spatial comprehension in architectural VEs, bodily interaction is also
another topic of interest, although it is not widely issued. Research indicates that
users utilise egocentric reference frame by comparing their own body with the
objects in space for understanding size and proportions and possibly for spatial
reasoning during the exploration of IVEs (Roupé et al., 2012).

It is acknowledged that VR can support design education with its potential benefits
like the ability to test and communicate ideas in an immersive 3D environment
which provides real-time feedback during the design process (Sala, 2007; Whyte,
2007). Additionally some evidence has been provided that VR can help to increase
student motivation and effective knowledge transfer because it can constitute an
experiential environment during the learning process (Mantovani, 2001; Horne and
Thompson, 2008). Although research on VR use in architectural design education
provide a general framework of knowledge and it is supported with practical and
experiential studies of educators in architecture schools, methodologies considering
intrinsic cognitive needs of architectural design teaching and learning requires more

investigation for effective integration.
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CHAPTER 3

METHOD OF INQUIRY

3.1 Hypothesis

IVR technologies can be utilised to enhance novice architecture students’ process of

learning how to design in human-scale.

3.2 Research Questions

Aiming to explore potentials and the role of IVR as a computer aided learning
medium for learning how to design in human-scale in architectural design education,

this study investigates these research questions:

e What can an IVR implementation provide as a learning medium in terms of
learning how to design in human-scale in architectural design education?
e How can such IVR implementation be integrated into architectural design

education?

e How can such IVR implementation be evaluated?

3.3 Review of the Literature

The first half of the reviewed literature proposes a framework which indicates that
such educational design tool should:
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e encourage the inquiry of both content and the learning process,

e encourage students to involve more in critical thinking process,

e enhance learning by meaningful experiences related to the aimed learning
outcomes,

e provide usage in an easy, natural sand intuitive way,

e Dbe implemented by focusing on fundamentals of physical, virtual and

cognitive dialogues which occur between human, computer and information.

In the second half of reviewed literature, VR technology, its affordances, theoretical
bases, educational use and related learning theories/strategies, and its use in
architecture and in architectural design education are explored. This review proposes
a framework that emphasises the immersion as most unique utility of VR technology
with most unique educational potentials. It also emphasises the requirement of in-
depth investigation of VR utilities in relation with educational theoretical bases for

implementing meaningful VLEs.

In terms of architectural applications, literature provides considerable amount of
studies on investigation of the representativeness and usability of immersive virtual
environments. Issuing quality and type of software and hardware components as a
part of a virtual reality setup, many researches have been aiming to evaluate and/or
improve accuracy of the representativeness of VR; people’s perception of
distance/size/angle, sense of orientation, wayfinding, creating cognitive map of the
environment. Clearly, people’s overall spatial comprehension and effective spatial
cognition in a virtual environment is highly significant especially in terms of use of
VE as an architectural application. Regarding this, the author has also conducted
some informal studies preliminary to this thesis. These studies have investigated a
comparison between 2D vision provided by a computer screen and 3D stereoscopic
vision provided by a VR-HMD in terms of their representativeness accuracy and
effects on user’s spatial comprehension of an architectural virtual environment.
Participants of the experiments were recruited from architecture students who are on
their early years of education. Results of these studies have demonstrated no
significant difference between two visualisation methods. Additionally, during use
of HMD, some students expressed a sense of disorientation, and even some students
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got motion sickness. It was also noted, for future studies, that interview with
students tend to suggest that experience in computer usage and in playing computer
games might be related to the disorientation problem. Advancement of such studies
is naturally effected by the current pace of technology as well as by the lack of in-
depth investigation about space-related cognitive skills and evaluation methods of
these skills. These difficulties are also indicated by contributions from disciplines
like visual cognition and design cognition. In a similar manner, motion sickness and
disorientation problems are issued by VR developers in the market and scholars

from disciplines related to VR (hardware and software) development.

On the other hand, in terms of research on VLEs for architectural design education,
literature mostly provides a general framework of knowledge about potential
benefits regarding spatial perception, affective appraisal of spaces, motivation,
collaboration, representation, practical use as a design and/or modelling tool. This
research is also supported by practical and experiential studies of educators in
architecture schools. Furthermore, it is highly emphasised that the explorative and
engaging nature of immersive virtual environments is of vital importance in terms of
preparing and presenting this technology as an educational tool. Immersion and the
opportunity to experience (an architectural space) are the essence of this nature.
Additionally, educational theories and approaches are also crucial in such
implementation and integration, as it is widely asserted in the literature. However,
investigation of; immersion methods, what they can bring specifically for
architectural education, which educational objectives can be enhanced or newly
implemented by utilisation of them, and theoretical bases of such educational
applications is very limited. Therefore, this study aims to focus and to contribute in

this area of research.

At this point, an approach is constructed for implementation and integration of an
educational architectural design tool which utilizes immersive virtual reality
technology to issue the nature of the stated problem. This approach centralises on
three concerns: (1) educational objectives (with identified learning outcomes to
focus on); (2) unique utilities provided by VR technology; and (3) learning theories
and strategies. Items which are issued under these concerns should be reciprocally

analysed and identified in a manner in which each item of different concerns are
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aligned to benefit from each other effectively. Additionally, the educational design
tool to arise from this alignment should be able to respond to the expectations

indicated in the first half of the literature review.

3.4 Synthesis

Developing an understanding on scale and dimensions is crucial in architectural
design education, especially in terms of learning how to design in human-scale.
During the entire architectural design education, students are expected to develop
this understanding through repetitious practice of creating, observing and analysing
representations involving different scales and viewpoints. However traditional
representation tools including computer aided ones are limited in terms of
transmitting a perfect sense of scale of an architectural space. One can easily suggest
that VR technologies can be helpful in this area, based on its capability to provide an
experience most analogous to being in an architectural space, even if that space does
not exist as its intended form in physical reality. As one of most common examples
to provide immersion via VR, walkthroughs involving 1:1 scale 3D visualisation
combined with head-tracking utility provide a great potential to aid this issue.
However, considering the literature and preliminary studies of the author, these
utilities alone in comparison with traditional methods do not provide big direct
advantages in terms of perceiving scale and dimensions of a large architectural
space, although they can be supportive and beneficial in general terms if they are

combined with other methods or tools.

On the other hand, first architectural design assignments in architecture schools
involve relatively small scale and less complex architectural spaces. Students are
expected to study form, scale and dimensions of these spaces in a way to fulfil the
spatial needs required by simple use cases and activities which can be generated by

student or which usually are readily assigned by the instructor.

At this point, understanding spatial needs of human activities based on use cases and
responding these needs through dimensional decisions in an adequate scale compose
an important dialogue. Such dialogue is most evident in designing architectural
elements with which humans bodily interact. These architectural elements include
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building components like doors, windows, stairs, etc. and furniture. Getting familiar
with this dialogue in early phases of architectural education might help to develop an
understanding on spatial needs of architectural spaces in terms of scale and

dimensions.

Furthermore, using human figures and drawings and models of adequate human-
scale architectural elements is an important practice to understand and study the
scale of architectural spaces through representations. Drawings and models of such
objects serve as a reference to compare with the rest of spatial components that take
place in same representation. This practice and kinds of knowledge acquired through
this practice are fed by different sources. One among most common types is sources
providing technical drawings and metric information of architectural objects within a
standardised manner, like Neufert et al.’s (2012) “Architect’s data”. Technical

drawings of built architectural examples also can be utilised similarly.

Students can directly reproduce what these sources provide; or further they can
utilise these to acquire an understanding about human-scale and scale of
architectural objects and spaces as much as their existing conceptual and experiential
knowledge about scale of everyday objects allow. Such knowledge based on
students’ personnel experience is also one of sources mentioned above. In other
words, students can acquire such knowledge through their bodily experience of
interaction with human-scale architectural objects in real world, continuously adding
to their past experiences; thus they can utilise this knowledge in their educational
practice. In addition to the interaction with objects, students can also explore size
and scale of these objects by actually measuring examples of them in real world.
Additionally, sometimes instructors encourage students towards this kind of

practices if they consider that it is necessary.

Students are expected to utilise all these sources and to reflect what they learn, in
their design process and proposals. In an ideal design studio, instructors motivate
students to utilise these sources; evaluate their design process, proposals, and
representational products; and guide them through feedbacks. However, through a
type of evaluation which highly focuses on product, it is not likely to truly assess

what students have learned, how they have learned, which learning attitudes and/or
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skills they have utilised and developed through learning/designing process.
Especially during the evaluation of a highly functional well designed product, it is
hard to truly assess whether the student have realised high quality learning during
the process, or just have copied one type of functional and practical information to

get a result.

Utilising all these learning practices mentioned above and combining them in an
efficient manner highly depend on students’ own efforts, motivation, and cognitive
abilities. Additionally, not all students need to utilise every practice for every single
item on every project. Sometimes students can be already familiar with scale and
dimensions of particular architectural elements, or they can copy such information
and integrate into their design and still develop their design skills on different
aspects. However, a more sophisticated educational purpose stand still at this point,
which is acquiring skills of critical thinking and reasoning, and being aware of the
value of the related information, sources and learning practices. This situation points
out an ambiguity in terms of learning how to design in human-scale. Most
importantly, this ambiguity can mislead students’ self-awareness on what they know
or what they are capable of; and can affect students’ creativity and learning attitudes
in the long run. Problems related to the assessment remind that it is also crucial to
investigate how to assess any method to respond these issues. This is explored and
argued later on this chapter.

Considering learning about architectural elements with which humans bodily
interact, it can be proposed that VR’s immersive utilities, which can provide the
awareness of one’s own body and the opportunity to interact via this body in a VE,
can be helpful. Students might experience bodily interaction with architectural
elements and also might use their body as a reference in an IVR application which
can provide these utilities in addition to 1:1 scale 3D visualisation and head-tracking
utility. This might be helpful especially in case of architectural elements, objects,
spatial compositions and/or use case scenarios which students are not very familiar
with. This can be also aligned with ‘learning by experience’ approach. However, this
study pursues a more comprehensive educational purpose and perspective. The
purpose is to provide a practice for learning on how to define a problem, to gather

information, to question, to relate different information and ideas, to use critical

40



thinking and reasoning skills, and so on while approaching a design problem. In
other words, the purpose involves not only experiencing the particular architectural

compositions or elements but also experiencing the process of such problem solving.

At this point, Problem-Based Learning (PBL) can be an adequate learning theory for
the pursued approach to base upon. Proposing an educational tool and a method for
using it aligning with PBL in such manner would also be able to serve Inquiry-Based
Learning (IBL). It could encourage the inquiry of both content and the learning
process; encourage students to involve more in critical thinking process; and
enhance learning by meaningful experiences related to the aimed learning outcomes.
Such learning process is influenced under variety of cognitive skills and thus the
learning style of individual students. Therefore, the application should be able to
serve in a design/learning activity in which students can experience their own unique
design/problem-solving process, do self-assessment, and thus construct meaningful
knowledge from combination of individual experiences and their own existing
knowledge, by actively engaging in authentic and reflective learning activities. Such
claim requires an alignment with and guidance of a comprehensive learning theory
like Constructive Learning Theory (CLT). This theory is highly issued in Virtual
Learning Environment (VLE) research area and even suggested by many researchers
as fundamental and a reliable basis for implementation of effective VLEs.
Furthermore, as this theory emphasises the design of learning environments rather
than the design of direct instructions, it can guide the boundaries and bring a better

definition for the application and the method of using it.

The analogy issued here so far draws a frame to define an adequate IVR application
and an integration method for it. Accordingly, this application should allow an
immersive experience by which users can visually explore the environment in 1:1
scale, and directly in true 3D. Even if these utilities alone cannot provide direct
benefits for the primary issue of this study, they are fundamental to visual immersion
and most certainly complementary to the other immersive utilities. As the human-
scale and understanding the environment in response with human-scale are primary
in this issue, this application should also allow users to understand their own scale
and to make comparisons between their own body and the environment through

visual exploration actualised via natural body movements. Considering the relation
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between dimensions of architectural elements and humans’ bodily interactions with
these elements, this application should provide the experience of bodily interaction
with the environment. For the sake of the alignment with PBL and CLT, this
application should constitute a learning environment which can be designed and
utilised by instructors according to the issued design problem. Discourse on the
Media Interaction Model issued in architecture schools and from the discourse
related to the integration of computer technologies into design education also bring
some guidelines for this implementation and integration. Accordingly, this
implementation and integration should be realised by focusing on fundamentals of
dialogues which occur between human, computer and information. The media to be
implemented should provide easy, natural and intuitive usage. It should not only
provide easy access to various kind of information in itself but also be adequate to
be utilised in a design/learning process in which the designer/learner alter in between

multiple different media.

At this point, further investigation requires an experimental study involving an
Immersive Virtual Learning Environment which is implemented and integrated
accordingly in an adequate educational scenario. Such experimental study also
requires an adequate assessment method in order to gather tangible information and
to provide a reliable analysis. This assessment method is explored under the next
title in this chapter. Further information about the experiment, the application and
the educational activity which are proposed and explored by the author is provided

under “Experiment Design” title.

3.5 Bloom’s Taxonomy, Revised Bloom’s Taxonomy, SOLO Taxonomy

Architectural design process is not necessarily a linear process. It involves; problem
defining, setting priorities, considering prior knowledge, research, intuitive
exploration, experimenting, discovery, making logical decisions corresponding to a
part and to the whole, and many other acts; reconsidering these acts with their cause
and effects on new steps; and iteratively redefining the path (i.e., identifying the new
step) along the way. Therefore, it already involves some learning and knowledge

construction which vary in content, context, method, quantity or quality from one
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design to another. In addition to this, any design process performed towards
fulfilling the requirements of an educational activity can serve to a superordinate
agenda to train learners by providing rich opportunities and by encouraging them to
experience these various acts and eventually various paths, in a meaningful way.
Accordingly, as a method for investigating the quality of learning through a design
process/learning activity, considering the learning as an iterative process which is
always influenced by internal and external variables, and thus evaluating it by the
level of its complexity and sophistication coheres with the nature of design, more
than considering the learning by its separately defined cognitive processes with pre-
identified outcomes does. In this case, this coherence becomes more prominent,
considering that this study aims to investigate the involvement of certain
components of the learning environment in students’ proceeding in complexity of

implementing a principle to an open-ended design task along the process.

One of the most widespread and influential techniques to evaluate the quality of
learning through student output is the Bloom’s Taxonomy which was proposed by
educational psychologist Benjamin S. Bloom and his colleagues in 1956 as a
framework to classify educational objectives. They categorized thinking behaviours
involved during the learning process into domains, and these domains into sublevels.
The cognitive domain among three major ones including also affective and
psychomotor, contains six levels as (1) knowledge, (2) comprehension, (3)

application, (4) analysis, (5) synthesis, (6) evaluation.

In 2001, a revision of Bloom’s taxonomy was published by Anderson & Krathwol.
They derived to a more dynamic conception of categorization of educational
objectives, by reconsidering the cognitive domain with its relation to both
knowledge dimension and cognitive process dimension. In the revised taxonomy,
any educational objective to be classified is considered with its particular statement
containing a verb and a noun. The verb refers to the intended cognitive process.
Categories of cognitive process dimension are —from simple to complex- (1)
remember, (2) understand, (3) apply, (4) analyse, (5) evaluate, and (6) cerate. On the
other hand, the noun refers to the relevant knowledge. Categories of knowledge

dimension are -from concrete to abstract- (1) factual knowledge, (2) conceptual
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knowledge, (3) procedural knowledge, and (4) metacognitive knowledge. Therefore,

learning objectives are defined and determined through a two dimensional matrix.

Although Bloom’s Taxonomy has been proved to be useful, it is also argued upon
some difficulties it involves. For example, Biggs and Collis mention that it “is really
intended to guide the selection of items for a test rather than to evaluate the quality
of a student's response to a particular item” (Biggs and Collis, 1982). To illustrate, a
teacher can set some particular items associated with different levels of cognitive
domain to assure if student is able to give responses in these particular levels.
Consequently; it is difficult to employ this taxonomy meaningfully in scope of open-

ended design tasks.

An attempt to utilise the revised version of the taxonomy in this study draws a
situation overlapping with this argument. Revised Bloom’s taxonomy (Anderson and
Krathwohl, 2001) suggests beginning with a learning objective which might be (in
case of this thesis) “Students should learn to apply the principle of human-scale
design”. This objective cannot be straightforwardly taught; and cannot be truly
assessed through evaluation of a design product proposed by the student. Learning
such knowledge involves acquiring many different types of knowledge and/or skills

in terms of different cognitive processes such as;

- (Remembering) identifying user needs and use case scenarios,

- (Understanding) interpreting user needs and use case scenarios into spatial
needs,

- (Applying) implementing the procedure of finding relative information
(from published media, built examples, or by imagination and
experimenting),

- (Understanding) interpreting graphical and/or numerical information
provided as standards or functioning examples into responds to needs of use
case scenarios in the form of a mental imagery,

- (Evaluating) detecting inconsistencies of particular elements in products in
terms of human-scale and overall scale of the whole product,

- (Creating) produce an architectural space based on criteria corresponding to

the principle,
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- (Creating) hypothesising user needs and scenarios (which were not

experienced by the student before) based on the principle, etc.

In this case, particular instructional activities and assessment methods can be
designed, corresponding to each type of knowledge and/or skills. Furthermore,
alignment between the objective, instructional activity, and assessment should be
examined. This examination emphasises consistency in terms of intended student
learning. However, knowledge types exemplified above are not necessarily required
to be utilised altogether and equally efficient by all designers; nor for all design
problems. Utilisation of these knowledge and/or skills always depends on students’
cognitive skills, self-awareness, and personal preferences as much as it depends on
experts’. In this case of proposed learning objective, enforcing strict instructional
activities and assessment on specific knowledge and/or skills does not truly cohere

with the nature of design education.

Additionally, Bloom’s Taxonomy involves the assumption that its proposed levels of
cognitive domain are ordered in terms of cognitive complexity. Bloom and his
colleagues make the assumption through surveying the opinions of psychologists
and educators. Such assumption is also inherited in Revised Bloom’s Taxonomy. To
illustrate, it is believed that understanding is more complex than remembering;
applying is more complex than understanding, and so on. Therefore, this hierarchical
order is questioned in the literature to an extent that it is argued and suggested as a
weakness of the taxonomy which calls for another revision of it (Marzano and
Kendall, 2006).

Another technique among most notable ones which are utilized to evaluate the
quality of learning is the SOLO Taxonomy developed by Biggs and Collis (1982),
where SOLO stands for the Structure of the Observed Learning Outcome. Biggs and
Collis derive from Piaget’s theory of cognitive development and particularly the
developmental stages in thinking. They argue that there are also stages within a
hierarchical order, which realise in process of learning. According to their argument,
these stages are not identical with, but derive from those developmental stages; so
thus their hierarchical order. Accordingly, in terms of evaluation, they focus on the

structure of the actual responses that students give to particular learning tasks, rather
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than any concept of cognitive structure of the individual. Additionally, Biggs and
Collis investigate this idea through direct research on student learning, in which they
study the organisation of responses from a large number of students from various

educational levels, in various subjects.

One of most advantageous features of the SOLO taxonomy is that it is applicable to
open-ended tasks because it focuses on the structural complexity of any response
given by the student. SOLO taxonomy involves five levels to describe the structural
complexity of a student response. These levels are respectively; (1) prestructural, (2)
unistructural, (3) multistructural, (4) relational, and (5) extended abstract among
which the last one corresponds to the highest level of structural complexity. These
levels also differ in terms of required capacity of working memory; and relating
operations, consistency and closure involved in the performance. Table # which is
originally created by Biggs and Collis outlines the basic features of these levels, and

their correspondence with the developmental stages. Accordingly:

e A prestructural response involves no adequate knowledge, but incompetence.
Sometimes it can be observed that it involves an attempt to create a link
between response and the given cue (i.e. question) by using an irrelevant
information or tautology.

e A unistructural response provides a link between response and the given cue
through one relevant aspect, information, or datum.

e A multistructural response provides a link between response and the given
cue through multiple relevant aspects, information, or data. These aspects are
not necessarily independent from each other, but the response does not
employ a linking concept or any interrelation over those aspects to create a
consistent conclusion.

e A relational response goes further than a multistructural one. It provides
multiple relevant aspects, information, or data and issues them in a
conceptual scheme. Through employing a linking concept or interrelations
over those, it constructs a consistent conclusion within given context.

e An extended abstract response provides what a relational response can, but
further conceptualise all the relevant aspects, information, or data, and their
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interrelations at a higher level of abstraction. It introduces an abstract
principle, deductions, and/or analogies which were not present as any kind of
cue; yet it explores their compatibility with another and with the integrity of

whole response.

The approach pursued in this thesis aims to propose a virtual learning environment
as a tool, and a framework to meaningfully integrate it in a particular kind of
problem solving activity. That kind involves an open-ended problem. Considering
that it is a design problem, it constitutes a process in which various learning
attitudes, various kinds of information and aspects are issued iteratively. These
varieties are not predetermined and are under influence of students’ personal
capabilities and preferences as well as the context of the given design problem.
Therefore, an objective and systematic evaluation of students’ unique performances
of same (design) problem solving activity involving the provided learning
environment is required in order to further investigate the tool and the framework of
its integration to be proposed. Under these circumstances, the SOLO taxonomy

might preserve a great guidance for such evaluation.

In terms of investigating an individual’s design performance, individual’s design
process becomes prominent. As it is also argued earlier in this chapter, evaluating a
design product constitutes limitations in terms of evaluating students’ intentions and
learning attitudes they utilised during the design process. Consequently, with a
certain focus on the design process, the whole performance should be considered as
the response which student constructs for the design task, in order to utilise SOLO
taxonomy into a proper evaluation. This requires an experimental design in which
adequate type and amount of data can be collected from the individuals’ actual
design processes in order to analyse their structural complexity. The experimental
design, its association with SOLO taxonomy, and proposed criterion framework that

enables the evaluation will be discussed next in this chapter.

3.6 Method

It is already difficult to make qualitative or quantitative research in fields of VR,

architectural design and design education. This study aims to contribute to an
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interdisciplinary field which integrates these fields. Therefore, in order to make a
tangible investigation, various methods are combined to reach meaningful and
measurable data. These methods and how they are utilised during this study are
elucidated in this section; and elaborated in following sections under this chapter.

This study focuses on utilization of IVR technologies to enhance novice architecture
students’ learning of how to design in human-scale. Deriving from the review of the
literature, initiated research questions and preliminary studies of author, a
framework is reached for implementation and integration of an IVLE into
architectural design education. This framework arises from the reciprocal analysis of
educational objectives (with identified learning outcomes to focus on), unique
utilities provided by VR technology, learning theories and strategies. Accordingly,
this framework identifies features of the IVR application; and premises its use as a
learning-environment during the design process for a given design problem. At this
point, further investigation is required in order to discuss potential effects of such

application to learning in the issued context.

Bodily activity is highly crucial in terms of human-scale design. There is a strong
and direct relation between these two subjects in many cases. Even if the knowledge
about this relationship is not reconstructed from the ground by every designer nor
during every design decision, an understanding about it should be acquired by
architect for him to be able to comprehend what he is doing, why he is doing, and
how he is doing when it comes to making a design decision which is anyhow related
to a bodily activity. What can be designed and how can be designed is limitless. On
the other hand, what can be learned about how to design is also limitless, but what
can be taught and how can be taught is limited in educational means. Accordingly,
putting an effort into teaching how to design a certain thing by using a certain

strategy for a certain design problem starts to lose its meaning in this case.

A superordinate educational purpose is that students should learn how to do
reasoning and critical thinking in a way examining the aforementioned relation.
Deriving from the constructivist learning theory and the problem-based learning, it is
believed that adequate learning environment and learning activities, in other words

providing a meaningful experience of the act which is to be learned can lead
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meaningful learning in this context. Therefore, this study aims to introduce students
to a kind of design practice in which such reasoning and critical thinking is highly
issued. It aims to familiarise students with such design thinking process.
Accordingly, the purpose at the hand should be to provide a learning environment
which can meaningfully fertilise the act of such reasoning and critical thinking.
Therefore, what should be investigated in the first place is potential of the proposed
learning environment to provide a meaningful experience of such design thinking

activity.

In a case where a student responds to a particular type of design problem and s/he
uses the proposed IVR application during the process, it can be observed that if
student experiences certain bodily activities (via being immersed in the VE); and
separately it can be evaluated that if student proposed a good end-product in terms of
human-scale. However, the question here is: What is the quality of students’ process
of problem solving and making design decisions during such design activity?
Furthermore, to what extent do they utilise the related immersive features of the
application into the problem solving process? To what extent those utilisations

enhance the quality of problem solving process?

Indubitably, such questions request a comparison of two situations: one where the
application is used and the other where the application is not used. Therefore, author
decides to make an experiment that would allow a comparative analysis.
Furthermore, according to the questions pursued, focus moves from evaluation of
the end-product to evaluation of the process of problem solving and evaluation of
how students build their final solutions against the problem. In other words, intended
learning outcomes are sought mainly in the process rather than solely in the end-
product. Therefore, it is aimed to investigate the problem solving process; and to
guestion how students construct their final design decisions. Type of information
which is required to be analysed towards such aim could be gathered most viably

through a protocol analysis.

It is important to note here that not only numerical or graphical representation of
design decision but also a body of information of how and why that decision is

made, altogether constitutes a response to an open-ended problem, in its context. To
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answer this experiment’s main questions requires an adequate evaluation method
which can not only meaningfully identify the quality of such response but also allow
to systematically distinguish different qualities, how these qualities are achieved,
and how any particular information or datum included in the response contribute to
the identification of the quality. Such systematic evaluation method can be derived

from the SOLO Taxonomy.

So far, this study employs a kind of design activity which can be realised in a design
studio course; and investigates students’ problem solving process and behaviours as
their performance during such design activity. Considering this feature of the study
which asks how and why questions about a design process, the case study research
method becomes prominent as a good fit to this study. This adequacy sustains with
the aspect that the protocol analysis method is also adopted in this study. Some
researchers (e.g.: Rankin, 1988; Charters, 2003) using and studying the protocol
analysis methods suggest combining with the case study method especially when it

comes to analysis of verbal protocols.

Surely, there are various ways to follow in order to make a comparative analysis or a
protocol analysis or a case study; these methods have also various aspects to be
approached carefully. Additionally, all these ways and aspects of methods, and
aspects related to the issued design problem and type of design activity interactively
involve in the design of experiment’s procedures. Therefore, how these methods
were employed in the experiment design is explained next, step by step along with

the experiment procedures.

3.7 Experiment Design

This experiment was designed to investigate potential of the proposed IVLE
application on providing a meaningful experience of solving a design problem
during a design/learning activity in terms of learning how to design in human scale.
What is meant by “a meaningful experience” is that students consider bodily
activities, capabilities of a human body, and how these can play a role in their design
decisions; and accordingly make appropriate design decisions through reasoning and
critical thinking.
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The activity was considered as an exemplifying design exercise which can be
executed in a design studio course. It aims to encourage students to consider bodily
activities, capabilities of a human body and how these can play a role in their design
decisions, during the actual design process. Accordingly, an appropriate design
problem was prepared to ask students to design an architectural space including
architectural elements which are related to bodily activities in terms of size and
form. Additionally, an appropriate IVR application was built by the author in order
to provide for students to utilise during the design exercise.

3.7.1 Participants

The experiment was conducted via voluntary participation of students who are in
their first month of 2" year architectural education at universities in city of Ankara
in Turkey. Educational level of students and timing of the experiment are important
and on purpose. These students usually are not familiar with how to design in
human-scale and with architectural standards. However, they are supposed to have
enough knowledge and experience on sketching and designing to be able to make
design decisions and express these decisions and related thoughts in forms of
drawings, diagrams and text. Furthermore, this criterion also corresponds to this

study’s intentions argued in the problem statement.

3.7.2 Design Problem

This study aims to explore how students respond to a particular type of design
problems in a given educational scenario. Most identifying feature of the type of
design problem issued here is that solving such problem requires considering bodily
activities, capabilities of a human body, and how these can play a role in design
decisions. In this sense, making of any design decision which has these requirements
involves a problem and a response in itself, although it cannot be entirely separated
from its superior design problem. For example, making decision on any single
measurement of an architectural element, premising that decision has the
requirements mentioned above, constitutes a problem solving activity which

corresponds to the type issued here. However, that single decision making cannot be
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separated from concerns related to rest of the object or the architectural space which

contains it. Therefore, it should be addressed in a suitably larger design problem.

Accordingly, participants are asked to design a 20 m? kitchen area including kitchen
fittings and furniture as a part of a single-floor family house, for a wheelchair user.
Kitchen area as an architectural space, and kitchen fittings and furniture as
architectural elements were requested because it was aimed that what are asked to
design are related to bodily activities and human scale as much as possible. Floor
area was kept at 20 m? for keeping the problem simple and focused. For the very
same reason, participants were notified that the kitchen is a part of a single-floor
family house. Accordingly, they were also notified that they are not asked to design
anything related to rest of the building or a larger spatial composition, except the
kitchen’s window(s) and door(s) which can be identifying for external and internal
walls. Being usable by a wheelchair user was added as a criterion because it was
thought that students are unfamiliar with such design criterion and with real life
bodily experience of being on a wheelchair and interacting with environment.
Accordingly, participants were also asked about their familiarity of such before the

exercise.

3.7.3 The IVR Application

The IVR application was conceptually designed as a virtual learning environment
which holds a library of models of various architectural spaces, environments,
objects, etc. Content of this library can be enriched and/or limited, and utilized by
instructors according to the requirements of any adequate educational activity of

their choice.

As the actual 1VR application prepared for this experiment, a single virtual model
which constitutes a kitchen area with fittings and furniture was created and used as a
single environment (see Figure 3). This environment was designed and modelled by
the author, as a simple example of an ordinary kitchen with applicable
measurements. Additionally, this kitchen was not designed with the criterion of
being usable by a wheelchair user. Measurements correspond to the Neufert’s
“Architect’s Data” (2012). Kitchen model does not cover 20 m? and does not include
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every type of fittings and furniture. Participants experienced (e.g.: move around,

observe, interact with, etc.) only this virtual environment during the experiment.

Participants experienced the environment through an avatar which represents a
person on a wheelchair in terms of size and eye level (see Figure 4). Such design
scheme was followed in order to put participants in a situation that they experience a
familiar setting through an unfamiliar user experience, because the purpose here is to
provide a learning environment which encourages participants to consider and
experience bodily activities, ask questions and actively engage with an authentic
problem solving activity, rather than provide an environment which displays a
sample solution. Accordingly, an interactive model has been prepared to the extent
that participants can open and close the door, cabinets and drawers by using their
own hands in an intuitive way. Another reason for this decision of the author comes
from his observations during the attempts preliminary to this experiment. During
those attempts some of which do not include such interaction, the author has
observed that participants can be more likely to use their hands and to experience
bodily activities when those actions are responded by the environment. For example,
some students have not even try to reach any object after learning that objects are
not interactive. Accordingly, the window, the sink and the dishwasher have been left
as non-interactive in the model used for actual experiment, in order to test this

phenomenon further.

3.7.4 Technological Equipment

An Oculus Rift DK2 head-mounted display and a Leap Motion Controller hand-
tracking device were integrated and used for the application. Application software
was built via Unity 3D Game Engine 5.3.4f1, Leap Motion Orion 3.2.0, Oculus
Configuration Utility 1.10 and Rhinoceros 5 3D modelling software. During the case
study, the application software was run on a computer with Intel(R) Xeon(R) CPU
E5-1620 v4 (3.50ghz) processor, 16 GB memory and NVIDIA GeForce GTX 1070

graphics processor.
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Figure 3:A scene from a participant’s viewpoint

Figure 4:A participant using the IVLE during the design exercise
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3.7.5 Design Exercise

By this experiment, the author aims to compare each student’s two different
processes of problem solving for the same design problem. First is when the student
attacks the problem without aid of any educational resources. Second is when the
student is provided with the IVR application. Therefore, a design exercise was
designed in three major sessions. In the first session, the design problem is given to
participant for the first time. Participant is asked to propose a design; and to identify
dimensional measurements. In the second session, the IVR application, its content
and capabilities are introduced to participant for the first time. Additionally, at this
point, it is announced that there will be another session similar to the first one,
involving identical design problem and requirements. Then, participant uses the
application; and meanwhile observer takes notes for the participant in participant’s
own words, when participant demands. In the third session, participant is again
asked to propose a design; and asked to identify dimensional measurements.
Participant is allowed to utilise the notes from previous session and the
representations proposed at the end of first session, as sources. By the end of this

third session, design exercise ends.

3.7.6 Data Collection

As it is noted before in this chapter, the comparison mentioned above is realised
through a protocol analysis method. Through this method, it is aimed to gather
information about how participant approaches the problem and makes design

decisions.

Two widely known approach of data collection in protocol analysis are concurrent
and retrospective. Concurrent protocols are generated during participant’s actual
performance of the task. Participant verbalises their thoughts while performing a
particular task; and this process is taped and transcribed. Then, these recorded verbal
protocols which are concurrent protocols are used as the data source to be coded and
analysed later. On the other hand, retrospective protocols which are also verbal are
generated through interviews with the participant after their task performance.
Interviews in which participants are asked to recall their activities and thoughts they
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employed during their task performance are also recorded and transcribed. Then

these retrospective protocols are used as data source to be coded and analysed.

The author decides to use retrospective approach for a number of reasons. First of
all, verbal protocols are limited by what the participant verbalise. Even if the task is
simple and straightforward, participants might not verbalise every thought which can
fall into the scope of the research. Therefore, they need to be trained to do so. In the
case of a design performance task like the one issued in this study, such training to
be realised before the performance carries the risk of distorting thought processes
more than necessary. The author avoids the risk of prompting participants’ thought
process via such external intervention towards what is aimed to be achieved through
the educational activity. Additionally, Ericsson and Simon (1980) mentions that
tasks which create a “high cognitive load” for the participant can interfere with
participant’s verbalisation of the process in her working memory. The design task
given in this study is already a demanding task which can create such high cognitive
load. Therefore, the author avoids the risk of any interference between design
performance and the verbalisation process of the participant which can be caused by

overloading the working memory.

Accordingly, two interviews are conducted with each participant, in Turkish which
is first language of all participants of this particular case study. Fourth session of the
experiment involves the interview about design process from the first session. Fifth
session of the experiment involves the interview about design process from the third
session. In these interviews, participant is asked to remember and tell his/her
thinking process behind the decision making of each and every dimensional
measurement that s/he identified.

On the other hand, concurrent protocols are preferred and suggested over
retrospective protocols by many researchers. This is generally based on that the
information gathered from retrospective protocols may be incomplete because
participant access the information from Long Term Memory (LTM) instead of Short
Term Memory (STM) after the actual performance ended (Ericsson and Simon,
1993). Reckoning with the difficulty of retrieving information from LTM, the author

aims to support the process of generating the retrospective protocols, without over-
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influencing what participants report during the interviews. In order to do so,
respective design representations proposed by the participants are displayed for
observation during the interviews. Additionally, all the sheets submitted by the
participant, and notes and video recordings from the second session are also used as

a data source to support protocol analyses.

During the interviews, questions are chosen, paraphrased and addressed by the
author with a predetermined approach and behaviour. This approach and behaviour
are explained under the ‘Procedures” title and further discussed under the

‘Discussion’ title.

3.7.7 Procedures

This experiment is conducted with one participant at a time. It involves five
sessions. First three sessions constitute the educational design exercise. Last two
sessions involve the interviews. How these sessions are conducted and what are

elaborated along the procedures of these sessions is explained under respective titles.

3.7.7.1 First Session (S1)

Nothing about how the exercise will proceed is announced before it happens or
necessarily required. Student does not know if she will continue to the same design
task, what the VR application involves and what it will be used for, and what will be
asked at the end. Student is not aware of that there will be any interview or that she
will be asked any questions. Given design problem already employs thinking on
bodily activities and designing according to human-scale. It is crucial to not over-
influence the student on how she can or should think or approach to the problem.
First session imitates a situation in which student has the knowledge she already has
till that point. It is important for two reasons. One; it is there to make a comparison
between before and after the VR usage, about how the student would approach to the
problem. Second, it cannot be separated from the whole learning activity because it
has the potential for student to do self-assessment. This self-assessment might be
about how participant approaches the problem and its intrinsic aspects by comparing

her decisions and methods which take place before and after using the application.
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The design problem is given and the participant is asked to represent spatial
organisation, forms and dimensional measurements in the sheets (which has 35 cm x

50 cm size) provided by observer.

Dimensional measurements are asked because deciding on a measurement requires
thinking about the size of the object. Additionally, although the whole design
problem is simplified in terms of its program, it is still complicated in a way that it
includes limitless number of decisions. All of these decisions involve much simpler
and focused open-ended design problems. Students’ responds to these simpler
problems, involves not only a numerical mark but also her thinking process. Rather
than the entire respond to the entire design problem, these responds are more
convenient for doing a SOLO analysis. This provides several data to analyse and
compare for a single participant. It is also believed that marking a specific line on
the drawing with specific numbers can not only help to encourage the student to
consider that decision as a question and focus it for a certain time, but also constitute
a physical and cognitive marking which can be revisited and remembered later by
the participant when it is asked about. Therefore, although it is the actual question
which is to be asked, it can be asked without over-influencing student’s structure of
thinking process and without confusing student and without leading to a specific

kind of response, as much as possible.

Students are asked to work with and propose in sketch and text formats and they are
notified that any technical or precise or realistic drawing is not required. They are
also notified that they can do any kind of drawings including diagrams. It is thought
that students should not be limited by representation methods and/or the student’s
own capability to use any method. Students are notified that they can propose
anything (including design ideas and even information about measurements) in sole
text format if they want. They are also encouraged to take notes about anything. It is

considered that these notes can be helpful as a reminder during the interview.

15 minutes of time is given for the first session. It is considered and decided as

enough for such design exercise through consulting expert design instructors.
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3.7.7.2 Second Session (S2)

At the beginning of the second session, participant is told that she will use a VR
application; and experience an interactive kitchen as if they are using a wheelchair.
S/he is told that she can utilise this application however she wants without any time
limitation; and that there will be a following third session which is a design session
similar to the first one with identical design problem and requirements. After that,
s/he is briefly informed about how the provided technology (3D visualisation, head-
tracking and hand-tracking) works; and what its capabilities are. She is given the
time to get used to using the application till she thinks that she is comfortable and
ready to start. By giving information that is limited to technological capabilities and
the content, it is aimed to just introduce the application as a learning environment
without over-influencing the student’s design process and/or how she experiences

and utilises the learning environment.

Participants are notified that they will experience the environment through an avatar
which represents a person on a wheelchair in terms of size and eye level. During the
use of application, participants physically sit on a chair with armrest. Height of the
chair is similar to a standard wheelchair’s as it is also represented virtually.
Participant controls wheelchair’s movements by vocally commanding the observer.
Observer sees 2D version of what participant sees, on a desktop monitor; and moves
the virtual wheelchair via mouse and keyboard, abiding to participant’s commands.
Figure 4 illustrates this setup. Such scenario was planned, considering two aspects.
First is the limitation on developing a realistic and immersive interaction of one’s
manually moving his own wheelchair, due to limited equipment that the author has
during this study. Second is the idea that if participant uses a keyboard or a gamepad
to control these movements it could affect the immersion and participant’s focus on
his main inquiry and the experience. Therefore, this type of movement control was
decided considering also that getting help from someone else to move your

wheelchair is already a realistic situation.

Participant is notified that the virtual model exemplifies a regular kitchen which she
can encounter in any house, and that it was not designed for a wheelchair user.

Participant is notified also that she can ask any measurement belonging to the virtual
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model, and that observer will take notes in participant’s own words about anything
she wants to be noted so she can use it during the following design session. The
application is originally meant to provide visual information about applied
measurements. Instructors to utilise this application in an educational scenario can
add this feature and even a feature to display any kind of additional information of
their choice. However, only actual measurements of the virtual model are provided
in this application to be used, according to the scope of this study; and this
information is provided vocally by the observer when participant asks. Reason
behind building such scenario is to be able to observe participant’s gathering such
information, and to use this observational data to support inferences from the
protocol analysis and the SOLO analysis. Additionally, for this reason, 2D video of
what participant sees, along with vocal communication of participant and observer
are recorded via a screen capturing software (reference) while participant is using

the application.

This session is ended whenever participant decides. Before participant starts to use
the application, she is informed that there is no time limitation and that she can end

or pause the session, or restart the application software if she feels any discomfort.

3.7.7.3 Third Session (S3)

As it is mentioned above, participant starts the third session which is a design
session similar to the first one with identical design problem, design requirements,
time limit, and submission requirements. Additionally, participant is given her notes
from previous session and the sheets she submitted at the end of first session; and is
informed that she is allowed to use these materials as sources. Participant is also
notified that she is allowed to develop her previous proposal or to design something

totally new but she is asked to use new sheets for this session however she proceeds.

3.7.7.4 Fourth Session (S4)

After the third session, interview sessions start. As it is mentioned under “Data
Collection” title, these interviews are conducted to collect verbal data as

retrospective protocols which are to be analysed.
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The interview in fourth session issues participant’s performance in the first session.
All the sheets submitted by the participant at the end of the first session are
presented in front of the participant and the interviewer during the fourth session.
These sheets are observed by the participant and the interviewer (the author); and the
interview is conducted along this observation. Along the entire duration of
interview, interviewer maintains an attitude in order to make the participant feel
comfortable and encourage her to express herself openly, truthfully and in detail.
Before the interview, participant is notified that this interview does not measure her
skills or knowledge; and does not aim to grade her in any terms or in any
circumstance. Participant is told that she does not have to answer the questions, or
explain her thoughts and design decisions as if she presents a design proposal in a
design jury. She is notified that she is not asked to force herself to express herself in
a sophisticated manner, but rather to tell anything which comes into her mind even if

she feels like that it will sound too simple or unrelated or absurd.

She is notified that all questions in this particular interview will be about her design
process and especially about what and how she thought while making design
decisions during the first session. She is notified that she is asked to remember and
tell the actual thoughts from the first session instead of any thought, decision or

evaluation that she acquired in any time after the end of first session.

At the beginning of the interview, participant is asked to introduce what is seen on
the sheets she prepared (e.g.: what separate representations serve for; general spatial
composition; etc.) so that interviewer can identify everything that participant
represented on the sheets. This first question also aims to warm up the participant to
express herself; and aims to make the participant start to focus and remember her
design process of first session. Following that, participant is asked to tell how she
started to design and which parts of the spatial composition she issued respectively.
Then she is notified that questions after this point will focus on how she decided on
each separate measurement which she identified and represented on the sheets. As
its simplest form, questions about measurements are: “How did you decide this
measurement?”’, “What were you thinking while making this decision?”. Participant
may struggle to express her ideas or to answer or understand the question in detail in

a way which leads her to give a response like “Because I thought it is appropriate
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(or: proper, better, more realistic, more usable)”. In such occasions, interviewer asks
further questions such as; “According to what did you decide that measurement?”,
“Did you have any criterion while making this decision, and what was that
criterion?”, “Why (or: according to what) is it proper?”, “How is it more usable?”
etc. Participant may continue to struggle in a way which leads her to give a further
response like “Because ‘that particular length’ should be ... (or: higher than ...,
lower than ...)”, “Because such measurement is the normal (or: standard).”. In such
occasions, interviewer asks further questions such as; “How do you know this
information?”, “Did you imagine any particular example from your life?”, “Did you
compare it to anything?”. When participant’s response involves usability and bodily
activities but it is still obscure, interviewer asks further: “What did you exactly think

or imagine while making such decision?”.

After participant’s each response leaded by whichever type of question mentioned
above, interviewer asks further in order to check the reliability of the response: “Did
you exactly consider this while making this decision during the first session?”.
When every measurement represented on the related sheets was questioned,

particular interview and the fourth session ends.

3.7.7.5 Fifth Session (S5)

Fifth session starts following the end of fourth session. This session involves the
interview issuing participant’s performance in the third session. All sheets submitted
by the participant at the end of third session are presented in front of participant and
interviewer during the fifth session. This second interview is conducted in same
manner with the first interview, except it issues the third session instead of the first
session. Occasionally, interviewer asks additional questions to check the reliability
of responses regarding both interviews, such as: “Have you considered this in the
first session (t00)?”, “What did you think or consider for deciding this length,
different than first session?”. After the end of questions issuing measurements,
participant is also asked if she had any strategy before using the VR application and
asked if using the application had any impact on her design decisions or overall
thinking processes. This ends the fifth session and the experiment.
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3.8 Analysis Method

This study aims to analyse reasoning behind measurement decisions in terms of
thought contents and thought relations between those contents in relation with
particular designed volume and the notion of human-scale. Accordingly, an
evaluation rubric is prepared based on the context of the intended learning outcome
and on the SOLO Taxonomy presented by Biggs and Collis (1982). In order to run
the evaluation rubric efficiently over verbal reports which vary in content and
verbalisation, a coding scheme is prepared. This coding scheme helps to identify the
contents which are meaningful according to this particular evaluation rubric, in other
words; the contents which are related to human-scale and designing in human-scale.
It codes contents with phrases. These phrases are identified and listed based on the
author’s predictions and preliminary studies. The list can be extended according to
further case studies. The coding scheme is used as an aid for the evaluation and for
its easier presentation in this thesis. It does not create a disconnected analysis phase
between gathered data and final evaluation. Evaluation is operated via simultaneous
examination of all kinds of gathered data.

Based on the analysis, every individual response of participants is evaluated as one
of these: Not applicable (NA), Prestructural, Unistructural, Multistructural,
Relational and Extended Abstract. The evaluation rubric and code phrases are

explained below, under corresponding levels.

3.8.1 Not Applicable (NA)

If relevant information is not available about a decision made by participant for any
reason, or if the design or the idea behind it is completely changed between sessions,
or if the design object/element is absent in one of the sessions, then the response is
coded with relevant one of the phrases below. Furthermore, analysis about that
measurement decision is considered as null; and is not included as a valid

comparison.
(Participant reports that she could not have enough time.)

(Not enough information)
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(Irrelevant information)
(Not applicable for this design)

(Misleading and/or lacking information)

3.8.2 Prestructural

A prestructural response involves no adequate knowledge, but incompetence.
Sometimes it can be observed that it involves an attempt to create a link between
response and the given cue (i.e. question) by using an irrelevant information or

tautology.

If a response is only coded with one or more of the phrases below, it is considered as

prestructural.

- Ignoring/neglecting: Participant proposes the issued design object/element.
She directly reports or implies that she did not employ any consideration

about the particular length.

- Limited/aligned with irrelevant volume: Participant identifies the issued
length of a design element as the free space which is left by the volume of a
second design element. These two elements are not necessarily adjacent parts
of a larger unitary design element. The issued length and the referred length
of the second volume are not necessarily decided and considered
simultaneously as one length which serves to multiple use cases or to

multiple activities/movements of a superior unitary use case.

- Could not come up with any idea: Participant proposes the issued design
object/element. She directly reports or implies that she could not come up

with any idea about the particular length.

- Irrelevant reasoning: Participant proposes the issued design object/element.
She explains her decision making process with a reasoning that is irrelevant

to human-scale by any means.
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- Improvising: Participant proposes a measurement value. She does not

provide any link to human-scale but improvises.

In presence of the phrases corresponding to unistructural, multistructural or
relational level, the phrases corresponding to prestructural level and the phrases

below are considered as null while evaluating the response.

(Decision is compared with the virtual example.)

(assigning an additional function; without integrating into measurement decision)
(identifying a function; without integrating into measurement decision)

(Design is transformed based on similar criteria.)

(Design is transformed in a similar manner.)

(No new consideration)

(Design is altered upon same consideration)

(An additional function is assigned and integrated into the decision making process.)

3.8.3 Unistructural and Multistructural

A unistructural response provides a link between response and the given cue through

one relevant aspect, information, or datum.

A multistructural response provides a link between response and the given cue
through multiple relevant aspects, information, or data. These aspects are not
necessarily independent from each other, but the response does not employ a linking

concept or any interrelation over those aspects to create a consistent conclusion.

If a response is coded as only one of the phrases below, then it is considered as
unistructural. If a response is coded with several (two or more) of the phrases below,

then it is considered as multistructural.
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Referring to the size of body parts in relation with what the issued design element

serves for or how the element is utilised:
- wheelchair size
- body size (healthy person)

- wheelchair size and body size (any measurement belonging to a body on a

wheelchair)

Referring to a bodily movement and/or activity in relation with what the issued

design element serves for or how the element is utilised:
- activity/movement (a, b, etc.) involved in a use case (a, b, etc.)

Referring to previous knowledge related to the size of the issued design element:
This knowledge can involve numerical, visual or any explanatory information. This
knowledge can be exemplified with architectural standards or examples which are
already in use in real life. Such reference is considered as related to human-scale, in
terms of the notion that participant considers that the information is right or
acceptable (in human-scale) or “normal” as what majority of the actual participants

of this experiment articulated during the interviews.

- directly copying new information (of measurement) from VLE
- recalling an example from daily life

- idea of a standard measurement

Referring to the size of a separate or a superior unitary design element that is
proposed by the participant: This is considered as related to human-scale, in terms of
the notion that participant somehow tries to adjust the scale of the issued element
according to the other element whose scale is already considered as right or
acceptable (in human-scale) by the participant. This does not include aesthetical
pursuits, nor identifying the size of the element based on the boundaries of other

elements (see Prestructural responses).
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- segmenting a volume (correlating scale/measurement with another volume)
- correlating scale/measurement with another volume

- grid technique

repeating a modular design

Referring to another volume which is considered by designer as dependant/relevant
to the issued one: This secondary volume and the issued volume can be adjacent
parts of a larger designed object, or two separate volumes can be dependant to each
other in terms of a use case or an activity attributed to the issued volume.

- limited/aligned with relevant volume
- size of a relevant volume
- limited/aligned with circulation area

Referring to a function which relates to the human-scale not directly through human
body or bodily movement, but over other objects or requirements related to human-
scale. This function can be exemplified with referring to plate size while designing a

cupboard or with referring to proper ventilation while designing a window.
- intrinsic function of the object
- size of objects addressed in the use case

There are also some unique references which are identified as related to human-
scale. These references involve multiple relations to human-scale which cannot be

dominantly attributed to. (Integrative themes)

- Subjective feeling of spaciousness: This can be related to body size, 3D

volume of an identified space, various kinds of previous knowledge, etc.

- Spatial organization: This can be related to other solid and/or void volumes,

3D volume of an identified space, etc.
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- Structural assumption: This can be related to various kinds of previous
knowledge and/or structural requirements of solid volumes which can be

related to human-scale in terms of their sizes.

Some of the phrases mentioned under this title can sometimes imply the same thing.
Participant can refer to the same thing through various verbalisations which are
coded as multiple of such phrases. These phrases are counted as one when such
situations occur. These phrases are: “idea of a standard measurement”, “recalling an
example from daily life”, “directly copying new information (of measurement) from
VLE”. During analysis period of the study, it is rarely observed that the phrase

“correlating scale/measurement with another volume” can also refer to the same

thing with these phrases.

3.8.4 Relational and Extended Abstract

A relational response goes further than a multistructural one. It provides multiple
relevant aspects, information, or data and issues them in a conceptual scheme.
Through employing a linking concept or interrelations over those, it constructs a

consistent conclusion within given context.

An extended abstract response provides what a relational response can, but further
conceptualise all the relevant aspects, information, or data, and their interrelations at
a higher level of abstraction. It introduces an abstract principle, deductions, and/or
analogies which were not present as any kind of cue; yet it explores their
compatibility with another and with the integrity of whole response. Considering the
scope of given design problem, extended abstract responses are not expected in this

design/learning activity.

If a response is coded with one or more of the phrases below in addition to several
(two or more) of phrases corresponding to multistructural level, then it is considered
as relational. (These themes constitute what participant employs in a response, as a
linking concept or as an interrelation over several other themes corresponding to

multistructural level.)
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- Considering separate activities or movements or use cases which are related
or involved in a more complex use case scenario and which directly and

simultaneously modify the same measurement
- Simultaneously considering separate measurement requirements

- Issued body activity and/or use case are comprehended more. Newly
explored limits and/or degree of freedom in a different direction, and related

requirements are considered in order to revise the decision.

- Considering the object as a part of a modular design in which separate
activities or movements or use cases are related or involved in a more

complex use case scenario.

- Simultaneously considering separate use cases and their measurement

requirements

3.9 Examples of Response Evaluation and Comparison

Interviews are transcribed. Any particular length which is anyhow addressed by the
participant is considered as a particular design problem. Collected verbal reports
which informs about how a particular measurement decision on a particular length is
made in a particular session are aggregated into a group, and this group of verbal
data is considered as the response given by the participant for the corresponding
problem during the respective session. Graphical, numerical and text-based
information that is related to the issued length and/or volume is collected from the
participant’s submissions. Additionally, participant’s observed interactions within
the virtual environment are identified and listed using the video record of
participant’s virtual experience while using the VLE application. Although all of this
information are also involved as a part of the response and utilised during the
analysis, main focus is on the verbal data as it naturally tends to give the kind of
information investigated in this study. Examples of how responses are evaluated and

compared between sessions are provided below.
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Participant 1 — Countertop (depth) — (Multistructural to Relational)

According to what the participant reports about the first session, she imagined
herself sitting; and thought about her arm’s length as the farthest distance on the
countertop she can reach while sitting. Therefore, it is evaluated as that she
considered: an activity/movement involved in a use case, and wheelchair size and
body size. Such response corresponds to the multistructural level. She also adds
about that she did not thoroughly think how to approach the counter while on a
wheelchair or whether this activity is problematic.

In the second session, the participant observes a counter and interacts with
countertop depth by using her hands in virtual environment. She does not ask about

the measurement.

According to what the participant reports about the third session, she criticises the
countertop she designed previously as too narrow to put things on. This concern is
categorised as an intrinsic function of the countertop. She reports that she proposed a
knee space and drawers under the countertop as a part of the counter; she considered
different lengths of wheelchair and size of the drawer; compared these lengths with
her arm length; and modified both countertop depth and drawer depth accordingly in
relation to both of their usability in the same use case scenario involving wheelchair.
Therefore, it is evaluated as that the participant’s response advanced into relational
level. She also mentions her experience of interaction with countertop in VLE,
elaborating on a problem she encountered when she tried to approach the counter
and to reach over countertop with a wheelchair. Therefore, it is evaluated that this

advancement is related to her utilising the immersive features of VLE.

Participant 2 — Windowsill (height) - (Prestructural to Multistructural)

In the first session, windows are represented by the participant in plan drawings.
However, their vertical length and height from ground are not graphically
represented and corresponding measurement values are not given by the participant.

When participant is asked about whether he thought about vertical measurements
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and what he thought, he tells that he did not identified those measurements because

he had no idea about them. Such response corresponds to the prestructural level.

In the second session, the participant observes a window which is placed above
countertop. He asks about vertical measurements of adjacent volumes (countertop
and upper cabinets) in the virtual kitchen but he does not ask the measurements of

the window.

In the third session, windows are represented by the participant in plan drawings.
However, their vertical length and height from ground are not graphically
represented and corresponding measurement values are not given by the participant.
According to what he reports about the third session, he criticises the location of the
window from VE as a little high that it makes it very hard to see the outdoor. He
suggests that wheelchair user would feel being limited. He proposes that he placed
the window right above the countertop because if this situation is caused by the
position of (countertop) cabinets instead of window’s frame, it would discomfort
lesser. He considers wheelchair user’s eye level (i.e., wheelchair size and body size)
and height of the countertop (i.e., limited/aligned with a relevant volume) which he
relates through the activity he elaborates on (i.e., activity/movement involved in a
use case). Therefore, it is evaluated as that the participant’s response advanced into
multistructural level. In addition to elaborating on the problem he experienced
through visual interaction with the issued volume, he mentions that he realised, in
VE, his eye level and what he can or cannot see. Therefore, it is evaluated that this

advancement is related to his utilising the immersive features of VLE.

Participant 4 — Dining Table (height) - (Multistructural to Relational)

According to what the participant reports about the first session, he assigns storage
function for dining table but he does not mention anything about this additional
function in relation to the measurement decision. He mentions that he decreased the
table height almost half and half (i.e., idea of a standard measurement). Regarding
the decision, he mentions the position of a wheelchair user (i.e., wheelchair size and

body size) and differentiates size requirements of a table from ones of countertop
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through the dining activity (i.e., activity/movement involved in a use case). Such

response corresponds to the multistructural level.

In the second session, he does not have the chance to observe or interact with a table
since the VE does not include one.

According to what the participant reports about the third session, he increases the
height because he realised, in VE, that greater height is more usable. He compares
the measurement he decided to height of other volumes from VE. He mentions that
he realised, in VE, that it would be problematic at lower heights (as his previous
decisions). To elaborate, he mentions that people use their feet as a support for
bending while sitting, and he adds that if he (as a wheelchair user) cannot use his
feet, bending to reach forty centimetres of height (his previous decision) could end
up with accidents. Utilising his interactive experiences, he comprehends the issued
body activity and use case more and explores different limits and requirements of
the situation. Therefore, it is evaluated as that the participant’s response advanced
into relational level and that this advancement is related to his utilising the
immersive features of VLE.

Participant 5 - Countertop (horizontal depth) - (Prestructural to

Multistructural)

In the first session, this length is graphically represented through drawings but its
measurement value is not given by the participant. He reports that he did not note
this measurement because he does not know it. However, he tells that he thought it is
around 120 centimetres. Although he graphically represents this length and he might
consider this measurement as a standard measurement, he does not provide any link
related to human-scale. Instead, he improvises but he is not sure about his decision.

Such response corresponds to the prestructural level.

In the second session, the participant observes a counter and interacts with
countertop depth by using his hands in VE. He asks about the measurement of

virtual countertop.
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According to what the participant reports about the third session, he considers the
circulation area between counter and table (i.e., limited/aligned with circulation
area), the size of sink on the countertop (i.e., size of a relevant volume), and
elaborates on a space required for keeping the overflowing water on the countertop
(i.e., intrinsic function of the object). He also compares the use cases between a
healthy person and a wheelchair user in terms of how far they could reach over (i.e.,
wheelchair size and body size, activity/movement involved in a use case),
mentioning his experience of interaction with countertop in VLE. Therefore, it is
evaluated as that the participant’s response advanced into multistructural level and

that this advancement is related to his utilising the immersive features of VLE.

Participant 6 - Base Cabinet Shelves (height) - (Unistructural to
Multistructural)

In the first session, this participant does not provide any graphical representation or
measurement value for cabinet shelves. According to what he reports later, he
imagines two shelves, bottom one being directly on the ground level and a middle
one (i.e., segmenting a volume), in the first session. This response corresponds to

unistructural level.

In the second session, he observes base cabinet shelves and interacts with them by

using his hands in the VLE. However, he does not ask about their measurements.

According to what he reports about the third session, he elevates the countertop and
the shelves to certain heights to be able to reach farther in lower parts (i.e.,
wheelchair size and body size; activity/movement involved in a use case). During
the interview, he explains this by mentioning his experience of interaction with
shelves in the VE and that he could not reach further at lower parts. Therefore, it is
evaluated as that the participant’s response advanced into multistructural level and

that this advancement is related to his utilising the immersive features of VLE.
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Participant 10 — Cooktop (width) - (Unistructural to Relational)

In the first session, this participant proposes a cooktop -with 1 m x 1 m area- which
is placed in a storage unit —with 2 m x 1 m area- as a drawer-like design. According
to what she reports, she identifies the size of this cooktop over size of the storage
unit (i.e., segmenting a volume). Such response corresponds to the unistructural

level.

In the second session, she does not have the chance to observe or interact with a
cooktop since the VE does not include one. She asks about measurements of the
wheelchair; observes kitchen counter with drawers and cabinets, and interacts with

those base cabinets. She also experiences navigating on the wheelchair.

In the third session, she puts two pieces of 1 m x 1 m storage units to adjacent
corners of the 4 m wide wall. One includes cooktop with same area size, and other
includes drawers with same size. Design of cooktop and drawers allow them to be
opened from two different sides. According to what she reports, she considers that
there should be a 2 m wide space between two units for wheelchair user to
manoeuvre easily (i.e., limited/aligned with circulation area). Imagining herself
taking some items into her hands, then putting them on her lap, and then turning the
wheels with her hands to carry those items, she decides that wheelchair user should
be able to reach everything from a location. Accordingly, she elaborates on a
modular design which allows wheelchair user to open the cooktop drawer and the
facing drawer towards each other and to use them as a single plane. Therefore, she
considers wheelchair size, body size and an activity/movement involved in a use
case. Furthermore, she considers the cooktop drawer, other drawers and the space
between two storage units as parts of a modular design in which she employs
separate activities through a complex use case scenario. Therefore, it is evaluated as

that the participant’s response advanced into relational level.

She also mentions her experience of interaction with base cabinets in VLE, and that
she realised, in VE, that wheelchair user cannot approach directly to cabinets,

cooktop, or any other vertical surface. She explains her decision elaborating on these
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experiences. Therefore, it is evaluated that this advancement is related to her

utilising the immersive features of VLE.

Participant 12 — Sink area on countertop (horizontal depth) - (Prestructural to

Unistructural)

In the first session, this length is graphically represented through drawings but its
measurement value is not given by the participant. During the second interview, he
reports that he neglected standard measurements of sink and never thought about it
in the first session. Such response corresponds to the prestructural level.

In the second session, he observes and interacts with sink in VE. However, he does

not ask about its measurement.

In the third session, he proposes a countertop area for sink with a greater depth
compared to the rest of the countertop areas. According to his report, he recalls
about standard measurements and his own experiences (i.e., idea of a standard
measurement and recalling an example from daily life) when he saw in VE.
Therefore, it is evaluated as that the participant’s response advanced into
unistructural level. However, he does not mention anything about his experience of
interaction with sink in VLE, and any relation between his advancement and
immersive experience is not observed. Therefore, this advancement is not related to

his utilising the immersive features of VLE.

Participant 15 — Countertop (horizontal depth) - (Multistructural to Relational)

In the first session, this participant proposes a rectangular counter with 50
centimetres horizontal depth. According to her reports, she considers if wheelchair
user can reach (i.e., wheelchair size and body size, activity/movement involved in a
use case). She thinks that it is narrower than normal (i.e., idea of a standard
measurement), and elaborates on this idea by an example from her daily life. She
also considers that items like dishwashing liquid are placed on far corner of the
countertop, close to the wall. She mentions that she made it not too wide so user can

reach the end of it, but also not too narrow so it would not be meaningless in terms
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of its use (i.e., intrinsic function of the object). Such response corresponds to the

multistructural level.

In the second session, she observes and interacts with countertop depth, sink and
generic objects (bottle and soap like objects) on the countertop by using her hands in

VE. She also asks countertop’s depth and height measurement.

In the third session, she proposes a curved form narrowing most the midpoint of the
countertop where the sink is placed. According to what she reports, she transforms
her design with a criterion similar to the previous one, deriving from her interactive
experience with the countertop and the generic objects in VLE. Additionally, she
considers that she was not able to easily wash anything in the sink in the VE. She
integrates this additional activity, as a new criterion, into her decision. She responds
to the problem by considering multiple criteria through an over-linking use case
scenario and thus, by creating a consistent variation within the issued dimension of
the designed volume. Therefore, it is evaluated as that the participant’s response
advanced into relational level. She mentions her experience of interaction with
countertop depth and the sink in the VLE in relation to the new themes which
displays the advancement of her response. Therefore, it is evaluated that this

advancement is related to her utilising the immersive features of VLE.

Participant 5 — Sink (width) - (Prestructural to Unistructural)

In the first session, this participant graphically represents the sink on plan drawings
but he does not propose any measurement value. In the second session, he observes a
sink in the VE and asks about its size. During the interview, he mentions that he had
no idea about it in the first session. He adds that he learned those measurements in
the VLE and directly used it in the third session. Therefore, it is evaluated that his
response advanced from prestructural level to unistructural level. However, there is

no evidence to relate this advancement to any kind of immersion.
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Participant 9 — (South) Window (height) - (Not Applicable to Multistructural)

In the first session, this participant does not propose this window at all. Therefore,
this response is counted as not applicable, and a pre-post comparison is not carried
out. In the second session, she observes a window. However, she does not attempt to
interact with it and does not ask anything about its size. According to what she
reports about the third session, she turns the south wall into a glass facade in order to
make the space more open and well-lighted (i.e., subjective feeling of spaciousness
and intrinsic function of the object). Furthermore, she mentions that she imagined
the facade with a wall-like thickness above it instead of a full-glass facade. During
the interview, she attributes this image to her visual memories (i.e., recalling an
example from daily life) and adds that she felt such structural requirement (i.e.,
structural assumption) while designing. Therefore, it is evaluated that this response

corresponds to the multistructural level.

Participant 11 - Kitchen floor measurements - (Multistructural to

Multistructural)

According to what this participant reports about the first session, he considers size of
other volumes which he will place in the kitchen at first. He evaluates the spatial
organization, size and form of volumes in order to identify the shape and size of the
kitchen area. Therefore, it is evaluated that this response corresponds to
multistructural level. Participant does not change his decision in the third session,

and does not think about it again according to his report.

Participant 14 — Curved Counter (width) - (Unistructural to Unistructural)

According to what this participant reports about the first session, he parcels the
kitchen area into 20 squares and places this volume in one of the square (i.e., grid
technique). This response corresponds to unistructural level. In the second session,
he observes a counter example in the VLE. According to what he reports about the
third session, he makes it 5 cm wider to fill the void left from size-change of
adjacent volume (i.e., limited/aligned with irrelevant volume). Therefore, it is

evaluated that there is no advancement between these responses.
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Participant 14 — Faucet (height from countertop) - (Multistructural to

Multistructural)

In the first session, this participant decides to elevate the faucet to a certain height,
for making it easier for people to wash things under the faucet (i.e.,
activity/movement involved in a use case; size of objects addressed in the use case)
according to what he reports. This response corresponds to multistructural level. In
the second session, he observes a faucet in the VLE, and tries to interact with it by
using his hands. However, he does not change the height of faucet in the third

session. Therefore, it is evaluated that there is no advancement for this response.

Participant 14 — Horizontal offset between horizontal windows - (Prestructural

to Prestructural)

In the first session, this participant decides to make a horizontal offset between two
horizontal windows in order to make them a little different than the majority of his
kitchen design which he thinks symmetrical and centre-focused, according to what
he reports. He makes an aesthetical judgement which does not display any link to
human-scale (i.e., irrelevant reasoning). This response corresponds to prestructural
level. In the second session, he observes a window in the VLE. He does not change
this measurement and the design in the third session. Therefore, it is evaluated that

there is no advancement for this response.

Participant 15 — Wall cabinet doors (width) - (Unistructural to Unistructural)

In the first session, this participant decides to make these cabinets’ size same with
counter cabinets’ just to make the same module which she created for counter
cabinets continue (i.e., repeating a modular design). This response corresponds to
unistructural level. In the second session, she observes wall cabinets in the VLE. She
does not change this measurement and the design in the third session. She reports,
during the interview, that she did not take this volume into further consideration in
the third session. Therefore, it is evaluated that there is no advancement for this

response.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Classifying and Journalising the Data

15 case studies are conducted via voluntary participation of 15 second year
architecture students. The author decides to exclude the case of P-07 because of the
fact that some problems occurred during the performance. Some negative impacts on
the process are realized during the transcription and evaluation phases. 14 case
studies are evaluated based on participants’ drawings, notes, video records and
interviews. These individual evaluations are displayed in Table 15-42 in Appendix
A. Participants’ verbal reports are displayed in their original language in these
tables. Sheets involving drawings and notes submitted by participants are displayed
in Figure 5-34 in Appendix B. Following this, all data gathered from these case
studies is examined in more comprehensive manners. Starting from the observed
advancements, prominent results regarding use of immersive utilities, their
utilisation, dimension types and item types are issued and discussed considering also

the situations in which no advancement was observed.

It is important to note here that from this point, each participant’s overall
performance of a measurement decision about a particular volume’s particular
dimension (e.g.; P1’s decision on countertop’s height) will be referred as one
individual measurement decision or one performance which includes every piece of

related information from both design sessions. Any advancement mentioned further
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in this chapter refers to the type of advancement that is identified according to the

main evaluation rubric proposed in this study.

There are three main types of dimension which are used to distinguish performance
categories in this study. These are ‘height’, ‘depth’, and ‘width’. One can find the
identification of ‘depth’ and/or ‘width’ controversial, unlike identification of
‘height’. Assuring such identification method definitely requires an approach
involving expert knowledge of various disciplines (e.g.; visual cognition, linguistics,
etc.). For purposes of distinguishing categories and of providing such journalised
data for researchers’ interest, the author designates his own approach and journalises
the data accordingly. This approach identifies measurement types from the
viewpoint of an observer who faces towards any issued volume, recognising the
observer’s and the issued volume’s position in a context however it is reported,

experienced, and/or represented by the observer.

Participants’ use of the IVLE’s features regarding each type of measurement
decision are identified based on participants’ verbal reports, video records, and notes
of information that they gathered and notified during their virtual experience. Five
major features are identified: (1) measurement, (2) observation, (3) interaction, (4)
navigation, and (5) visual interaction. Measurement indicates gathering specific
measurement information during the IVLE usage by simply asking for certain
measurement values applied in the virtual model. Observation involves any type of
encounter with a particular type of volume. Interaction involves any type of attempt
to interact with a specific object by using one’s own body. Navigation indicates
experience of navigating and making manoeuvres on a wheelchair. Visual
interaction indicates taking advantage of the capability to realistically control one’s
own viewpoint. Interaction, navigation, and visual interaction are considered as

immersive features of the IVLE.

Identifying criteria does not always involve participants’ direct report indicating that
they gathered information by using a feature and employed it in the decision making
process, although some cases can be identified only by means of verbal reports in
which use of a feature is mentioned in context of such employment. Furthermore, a

referred immersive experience where the employed information is gathered via the
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immersive feature used can involve the original or an alternate type of volume and
dimension. For example, participant can gather various kinds of information in
relation to height of virtual countertop by asking for measurements and by
interacting with the countertop’s top surface in the IVLE. If such uses are observed
in the S2, use of measurement, interaction, and inevitably observation features are
identified for the case of participant’s performance on countertop’s height in S3.
Additionally, participant can use same information while making decision about
table’s height due to the fact that there is not any table model in the IVLE.
Therefore, use of measurement, interaction, or observation are identified for the case
of performance on table’s height, only if participant refers to those use of features
involving countertop while explaining how s/he has made decision about table’s
height. In addition to these, there is another term used in this thesis. It is the
‘reported utilisation of immersive features’. This term, as a criterion, implies that
participant verbally reports a certain immersive experience involving his/her using a
certain immersive feature, and also implies that participant mentions this immersive
experience in a causal relation to the particular content of his/her response which
indicates the identified advancement. In other words, ‘utilisation’ part of the term is
not identified by the instance where participant mentions that s/he utilised the
immersive feature; it is identified through in depth analysis of verbal reports and

evaluation of the response based on the provided rubric.

Data regarding use of all the IVLE features is gathered and provided in the tables (?)
considering future studies. However, deriving from the motivation of this study,
immersive features are focused. Participants’ verbal reports about using immersive
features and how they can be related to the advancement of performances are

elaborated.

4.2 Data Analyses

292 individual measurement decisions which are issued in one or both design
sessions are identified over 14 case studies where each participant mentioned 13 to
41 types of measurement decision. 98 of these decisions are evaluated as “Not

Applicable” because of that information gathered from participants’ particular
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reports about one or both design sessions are evaluated as lacking or as not eligible
for a fair comparison. Therefore, their manifestation from two design sessions are
not compared and they are identified as not applicable to be compared to any other
measurement decision of any participant in terms of pre-post evaluation. Remaining
194 individual measurement decisions’ manifestations from two design sessions are
compared. These are identified as valid pre-post comparisons to be analysed and
discussed comparatively. In other words, 194 measurement decisions in total (i.e.; 7
to 31 decisions per participant) are investigated for advancement between design
sessions. Accordingly, from this point in this thesis, results will be reported in a
manner where the data pool indicates only these 194 valid comparisons gathered

from 14 case studies, unless it is specifically stated otherwise.

4.2.1 Analysis of Observed Advancements

It is observed that overall 34 measurement decisions advance between two design
sessions. These advancements are shown in Table 1. 6 participants (P1, P4, P8, P11,
P13, and P15) display 2 advancements; 6 participants (P2, P5, P6, P10, P12, and
P14) display 3 advancements; 1 participant (P3) displays 4 advancements while 1

participant (P9) displays no advancement.

25 of 34 advanced performances are associated with use of immersive features of the
IVLE application. In the case of 24 advanced decisions, use of immersive features,
and particular content of the verbal reports which indicates the advancement are
associated in a causal relation. Accordingly, it is noted that among 14 participants, 4
participants (P2, P3, P8, and P13) displayed 1, 7 participants (P1, P4, P5, P11, P12,
P14, and P15) displayed 2, and 2 participants (P6 and P10) displayed 3
advancements which are associated with reported utilisation of immersive features.
These results are illustrated in Table 1. Among these 24 advanced decisions, 4
advance from prestructural to multistructural level; 10 advance from unistructural to
multistructural level; 1 advances from unistructural to relational level; and 9 advance

from multistructural to relational level.
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1 of the advanced decisions is associated with use of immersive features, but not
associated with reported utilisation of immersive features. That is P12’s decision on
“sink area on countertop (horizontal depth)”. Among all advanced decisions, it is the
only one that is associated with use of immersive features while it does not advance

higher than unistructural level. (see also Title 4.2.2 parag.2)

Some advancements without use of immersive features are observed too. 9 of 34
advanced decisions are not associated with any use of immersive features. 5 of them
advance from prestructural to unistructural level, 2 of them advance from
prestructural to multistructural level, and 2 of them advance from unistructural to
multistructural level. However, any advancement into relational level without any
use of immersive features is not observed. It should be also noted that participants
have no opportunity to interact with those dimensions issued in 8 of these (e.g.;
ceiling height, fridge width, etc.). Only 1 of these 9 decisions issues a measurement
type which one might think of interacting with, and it is P5’s decision about “door
width”. On the other hand, only 1 participant (P15) among all 15 participants ever
tried to interact with door width during the IVLE session, opening the door and

passing through.

4.2.2 Analysis Based on Categories of Measurement Decisions

An additional evaluation is realised to compare different participants’ performance
in respect of same measurement categories. Considering also that some categories
outnumber others among displaying advancement, categories which are issued by
most participants to the extent of allowing valid comparisons between two design
sessions are identified (see Table 2). These are “kitchen floor measurements”,
“countertop-depth”, “countertop-height”, ‘“countertop-width”, and ‘“door-width”.
The author considers that rest of the categories are not eligible to be subjected to
such analysis because of relatively limited data pool they provide. To elaborate, the
next most issued categories are issued by 7 participants in manner mentioned above
(see Table 2).
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Table 2: Type of measurement decisions most issued by participants

Type of Measurement Decision ParCticipant Vali_d Advanced
ount Comparisons Responses
kitchen floor measurements 14 14 0
countertop (depth) 13 17 9
countertop (height) 12 14 6
door (width) 10 11 1
countertop (width) 10 11 0
distance (horizontal) between furniture pieces 7 11 1
window (height from ground) 7 9 1
ceiling (height) 7 7 2
window (width) 6 10 0
fridge (width) 6 6 2
table (height) 6 6 1
fridge (depth) 5 5 0
table (depth) 5 5 0
window (height) 5 5 0
cooktop (width) 4 4 1
table (width) 4 4 0
fridge (height) 3 3 0

It is observed that all 14 participants issued “kitchen floor measurements” category
to the extent of allowing valid comparisons between two design sessions. It is not
considered as unusual because kitchen is the primary volume that is requested, and
all participants are questioned starting these measurements during the interviews.
None of the participants’ performance in this category displays advancement
between sessions (see Table 3). This is attributed to that the space requested in the
exercise might be limited in this sense. Although 2 participants propose forms which
are different than a rectangle with around 4 m x 5 m size, none of the participants
make big changes in Session-3, let alone changes which directly involve human-
scale concerns. Accordingly, any use of immersive features regarding participants’

performance in this category is not identified either.
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Table 3: Evaluation of kitchen floor measurement decisions

Participant
Identity

Type of Measurement Decision

Evaluation Rubric Scores

Session-1 Session-3
01 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
02 kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
03 kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
04 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
05 kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
06 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
08 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
09 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
10 kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
11 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
12 kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
13 kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
14 kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
15 kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL

Table 4: Evaluation of countertop depth measurement decisions

Evaluation Rubric Scores Used IVLE Features

1S

c = c
2 5| Type of Measurement s| S| s <
— P (] — - 9 =
£ 3 Decision Session-1 Session-3 =3 T I A~ g
g~ @ o o| ® @ ¢

3 2| 8 724
=| £ Oo| =z|5 £

01 | countertop (depth) MULTISTRUCTURAL RELATIONAL . .

02 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL . . .

03 countertop (depth) MULTISTRUCTURAL RELATIONAL . .

04 | countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL . .

05 countertop (depth) PRESTRUCTURAL MULTISTRUCTURAL ° . °

06 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL . . .

08 countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL . . .

09 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL . .

11 countertop (depth) PRESTRUCTURAL MULTISTRUCTURAL ° . °

12 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL . . .

1p | extended part of UNISTRUCTURAL MULTISTRUCTURAL | o | o |

countertop (depth)
1p | sinkareaon countertop PRESTRUCTURAL UNISTRUCTURAL o | o | o
(horizontal depth)

13 countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL . . .

14 countertop (depth) UNISTRUCTURAL UNISTRUCTURAL .

14 curved countertop (depth) UNISTRUCTURAL UNISTRUCTURAL .

15 countertop (depth) MULTISTRUCTURAL RELATIONAL . . .

15 island countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL . . .
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It is observed that 13 (among 14) participants issued “countertop - depth” category
to the extent of allowing valid comparisons between two design sessions (see Table
4). The only lacking performance comparison is P10’s, although she designs
multiple countertops in both sessions and provides measurement values. It is
because, during the interviews, she identifies these volumes and measurements as
cooktop’s and drawers’ and completely elaborates on these instead of “countertop-
depth”. Therefore, these performances are kept separated and not recounted for
“countertop-depth” category. 17 performances in total are provided by 13
participants because P12 provides 3 performances while P14 and P15 each provides
2 performances. All 17 performances provide valid comparisons between two
sessions. Focusing on individual participants’ success in this category, it is observed
that 8 participants performed advancements which all are associated with
participants’ reported utilisation of immersive features. These 8 advancements
include P12’s advancement in “extended part of countertop (depth)” performance,
but they do not include P12’s advancement in “sink area on countertop (horizontal
depth)” performance. The latter performance is associated with use of immersive
features based on observation of his video record, but he does not mention this
experience in relation with his decision -as this performance was elaborated before
in this chapter. In addition to these, it is observed that 12 of 13 participants used
immersive features and at least tried to reach over the countertop in VLE, unlike
P14. It stands out that P14’s both performances and P12’s “sink area on countertop
(horizontal depth)” performance among all 17, are the only ones which remain
below multistructural level. P14’s both performances remain at unistructural level,
and P12’s advance from prestructural level to unistructural. On the other hand, 2
performances advance from prestructural level to multistructural; 3 advance from
unistructural level to multistructural; 6 remain at multistructural level; and 3 advance

from multistructural level to relational.
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Table 5: Evaluation of countertop height measurement decisions

. . Used IVLE
Evaluation Rubric Scores

= Features

S >

S £ Typeofm t c
£% ype of Measuremen cl § < d
g Decision . ) o 2] B 8 S
© = Session-1 Session-3 5 O 3 ® _ ©
o o O g M T J

3 2 38 2249
2 £ 0ol z[5 8

01 countertop (height) MULTISTRUCTURAL RELATIONAL o o | o

02 countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o o o

03 countertop (height) NA MULTISTRUCTURAL oo e

04 | countertop (height) MULTISTRUCTURAL RELATIONAL oo e

05 countertop (height) UNISTRUCTURAL MULTISTRUCTURAL o o | o

06 countertop (height) MULTISTRUCTURAL RELATIONAL o o | o

08 countertop (height) RELATIONAL RELATIONAL oo o

09 | countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL | o | o | @

10 countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL L )

11 countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL L )

12 | countertop (height) UNISTRUCTURAL MULTISTRUCTURAL | o | o | @

13 countertop (height) NA MULTISTRUCTURAL oo o

14 countertop (height) UNISTRUCTURAL UNISTRUCTURAL o o | o

14 curved countertop (height) UNISTRUCTURAL MULTISTRUCTURAL o o

15 countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o o o

15 island countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL oo o

It is observed that all 14 participants issued “countertop - height” category but only
12 of them did it to the extent of allowing valid comparisons between two design
sessions (see Table 5). 16 performances in total are provided by 14 participants
because P14 and P15 each provide 2 performances. 14 of 16 performances provide
valid comparisons between two sessions, unlike P3’s and P13’s performances.
Focusing on individual participants’ success in this category, it is observed that 6
participants performed advancements which all are associated with participants’
reported utilisation of immersive features. These 6 advancements include P14’s
advancement in “curved countertop (height)” performance. In addition to these, it is
observed that all participants used immersive features and at least tried reaching top
of the countertop in VLE. Among all 14 performances which provide valid
comparisons, 1 performance remains at unistructural level; 3 advance from
unistructural level to multistructural; 6 remain at multistructural level; and 3 advance

from multistructural level to relational; and 1 remains at relational level.
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It is observed that 10 participants issued “countertop - width” category to the extent
of allowing valid comparisons between two design sessions (see Table 6). 13
performances in total are provided by 10 participants because P4, P5 and P14 each
provide 2 performances. 11 of 13 performances provide valid comparisons between
two sessions, unlike P5’s “short part of L-shaped counter (width)” performance and
P14’s “countertop (width)” performance. None of the participants’ performance in
this category displays advancement between sessions. In addition to this, the only
performance which is associated with any use of immersive feature is P4’s “short
part of L-shaped counter (width)” performance. During the interview, he mentions
that he could shorten the counter’s width owing to his removing the knee space
under the sink. He adds that he removed the knee space based on his experience with
the countertop in VLE where he realised that it also could be comfortable to work on

the countertop by keeping the counter on his side instead of facing towards it.

Table 6: Evaluation of countertop width measurement decisions

. . Used IVLE
Evaluation Rubric Scores
= Features
g2 c
jg E Type of Measurement Decision o .g .% _S E
5 2 Session-1 Session-3 5 6 3 ® _ ¢
o o O ¢ ¥w J
S ol 9 5| 3 d
UV 2| o m® .o 4
2 £l ol z5 8
01 | countertop (width) UNISTRUCTURAL UNISTRUCTURAL .
03 countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL . .
04 | long part of L-shaped counter (width) MULTISTRUCTURAL MULTISTRUCTURAL .
04 | short part of L-shaped counter (width) MULTISTRUCTURAL MULTISTRUCTURAL o o
05 | short part of L-shaped counter (width) NA UNISTRUCTURAL .
05 countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL ] °

06 | countertop (width)

UNISTRUCTURAL

UNISTRUCTURAL

08 | countertop (width)

UNISTRUCTURAL

UNISTRUCTURAL

12 | countertop (width) PRESTRUCTURAL PRESTRUCTURAL .
13 | countertop (width) MULTISTRUCTURAL | MULTISTRUCTURAL .
14 | countertop (width) NA NA .

14 | curved countertop (width)

UNISTRUCTURAL

UNISTRUCTURAL

15 | island countertop (width)

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 7: Evaluation of door width measurement decisions

. . Used IVLE
Evaluation Rubric Scores
Features
E c
) 2
S € Type of Measurement Decision c §
€3 . . S| 8 g o
5 2 Session-1 Session-3 o B B o =
a = Bl 8 B &
=] 2 © =
v O gl 9 ©
o g 4 3 2
2 £ ol =z 5
02 door (width) MULTISTRUCTURAL MULTISTRUCTURAL .
04 door (width) MULTISTRUCTURAL MULTISTRUCTURAL °
05 door (width) PRESTRUCTURAL MULTISTRUCTURAL . .
06 door (width) NA MULTISTRUCTURAL .
08 door (width) NA MULTISTRUCTURAL °
09 entrance PRESTRUCTURAL PRESTRUCTURAL °
10 door (width) MULTISTRUCTURAL MULTISTRUCTURAL .
11 door (width) UNISTRUCTURAL UNISTRUCTURAL .
12 door (width) PRESTRUCTURAL PRESTRUCTURAL .
13 door (width) UNISTRUCTURAL UNISTRUCTURAL °
13 balcony/terrace door opening (width) MULTISTRUCTURAL MULTISTRUCTURAL . .
14 door (width) UNISTRUCTURAL UNISTRUCTURAL .
15 door (width) MULTISTRUCTURAL MULTISTRUCTURAL o | o

It is observed that 10 participants issued “door - width” category to the extent of
allowing valid comparisons between two design sessions (see Table 7). 13
performances in total are provided by 12 participants because P13 provides 2
performances. 11 of 13 performances provide valid comparisons between two
sessions, unlike P6’s and P8’s performances. Only 1 participant’s (P5’s)
performance in this category displays advancement between sessions, from
prestructural level to multistructural. In addition to this, the only performance which
is associated with any use of immersive feature is P15’s performance. As it is

mentioned before in this chapter, P15 is the only participant who tries to interact

with door width during the IVLE session.

The author does not present a detailed inspection for ratio between dimensional
types (i.e.; height, depth, and width) issued in categories, although it seems like
something which should be questioned. It is because of two reasons. Firstly, such
inspection requires a more detailed and more acknowledged type of identification
and distinction between these dimensional types. This is beyond the scope of this
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study; moreover, such operation requires expert knowledge from various disciplines
(e.g.; visual cognition, linguistics, etc.). Secondly, such inspection requires more
examples involving different types of objects and architectural spaces to make a
meaningful comparative analysis. For example, “countertop” is the type of volume
about which most amount of related information is gathered. Furthermore, it seems
like there is a clear difference between categories of countertop-depth, countertop-
height, and countertop-width in terms of advancements and participants’ use of
immersive features, in a manner favouring the categories issuing “height” and
“depth” over the categories involving “width”. However, such deductions should be
approached in a most sceptical manner for the very same reason. Such inspection
over the performances displaying advancement also seems to be problematic
because of the fact that countertop related categories highly outhumber any other

categories in this list of performances.

4.2.3 Analysis Based on Session-1 Performance Levels

Results regarding advancements and effects of immersion are examined also via
focusing groups of performances which are evaluated to be in the same level before

that participants use the IVLE application.

41 performances are evaluated as prestructural regarding S1 (see Table 8). 28 of
them display no advancement between two design sessions, and they are not
associated with any use of immersive features. 7 of them advance to unistructural
level. 6 of these 7 performances are not associated with any use of immersive
features. Remaining 1 performance of these 7 is associated with use of immersive
features based on the participant’s video records, but it is not associated with
reported utilisation of immersive features. It is P12’s decision on “sink area on
countertop (horizontal depth)” (see also Title 4.2.1 parag.3). Remaining 6 of those
41 performances advance to multistructural level. 2 of these 6 performances are not
associated with any use of immersive features. Remaining 4 of these 6 performances
are the only ones which are associated with reported utilisation of immersive
features. Accordingly, total 5 performances are associated with use of immersive
features. 1 of these is not associated with utilisation of immersive features, and it
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advances to unistructural level. On the other hand, 4 of these are associated with

utilisation of immersive features, and they advance to multistructural level.

66 performances are evaluated as unistructural regarding S1 (see Table 9). 53 of
them display no advancement between two design sessions, and only 4 of these 53
are associated with use of immersive features. 12 of 66 performances advance to
multistructural level. 2 of these 12 performances are not associated with any use of
immersive features. Remaining 10 performances of these 12 are associated with
reported utilisation of immersive features. Remaining 1 of those 66 performances
advance to relational level, and it is also associated with reported utilisation of
immersive features. Accordingly, total 15 performances are associated with use of
immersive features. 4 of these are not associated with utilisation of immersive
features and they remain at unistructural level. On the other hand, 11 of these are
associated with utilisation of immersive features; 10 advance to multistructural level,

and 1 advances to relational level.

81 performances are evaluated as multistructural regarding S1 (see Table 10). 72 of
them display no advancement between two design sessions, and only 31 of these 72
are associated with use of immersive features. 9 of 81 performances advance to
relational level, all of these 9 performances are associated with reported utilisation
of immersive features. Accordingly, total 40 performances are associated with use of
immersive features. 31 of these are not associated with utilisation of immersive
features and they remain at multistructural level. On the other hand, 9 of these are
associated with utilisation of immersive features, and they all advance to relational

level.

5 performances are evaluated as relational regarding S1 (see Table 11). None of
them display advancement between two design sessions. 4 of these 5 are associated
with use of immersive features, but none of them is associated with utilisation of

immersive features.
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Table 8: Prestructural responses of Session 1

. . Used IVLE
iy Evaluation Rubric Scores
= Features
S S
= - =1
S Type of Measurement Decision S c ®
§ Session-1 Session-3 £ é -% 5 £
= 5 O 3 ® =
L o O g M ®
38283 2
2 £ 0 =z5
window (height from ground) PRESTRUCTURAL MULTISTRUCTURAL | o L]
distance between window and ceiling PRESTRUCTURAL UNISTRUCTURAL °
02 ceiling (height) PRESTRUCTURAL MULTISTRUCTURAL °
kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
fridge (width) PRESTRUCTURAL UNISTRUCTURAL . °
03 oven (width) PRESTRUCTURAL UNISTRUCTURAL ° °
window (width) PRESTRUCTURAL PRESTRUCTURAL .
04 | distance between table and door PRESTRUCTURAL PRESTRUCTURAL
door (width) PRESTRUCTURAL MULTISTRUCTURAL | e [
sink (width) PRESTRUCTURAL UNISTRUCTURAL (] L]
05 countertop (depth) PRESTRUCTURAL MULTISTRUCTURAL o o o
window (height) PRESTRUCTURAL PRESTRUCTURAL .
kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
south window (width) PRESTRUCTURAL PRESTRUCTURAL °
08 | south window (height from ground) PRESTRUCTURAL PRESTRUCTURAL L]
north window (width) PRESTRUCTURAL PRESTRUCTURAL °
cabinets (width) PRESTRUCTURAL PRESTRUCTURAL ] .
09 entrance PRESTRUCTURAL PRESTRUCTURAL .
10 | wide window (height) PRESTRUCTURAL PRESTRUCTURAL °
countertop (depth) PRESTRUCTURAL MULTISTRUCTURAL | @ | @ | @
11 | higher part of fridge (height) PRESTRUCTURAL PRESTRUCTURAL
door (height) PRESTRUCTURAL PRESTRUCTURAL .
sink area on countertop (horizontal depth) PRESTRUCTURAL UNISTRUCTURAL o o o
12 | countertop (width) PRESTRUCTURAL PRESTRUCTURAL °
door (width) PRESTRUCTURAL PRESTRUCTURAL .
13 fridge (width) PRESTRUCTURAL UNISTRUCTURAL
horizontal offset between horizontal windows PRESTRUCTURAL PRESTRUCTURAL
horizontal windows (horizontal position) PRESTRUCTURAL PRESTRUCTURAL
horizontal windows (height from ground) PRESTRUCTURAL PRESTRUCTURAL
horizontal windows (height) PRESTRUCTURAL PRESTRUCTURAL
14 horizontal windows (width) PRESTRUCTURAL PRESTRUCTURAL
window (height) PRESTRUCTURAL PRESTRUCTURAL L]
aspirator (height) PRESTRUCTURAL UNISTRUCTURAL
kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
window above countertop (height) PRESTRUCTURAL PRESTRUCTURAL .
cooktop (width) PRESTRUCTURAL PRESTRUCTURAL
sink (width) PRESTRUCTURAL PRESTRUCTURAL L]
15 | door (height) PRESTRUCTURAL PRESTRUCTURAL L]
door handle (height) PRESTRUCTURAL MULTISTRUCTURAL | @ | o | @
kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
ceiling (height) PRESTRUCTURAL PRESTRUCTURAL L]

04




Table 9: Unistructural responses of Session 1

z Evaluation Rubric Scores lf:sezc:lj\r/::
1S
o S
E Type of Measurement Decision § c g
= Session-1 Session-3 El § & 5 @
£ R
g 85833
s£52%
fridge (depth) UNISTRUCTURAL UNISTRUCTURAL
fridge knee space (width) UNISTRUCTURAL UNISTRUCTURAL .

01 countertop (width) UNISTRUCTURAL UNISTRUCTURAL [
dining table (depth) UNISTRUCTURAL UNISTRUCTURAL
dining table (height) UNISTRUCTURAL UNISTRUCTURAL
distance between door and counter UNISTRUCTURAL UNISTRUCTURAL °

02 window (width) UNISTRUCTURAL UNISTRUCTURAL (]
store cupboard (depth) UNISTRUCTURAL | MULTISTRUCTURAL

03 kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
distance between door and counter UNISTRUCTURAL UNISTRUCTURAL °

04 table (width) UNISTRUCTURAL UNISTRUCTURAL
countertop (height) UNISTRUCTURAL | MULTISTRUCTURAL | @ | o | ®

0> cooktop (width) UNISTRUCTURAL UNISTRUCTURAL .
countertop (width) UNISTRUCTURAL UNISTRUCTURAL .
table (height) UNISTRUCTURAL UNISTRUCTURAL
distance between wall and counter UNISTRUCTURAL UNISTRUCTURAL

06 base cabinet door (width) UNISTRUCTURAL MULTISTRUCTURAL o | o
base cabinet shelves (height) UNISTRUCTURAL MULTISTRUCTURAL L)
fridge (depth) UNISTRUCTURAL UNISTRUCTURAL
store cupboard (depth) UNISTRUCTURAL UNISTRUCTURAL
countertop (depth) UNISTRUCTURAL | MULTISTRUCTURAL | @ | o | ®
window (height) UNISTRUCTURAL UNISTRUCTURAL °

08 ceiling (height) UNISTRUCTURAL MULTISTRUCTURAL °
fridge (width) UNISTRUCTURAL UNISTRUCTURAL
countertop (width) UNISTRUCTURAL UNISTRUCTURAL
sink (depth) UNISTRUCTURAL UNISTRUCTURAL o | o

09 sink (width) UNISTRUCTURAL UNISTRUCTURAL [
cooktop (width) UNISTRUCTURAL RELATIONAL oo o0
door (height) UNISTRUCTURAL UNISTRUCTURAL (]

10 distance between furniture pieces UNISTRUCTURAL MULTISTRUCTURAL ° o o
kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
ceiling (height) UNISTRUCTURAL UNISTRUCTURAL (]
freezer as lower part of fridge (height) UNISTRUCTURAL | MULTISTRUCTURAL | @ | o | @

n door (width) UNISTRUCTURAL UNISTRUCTURAL °
countertop (height) UNISTRUCTURAL MULTISTRUCTURAL | o | o | @
extended part of countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL | @ | o | ®

12 base cabinet (height) UNISTRUCTURAL UNISTRUCTURAL o o o
kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
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Table 9 (continued)

distance between store cupboard and door UNISTRUCTURAL UNISTRUCTURAL
store cupboard (width) UNISTRUCTURAL UNISTRUCTURAL
store cupboard (depth) UNISTRUCTURAL UNISTRUCTURAL .
countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL °
13 fridge (depth) UNISTRUCTURAL UNISTRUCTURAL
wall shelf (width) UNISTRUCTURAL UNISTRUCTURAL °
door (width) UNISTRUCTURAL UNISTRUCTURAL °
kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
fridge (depth) UNISTRUCTURAL UNISTRUCTURAL
fridge (width) UNISTRUCTURAL UNISTRUCTURAL
countertop (height) UNISTRUCTURAL UNISTRUCTURAL °
countertop (depth) UNISTRUCTURAL UNISTRUCTURAL °
window (height from ground) UNISTRUCTURAL UNISTRUCTURAL °
window (width) UNISTRUCTURAL UNISTRUCTURAL °
aspirator duct (width) UNISTRUCTURAL UNISTRUCTURAL
aspirator (width) UNISTRUCTURAL UNISTRUCTURAL
14 cooktop (depth) UNISTRUCTURAL UNISTRUCTURAL
curved countertop (height) UNISTRUCTURAL MULTISTRUCTURAL °
curved countertop (depth) UNISTRUCTURAL UNISTRUCTURAL (]
curved countertop (width) UNISTRUCTURAL UNISTRUCTURAL (]
door (width) UNISTRUCTURAL UNISTRUCTURAL °
stool (height) UNISTRUCTURAL UNISTRUCTURAL
table (height) UNISTRUCTURAL UNISTRUCTURAL
table (depth) UNISTRUCTURAL UNISTRUCTURAL
window above counter (height from ground) | UNISTRUCTURAL UNISTRUCTURAL .
window above counter (width) UNISTRUCTURAL UNISTRUCTURAL o
5 wall cabinet doors (width) UNISTRUCTURAL UNISTRUCTURAL °
east window (width) UNISTRUCTURAL UNISTRUCTURAL o
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Table 10: Multistructural responses of Session 1

Evaluation Rubric Scores Used IVLE
> Features
2 o
% Type of Measurement Decision e B
g Session-1 Session-3 GEJ < 5| < g
= 9 = & 2 £
£ 28583
3 8 & 3 3
2 fo=z5
fridge (height) MULTISTRUCTURAL MULTISTRUCTURAL °
fridge door (width) MULTISTRUCTURAL MULTISTRUCTURAL
fridge knee space (depth) MULTISTRUCTURAL MULTISTRUCTURAL
01 | fridge knee space (height) MULTISTRUCTURAL | MULTISTRUCTURAL | o
countertop (depth) MULTISTRUCTURAL RELATIONAL
countertop (height) MULTISTRUCTURAL RELATIONAL .
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
door (width) MULTISTRUCTURAL MULTISTRUCTURAL .
cooktop (width) MULTISTRUCTURAL MULTISTRUCTURAL
02 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL o o
countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o o
dining table (height) MULTISTRUCTURAL MULTISTRUCTURAL o o
dining table (depth) MULTISTRUCTURAL MULTISTRUCTURAL | @ | @
countertop (depth) MULTISTRUCTURAL RELATIONAL o o
03 countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL | o .
door (width) MULTISTRUCTURAL MULTISTRUCTURAL .
countertop (height) MULTISTRUCTURAL RELATIONAL . .
short part of L-shaped counter (width) MULTISTRUCTURAL MULTISTRUCTURAL .
long part of L-shaped counter (width) MULTISTRUCTURAL MULTISTRUCTURAL .
04 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL °
window handle (height) MULTISTRUCTURAL MULTISTRUCTURAL °
table (height) MULTISTRUCTURAL RELATIONAL .
table (depth) MULTISTRUCTURAL MULTISTRUCTURAL
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
05 countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL ° °
countertop (height) MULTISTRUCTURAL RELATIONAL
06 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
table (width) MULTISTRUCTURAL MULTISTRUCTURAL
08 kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL | o
countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL
09 shorter cabinets (height) MULTISTRUCTURAL MULTISTRUCTURAL
taller cabinets (height) MULTISTRUCTURAL MULTISTRUCTURAL
ceiling (height) MULTISTRUCTURAL MULTISTRUCTURAL | o °
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
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Table 10 (continued)

countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL | o .

drawer (horizontal depth) MULTISTRUCTURAL RELATIONAL . .

narrow window (width) MULTISTRUCTURAL MULTISTRUCTURAL | o .

narrow window (height from ground) MULTISTRUCTURAL MULTISTRUCTURAL | e (]

narrow window handle (height) MULTISTRUCTURAL MULTISTRUCTURAL | o .

wide window (width) MULTISTRUCTURAL | MULTISTRUCTURAL .
10 | wide window (height from ground) MULTISTRUCTURAL MULTISTRUCTURAL .

fridge (width) MULTISTRUCTURAL | MULTISTRUCTURAL

fridge (height) MULTISTRUCTURAL | MULTISTRUCTURAL

fridge (depth) MULTISTRUCTURAL MULTISTRUCTURAL °

fridge (height from ground) MULTISTRUCTURAL MULTISTRUCTURAL

door (width) MULTISTRUCTURAL MULTISTRUCTURAL

door handle (height) MULTISTRUCTURAL | MULTISTRUCTURAL

countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL | o .

fridge (width) MULTISTRUCTURAL MULTISTRUCTURAL

door handle (height) MULTISTRUCTURAL MULTISTRUCTURAL
11 ceiling (height) MULTISTRUCTURAL MULTISTRUCTURAL

kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL

distance between table and wall MULTISTRUCTURAL | MULTISTRUCTURAL

distance between counter and table MULTISTRUCTURAL MULTISTRUCTURAL

countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL | o .
12 base cabinet (depth) MULTISTRUCTURAL MULTISTRUCTURAL . °

glass rack (height from countertop) MULTISTRUCTURAL MULTISTRUCTURAL | o (]

countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL °

balcony/terrace door opening (width) MULTISTRUCTURAL MULTISTRUCTURAL | e .
13 wall shelf (depth) MULTISTRUCTURAL MULTISTRUCTURAL [}

distance between wall shelf and table MULTISTRUCTURAL | MULTISTRUCTURAL | e °

table (width) MULTISTRUCTURAL MULTISTRUCTURAL . °

table (depth) MULTISTRUCTURAL | MULTISTRUCTURAL

freezer (height) MULTISTRUCTURAL MULTISTRUCTURAL

faucet (height from countertop) MULTISTRUCTURAL MULTISTRUCTURAL .

sink (location on width) MULTISTRUCTURAL MULTISTRUCTURAL [}
14 drawer (width) MULTISTRUCTURAL MULTISTRUCTURAL [}

drawer (vertical depth) MULTISTRUCTURAL MULTISTRUCTURAL | o °

drawer (height from ground) MULTISTRUCTURAL RELATIONAL .

ceiling (height) MULTISTRUCTURAL MULTISTRUCTURAL . °

countertop (depth) MULTISTRUCTURAL RELATIONAL . .

countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL .

base cabinet doors (width) MULTISTRUCTURAL MULTISTRUCTURAL | e .

distance between counters MULTISTRUCTURAL MULTISTRUCTURAL .
15 | island countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL .

island countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL | e .

island countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL .

door (width) MULTISTRUCTURAL | MULTISTRUCTURAL .

table (width) MULTISTRUCTURAL MULTISTRUCTURAL
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Table 11: Relational responses of Session 1

- Evaluation Rubric Scores Used IVLE Features
§
B S
E Type of Measurement *S‘ c g
S Decision Session-1 Session-3 E| §| 8] 5| &
‘S v =} ® et c
S 2 8| 2| & =
= — (] — ©

04 window (height from ground) RELATIONAL RELATIONAL . .

08 countertop (height) RELATIONAL RELATIONAL . ° °

10 cooktop (height) RELATIONAL RELATIONAL . . .

12 window (height from ground) RELATIONAL RELATIONAL ° ° °

15 table (height) RELATIONAL RELATIONAL

4.2.4 Analysis Based on Association with Use of Immersive Features

Results of 194 performances which provide valid comparisons are examined also via
focusing performances’ association with use of immersive features. Effectiveness of

immersion in advancements of different performance levels is elaborated.

64 performances are associated with use of immersive features. 5 of them are
evaluated as prestructural for Session-1 (see Table 12). 4 prestructural performances
advance to multistructural level in Session-3, and they are associated with reported
utilisation of immersive features. 1 prestructural performance is associated with use
of immersive features, but it is not associated with reported utilisation of immersive
features. This one is P12’s performance on “sink area on countertop (horizontal
depth)” (see also Title 4.2.1 parag.3), and it advance to unistructural level in
Session-3. 15 performances are evaluated as unistructural for Session-1. 4
unistructural performances remain at unistructural level in Session-3, and they are
not associated with reported utilisation of immersive features. 10 unistructural
performances advance into multistructural level in Session-3, and they are associated
with reported utilisation of immersive features. 1 unistructural performance advance
to relational level in Session-3, and it is associated with reported utilisation of
immersive features. 40 performances are evaluated as multistructural for Session-1.
31 multistructural performances remain at multistructural level in Session-3, and

they are not associated with reported utilisation of immersive features. 9
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multistructural performances advance to relational level in Session-3, and they are
associated with reported utilisation of immersive features. 4 performances are
evaluated as relational for Session-1. All 4 relational performances remain at
relational level in Session-3, and they are not associated with reported utilisation of

immersive features.

129 performances are not associated with use of immersive features (see Table 13).
36 of them are evaluated as prestructural for Session-1. In Session-3, 28
prestructural performances remain at prestructural level; 6 prestructural
performances advance to unistructural level; and 2 prestructural performances
advance to multistructural level. 51 performances are evaluated as unistructural for
Session-1. In Session-3, 49 unistructural performances remain at unistructural level;
and 2 unistructural performances advance to multistructural level. 41 performances
are evaluated as multistructural for Session-1, and all of them remain at
multistructural level in Session-3. 1 performance is evaluated as relational for

Session-1, and it remains at relational level in Session-3.

Examining performances which are associated with use of immersive features
displays an important situation. Accordingly, participants benefit from immersive
features in S3 with a higher success ratio when they performed a lower level in S1,
in terms of utilising their use of immersive features to advance their performances.
To elaborate, 4 performances which are evaluated as relational in S1 are associated
with use of immersive features, but these immersive experiences are not utilised for
advancing to higher level. 40 performances which are evaluated as multistructural in
S1 are associated with use of immersive features, and these immersive experiences
are utilised for advancing to higher level in 9 of those 40 performances. 15
performances which are evaluated as unistructural in S1 are associated with use of
immersive features, and these immersive experiences are utilised for advancing to
higher level in 11 of those 15 performances. 5 performances which are evaluated as
prestructural in S1 are associated with use of immersive features, and these
immersive experiences are utilised for advancing to higher level in 4 of those 5

performances.
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Examining performances which are not associated with use of immersive features
also display an important situation. Accordingly, participants display higher success
ratio when they performed a lower level in S1, in terms of advancing their
performances without any association with use of immersive features. To elaborate,
none of 1 performance evaluated as relational in S1 and 41 performances evaluated
as multistructural in S1 display any advancement in S3 in the absence of immersive
experience. On the other hand, 2 of 51 performances evaluated as unistructural in S1
and 8 of 36 performances evaluated as prestructural in S1 could advance to higher

level in S3 in the absence of immersive experience.

These two situations should be reflected upon in conjunction. Whether performances
are associated with any use of immersive features or not, success (of advancement)
ratio is increasing in every level group from the group of performances evaluated as
relational in S1 to the group of performances evaluated as prestructural in S1. One
can expect that any performance evaluated as lower levels in S1 could display more
advancement after design students are given a second chance to revise their first
design. This might be possible to some extent even without providing any external
aid between two design sessions. However, it is observed that such success ratio is
much higher among performances associated with use of immersive features, in case
of performances evaluated as one of prestructural, unistructural, and multistructural
in S1. There is no difference in case of performances evaluated as relational in S1,
but it should be considered that scope of given design problem and the whole design

of the conducted exercise are not fertile for performances in extended abstract level.
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Table 12: Performances associated with use of immersive features

- Evaluation Rubric Scores Used IVLE
2 Features
c
S
2 . s
s Type of Measurement Decision = *g
S Session-1 Session-3 g < Sl < 5
£ 235 E 2 E
& 2 0§ BB
3 8 3 3 2
= £ 0o =z 5
countertop (depth) MULTISTRUCTURAL RELATIONAL o o
o1 countertop (height) MULTISTRUCTURAL RELATIONAL o o o
countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o e
02 | dining table (height) MULTISTRUCTURAL | MULTISTRUCTURAL | o | o
dining table (depth) MULTISTRUCTURAL | MULTISTRUCTURAL | o | o
window (height from ground) PRESTRUCTURAL MULTISTRUCTURAL | e ° °
03 | countertop (depth) MULTISTRUCTURAL RELATIONAL o | e
countertop (height) MULTISTRUCTURAL RELATIONAL o | o o
short part of L-shaped counter (width) MULTISTRUCTURAL MULTISTRUCTURAL o o
04 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL o | o
window handle (height) MULTISTRUCTURAL MULTISTRUCTURAL o | o
window (height from ground) RELATIONAL RELATIONAL o o
table (height) MULTISTRUCTURAL RELATIONAL o | o
countertop (height) UNISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
05 countertop (depth) PRESTRUCTURAL MULTISTRUCTURAL | @ | @ | ®
countertop (height) MULTISTRUCTURAL RELATIONAL o o o
06 countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL o | o o
base cabinet door (width) UNISTRUCTURAL MULTISTRUCTURAL o o
base cabinet shelves (height) UNISTRUCTURAL MULTISTRUCTURAL o o
countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
08 countertop (height) RELATIONAL RELATIONAL o | o o
countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o | o o
09 | countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL o o
sink (depth) UNISTRUCTURAL UNISTRUCTURAL o | o
cooktop (height) RELATIONAL RELATIONAL ol o e
cooktop (width) UNISTRUCTURAL RELATIONAL o o0 | o
countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL | @ | @ | ®
10 drawer (horizontal depth) MULTISTRUCTURAL RELATIONAL o o 0| o
narrow window (width) MULTISTRUCTURAL MULTISTRUCTURAL | e o o
fridge (depth) MULTISTRUCTURAL | MULTISTRUCTURAL o | o
door handle (height) MULTISTRUCTURAL | MULTISTRUCTURAL o | o
distance between furniture pieces UNISTRUCTURAL MULTISTRUCTURAL | e o o
countertop (height) MULTISTRUCTURAL | MULTISTRUCTURAL | @ | o | @
countertop (depth) PRESTRUCTURAL MULTISTRUCTURAL | o | @ | @
1 freezer as lower part of fridge (height) UNISTRUCTURAL MULTISTRUCTURAL | @ | @ | ®
door handle (height) MULTISTRUCTURAL | MULTISTRUCTURAL o | o
distance between table and wall MULTISTRUCTURAL MULTISTRUCTURAL L]
distance between counter and table MULTISTRUCTURAL MULTISTRUCTURAL o o
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Table 12 (continued)

countertop (height) UNISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
extended part of countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
1 base cabinet (depth) MULTISTRUCTURAL MULTISTRUCTURAL | @ | o | @
base cabinet (height) UNISTRUCTURAL UNISTRUCTURAL o oo
sink area on countertop (horizontal depth) PRESTRUCTURAL UNISTRUCTURAL oo | o
glass rack (height from countertop) MULTISTRUCTURAL MULTISTRUCTURAL | @ | o | @
window (height from ground) RELATIONAL RELATIONAL oo o
countertop (depth) UNISTRUCTURAL MULTISTRUCTURAL | @ | @ | @
13 | distance between wall shelf and table MULTISTRUCTURAL MULTISTRUCTURAL | o (]
table (width) MULTISTRUCTURAL MULTISTRUCTURAL [} °
faucet (height from countertop) MULTISTRUCTURAL MULTISTRUCTURAL o o
drawer (vertical depth) MULTISTRUCTURAL MULTISTRUCTURAL | o | @ | @
14 | drawer (height from ground) MULTISTRUCTURAL RELATIONAL o o
countertop (height) UNISTRUCTURAL UNISTRUCTURAL o o | o
curved countertop (height) UNISTRUCTURAL MULTISTRUCTURAL o | @
window above counter (height to ground) UNISTRUCTURAL UNISTRUCTURAL o o
countertop (depth) MULTISTRUCTURAL RELATIONAL o o
countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o | o
base cabinet doors (width) MULTISTRUCTURAL MULTISTRUCTURAL o | o
15 | distance between counters MULTISTRUCTURAL MULTISTRUCTURAL (]
island countertop (height) MULTISTRUCTURAL MULTISTRUCTURAL o o
island countertop (depth) MULTISTRUCTURAL MULTISTRUCTURAL .
door (width) MULTISTRUCTURAL MULTISTRUCTURAL °
door handle (height) PRESTRUCTURAL MULTISTRUCTURAL | o | @ | @
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Table 13: Performances not associated with use of immersive features

= Evaluation Rubric Scores Used IVLE
P Features
3 5
+ - )
S Type of Measurement Decision S c §
5 Session-1 Session-3 E 5 2 § &
£ s 8 § 7 £
g R
5§58 2%
fridge (height) MULTISTRUCTURAL MULTISTRUCTURAL °
fridge (depth) UNISTRUCTURAL UNISTRUCTURAL
fridge door (width) MULTISTRUCTURAL MULTISTRUCTURAL
fridge knee space (depth) MULTISTRUCTURAL MULTISTRUCTURAL | e
fridge knee space (height) MULTISTRUCTURAL MULTISTRUCTURAL °
01 fridge knee space (width) UNISTRUCTURAL UNISTRUCTURAL .
countertop (width) UNISTRUCTURAL UNISTRUCTURAL °
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
dining table (depth) UNISTRUCTURAL UNISTRUCTURAL
dining table (height) UNISTRUCTURAL UNISTRUCTURAL
door (width) MULTISTRUCTURAL MULTISTRUCTURAL o
distance between door and counter UNISTRUCTURAL UNISTRUCTURAL .
cooktop (width) MULTISTRUCTURAL MULTISTRUCTURAL
02 window (width) UNISTRUCTURAL UNISTRUCTURAL °
distance between window and ceiling PRESTRUCTURAL UNISTRUCTURAL .
ceiling (height) PRESTRUCTURAL MULTISTRUCTURAL °
kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
countertop (width) MULTISTRUCTURAL | MULTISTRUCTURAL | o .
fridge (width) PRESTRUCTURAL UNISTRUCTURAL . °
oven (width) PRESTRUCTURAL UNISTRUCTURAL . °
03 window (width) PRESTRUCTURAL PRESTRUCTURAL °
store cupboard (depth) UNISTRUCTURAL MULTISTRUCTURAL
kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
door (width) MULTISTRUCTURAL | MULTISTRUCTURAL .
distance between door and counter UNISTRUCTURAL UNISTRUCTURAL .
long part of L-shaped counter (width) MULTISTRUCTURAL | MULTISTRUCTURAL .
04 | table (depth) MULTISTRUCTURAL MULTISTRUCTURAL
table (width) UNISTRUCTURAL UNISTRUCTURAL
distance between table and door PRESTRUCTURAL PRESTRUCTURAL
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
door (width) PRESTRUCTURAL MULTISTRUCTURAL | o
sink (width) PRESTRUCTURAL UNISTRUCTURAL .
countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL | o
05 cooktop (width) UNISTRUCTURAL UNISTRUCTURAL .
window (height) PRESTRUCTURAL PRESTRUCTURAL °
kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL
countertop (width) UNISTRUCTURAL UNISTRUCTURAL L]
table (height) UNISTRUCTURAL UNISTRUCTURAL
06 distance between wall and counter UNISTRUCTURAL UNISTRUCTURAL

fridge (depth)

UNISTRUCTURAL

UNISTRUCTURAL

store cupboard (depth)

UNISTRUCTURAL

UNISTRUCTURAL

kitchen floor measurements

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 13 (continued)

south window (width)

PRESTRUCTURAL PRESTRUCTURAL .
south window (height from ground) PRESTRUCTURAL PRESTRUCTURAL (]
window (height) UNISTRUCTURAL UNISTRUCTURAL °
ceiling (height) UNISTRUCTURAL MULTISTRUCTURAL (]

08 | north window (width) PRESTRUCTURAL PRESTRUCTURAL .
fridge (width) UNISTRUCTURAL UNISTRUCTURAL
countertop (width) UNISTRUCTURAL UNISTRUCTURAL
table (width) MULTISTRUCTURAL MULTISTRUCTURAL
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
shorter cabinets (height) MULTISTRUCTURAL MULTISTRUCTURAL
taller cabinets (height) MULTISTRUCTURAL MULTISTRUCTURAL
cabinets (width) PRESTRUCTURAL PRESTRUCTURAL .
09 | entrance PRESTRUCTURAL PRESTRUCTURAL .
ceiling (height) MULTISTRUCTURAL MULTISTRUCTURAL °
sink (width) UNISTRUCTURAL UNISTRUCTURAL °
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
narrow window (height from ground) MULTISTRUCTURAL | MULTISTRUCTURAL .
narrow window handle (height) MULTISTRUCTURAL MULTISTRUCTURAL .
wide window (width) MULTISTRUCTURAL MULTISTRUCTURAL °
wide window (height from ground) MULTISTRUCTURAL MULTISTRUCTURAL [
wide window (height) PRESTRUCTURAL PRESTRUCTURAL °
fridge (width) MULTISTRUCTURAL MULTISTRUCTURAL
10 fridge (height) MULTISTRUCTURAL MULTISTRUCTURAL
fridge (height from ground) MULTISTRUCTURAL MULTISTRUCTURAL
door (height) UNISTRUCTURAL UNISTRUCTURAL
door (width) MULTISTRUCTURAL MULTISTRUCTURAL
kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
ceiling (height) UNISTRUCTURAL UNISTRUCTURAL [
fridge (width) MULTISTRUCTURAL MULTISTRUCTURAL
higher part of fridge (height) PRESTRUCTURAL PRESTRUCTURAL
door (width) UNISTRUCTURAL UNISTRUCTURAL
1 door (height) PRESTRUCTURAL PRESTRUCTURAL
ceiling (height) MULTISTRUCTURAL MULTISTRUCTURAL
kitchen floor measurements MULTISTRUCTURAL MULTISTRUCTURAL
countertop (width) PRESTRUCTURAL PRESTRUCTURAL o
12 | kitchen floor measurements UNISTRUCTURAL UNISTRUCTURAL
door (width) PRESTRUCTURAL PRESTRUCTURAL [
distance of store cupboard to door UNISTRUCTURAL UNISTRUCTURAL
store cupboard (width) UNISTRUCTURAL UNISTRUCTURAL
store cupboard (depth) UNISTRUCTURAL UNISTRUCTURAL
countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL
fridge (width) PRESTRUCTURAL UNISTRUCTURAL
fridge (depth) UNISTRUCTURAL UNISTRUCTURAL
13 balcony/terrace door opening (width) MULTISTRUCTURAL | MULTISTRUCTURAL °
wall shelf (width) UNISTRUCTURAL UNISTRUCTURAL .
wall shelf (depth) MULTISTRUCTURAL MULTISTRUCTURAL .
table (depth) MULTISTRUCTURAL MULTISTRUCTURAL

door (width)

UNISTRUCTURAL

UNISTRUCTURAL

kitchen floor measurements

UNISTRUCTURAL

UNISTRUCTURAL
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Table 13 (continued)

horizontal offset of horiz. windows PRESTRUCTURAL PRESTRUCTURAL

horizontal windows (horiz. position) PRESTRUCTURAL PRESTRUCTURAL

horizontal windows(height to ground) PRESTRUCTURAL PRESTRUCTURAL

horizontal windows (height) PRESTRUCTURAL PRESTRUCTURAL

horizontal windows (width) PRESTRUCTURAL PRESTRUCTURAL

freezer (height) MULTISTRUCTURAL | MULTISTRUCTURAL

fridge (depth) UNISTRUCTURAL UNISTRUCTURAL

fridge (width) UNISTRUCTURAL UNISTRUCTURAL

sink (location on width) MULTISTRUCTURAL | MULTISTRUCTURAL °

drawer (width) MULTISTRUCTURAL MULTISTRUCTURAL °

countertop (depth) UNISTRUCTURAL UNISTRUCTURAL °

window (height from ground) UNISTRUCTURAL UNISTRUCTURAL [

window (height) PRESTRUCTURAL PRESTRUCTURAL °
14 window (width) UNISTRUCTURAL UNISTRUCTURAL °

aspirator duct (width) UNISTRUCTURAL UNISTRUCTURAL

aspirator (height) PRESTRUCTURAL UNISTRUCTURAL

aspirator (width) UNISTRUCTURAL UNISTRUCTURAL

cooktop (depth) UNISTRUCTURAL UNISTRUCTURAL

curved countertop (depth) UNISTRUCTURAL UNISTRUCTURAL

curved countertop (width) UNISTRUCTURAL UNISTRUCTURAL

door (width) UNISTRUCTURAL UNISTRUCTURAL

kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL

ceiling (height) MULTISTRUCTURAL MULTISTRUCTURAL °

stool (height) UNISTRUCTURAL UNISTRUCTURAL

table (height) UNISTRUCTURAL UNISTRUCTURAL

table (depth) UNISTRUCTURAL UNISTRUCTURAL

window above countertop (width) UNISTRUCTURAL UNISTRUCTURAL .

window above countertop (height) PRESTRUCTURAL PRESTRUCTURAL .

cooktop (width) PRESTRUCTURAL PRESTRUCTURAL

sink (width) PRESTRUCTURAL PRESTRUCTURAL °

wall cabinet doors (width) UNISTRUCTURAL UNISTRUCTURAL °

island countertop (width) MULTISTRUCTURAL MULTISTRUCTURAL °
5 door (height) PRESTRUCTURAL PRESTRUCTURAL .

table (width) MULTISTRUCTURAL | MULTISTRUCTURAL

table (height) RELATIONAL RELATIONAL

east window (width) UNISTRUCTURAL UNISTRUCTURAL °

kitchen floor measurements PRESTRUCTURAL PRESTRUCTURAL

ceiling (height) PRESTRUCTURAL PRESTRUCTURAL °
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4.2.5 Reported Utilisation of Immersive Features

21 of total 24 advanced decisions which are associated with reported utilisation of
immersive features issue measurement categories (i.e.; pair of a volume and
dimension) which are eligible to be interacted and/or experienced through use of
immersive features in the provided IVLE, while 3 of them does not. In case of 9
decisions among those 24, participants refer to and utilise only immersive
experiences which involve original type of volume-dimension pair. In case of 8
decisions among those 24, participants refer to and utilise immersive experiences
which involve original type of volume-dimension pair and additional immersive
experiences which involve an alternate type of volume-dimension pair. In case of 7
decisions among those 24, participants refer to and utilise only immersive
experiences which involve an alternate type of volume-dimension pair, although it is
observed that participants used immersive features on original type of volume

regarding the cases of 3 decisions among those 7 decisions.

Including ones which are evaluated as “Not Applicable”, 89 measurement decisions
in total are associated with use of immersive features based on at least one of
following, participants’ verbal reports, video records, or notes of information they
gathered and notified during their virtual experience. Regarding the case of 23
decisions among those 89, it is observed that participants used immersive features on
original type of volume in respect of the cases issued, but they did not verbally
report anything about any immersive experience while explaining those decision
making processes. In the case of 36 decisions among those 89, participants refer to
only immersive experiences which involve original type of volume-dimension pair.
In the case of 8 decisions among those 89, participants refer to and utilise immersive
experiences which involve original type of volume-dimension pair and at least one
additional immersive experience which involves an alternate type of volume-
dimension pair. In the case of 22 decisions among those 89, participants refer to only
immersive experiences which involve an alternate type of volume-dimension pair,
although it is observed (through video records) that participants used immersive
features on original type of volume regarding the cases of 4 decisions among these

22 decisions. Total 30 decision making processes which are associated with
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immersive experiences which involve an alternate type of volume-dimension pair,

and how those alternate types are matched are displayed in Table 14.

Table 14: Utilisation of non-matching volumes

Participant Type of Measurement Decision Utilised Alternate Volume
o1 countertop (depth) drawers
countertop (height) sink
dining table (height) countertop
02 dining table (depth) countertop
mini refrigerator (height from ground) misc.
countertop (depth) wall shelves & cabinets
03 window (height from ground) countertop
dining table (height) countertop
countertop (height) drawers
04 short part of L-shaped counter (width) countertop (H)
table (height) countertop & drawers
05 countertop (height) sink
countertop (depth) sink
06 countertop (height) base cabinet shelves
cooktop (height) countertop & base cabinets
cooktop (width) base cabinets & navigation
drawer (horizontal depth) base cabinets & navigation
10 ; . :
sink (height from ground) base cabinets
narrow window (width) navigation
fridge (depth) base cabinet shelves
11 freezer as lower part of fridge (height) countertop & drawers
12 glass rack (height from countertop) window
store cupboard (height from ground) base cabinet shelves
13 store cupboard (height) wall shelves & cabinets
countertop (depth) sink
table (width) navigation
drawer (vertical depth) countertop & sink
14 drawer (height from ground) countertop & sink
curved countertop (height) sink
15 countertop (depth) sink
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CHAPTERS

CONSLUSION

This research started with the intention of contributing to the knowledge of how
virtual reality (VR) technologies can be utilised in architectural design education,
and to the knowledge of how to evaluate such utilisation. Considering it as a pursuit
of knowledge where various fields, mainly architectural design, virtual reality, and
educational science intersect, intersection areas to lead a tangible and meaningful
integration are sought. Accordingly, the hypothesis that “immersive virtual reality
(IVR) technologies can be utilised to enhance novice architecture students’ process
of learning how to design in human-scale” is raised. Deriving from the review of
literature, initiated research questions and preliminary studies of the author, the
study is elaborated upon reciprocal analysis of educational objectives, unique
utilities provided by IVR technology, and learning theories and strategies.
Consequently, the study focuses on bodily interactions as a crucial factor to acquire
an understanding on relation between architectural space and human-scale. Unique
immersive VR features that allow such bodily interactions are employed. Drawing
from Constructivist Learning Theory and Problem-Based Learning, intended VR
application is conceived as a learning environment; and not only learning by
experiencing bodily interactions with objects, but also learning by meaningful
experience of solving a design problem is aimed. In context of the stressed
educational objectives, ‘meaningful experience of a design problem’ implies that
students consider bodily activities, capabilities of a human body, and how these can

play a role in their design decisions; and accordingly make appropriate design
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decisions through reasoning and critical thinking. Accordingly, an appropriate
design problem and an appropriate immersive virtual learning environment (IVLE)
application are prepared, and they are combined in a particular type of design
exercise. The design problem involves a kitchen design for a wheelchair user in
order to provide a scenario which is abundant in variety of bodily activities to be
tackled and which moves students out of their comfort zone. The application
provides an IVLE where participant can experience (from a wheelchair user’s
viewpoint) a generic kitchen model based on architectural standards. It allows
interaction via using one’s real hands, and this feature is realised by hand-tracking

technology and real-time visual rendering.

As it is similar in all across this interdisciplinary field pointed above, a crucial part
of the research for a tangible and meaningful utilisation is to find a tangible way of
measuring the impact of IVR. At this point, identifying the actual advancements
realised in participants’ performances, identifying participants’ immersive
experiences involving specific immersive VR features, and identifying the utilisation
of specific immersive features in those advancements are essential. Accordingly, a
before and after test is conducted based on the design exercise where participants are
exposed respectively to a pen-and-paper design session, an IVLE session (video
recorded from participants’ viewpoint), and a second pen-and-paper design session.
Following the second design session, two separate interviews are conducted in order
to gather detailed information about performances on first and second design
sessions respectively. Interview data are analysed; and each individual performance
on different categories (measurement decisions) are exposed to a structured
evaluation based on the rubric that is derived from the SOLO taxonomy. Immersive
experiences involving use of immersive VR features are journalised according to
participants’ verbal reports and visual evidences from video records of their IVLE
experience. Utilisation of a specific immersive feature in an advancement of a
performance is identified based on particular verbal reports which indicate the actual
advancement of a performance and refer directly or indirectly to the use of the
specific immersive feature in a relation with the content which constitutes that
advancement. This method, which employs the reported utilisation of immersive

features (RUIF) as a crucial criterion, provides the opportunity to explore how
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participants make connections between their immersive experiences and their design
decisions, in a manner which allows elaborating on distinguished IVR features. This
method and what it reveals constitute one of the most important contributions of this
study to the research field of ‘VR in architectural education’ and hopefully to the

whole research field of ‘VR in education’.

Initial findings of overall 14 case studies show that student participants collected
information via using immersive (VR) features to experience certain bodily activities
involved in particular use case scenarios to an extent that provided IVLE,
technological features, and design problem allow and encourage, in a variety
regarding their personal preferences, competency and design thinking abilities.
Additionally, most (13/14) of the participants benefited such information and
immersive experience to enhance at least one of their measurement decisions to a
more sophisticated level in terms of relation between the issued object

measurements and human-scale.

An overview of findings suggests that such IVLE providing such immersive features
might provide a meaningful experience of solving a design problem when it is
provided within such design/learning activity as a whole including the provided type
of design problem and the conceived scenario of the exercise. Therefore, these
findings confirm the initial hypothesis of this study to an extent where short-term
exposure and short-term design exercises are issued. Although these interpretations
cannot be generalised about long term exposure and its impact on learning at this

point, findings are promising and encouraging for future research.

Suggestions for Future Studies

As it is argued in previous chapter, performances in some categories (e.g.;
countertop-height, countertop-depth) highly outnumber performances from other
categories, in terms of identified advancement. Indubitably, different categories
provide different opportunities and limitations in terms of possible performance
level. For instance, it would not be realistic to expect a relational level performance
for deciding a door’s height. It should be considered that some type of volumes (or

objects) are richer than others in terms of providing possible relations with bodily
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activities and interactions that one can consider while designing. In order to observe
advancements on design decision performances, type of architectural space issued in

the design exercise should not be limiting in that sense.

There are two things that the author wants to highlight for researchers and scholars
who want to conduct a similar study and/or to prepare an IVLE application within a
design exercise for similar educational purposes. Firstly, it is suggested to provide a
setting that would move students out of their comfort zone, such as employing the
criterion of wheelchair user or giving a design problem to encourage students to
design objects that they are not familiar with. Secondly, it is suggested to include
interactive objects in such IVLE as much as possible, even though they would give
very simplified feedbacks upon interaction. Based on this study and the preliminary
studies of the author, it was observed many times that even the idea of possibility of
interaction encouraged students to try to interact with their environment. These two
criteria are important not only for acquiring a rich data pool, but also for supporting

students’ active engagement with the learning activity.

It is also suggested to provide various example and non-example models in IVLE
applications to be utilised for educational settings (similar to one in this study). It
was observed that students might satisfice about their decisions when they think that
their simulated experience was comfortable enough. Regarding students’ bodily
differences, variety of experiences might help them to evaluate accessibility issues
more realistically. Watching experiences of other people (with different body sizes)

or experiencing the environment via a different avatar might help too.

It is suggested to repeat similar studies with participation of first year architecture
students, with different type of architectural spaces (e.g.; bathroom), and with
different scenarios of design exercise. Most importantly, long-term exposure and its
impacts on learning should be investigated. Innovative efforts of scholars and

institutes are most needed in this field.
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APPENDIX A

INDIVIDUAL ANALYSES

In all tables in this section, areas displaying performances which are anyhow

associated with use of any immersive utility of the application are displayed with

grey coloured background.

Table 15:Analyses of verbal reports of Participant-01

1
o
=

SESSION -1

SESSION - 3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application
Utilisation

fridge (height)

"Ik, tekerlekli sandalyenin yiiksekligini diisiindiim.
Daha sonra kolumun nereye kadar uzanacagini falan
distndim ki —¢tinkd kalkamiyorum- ona gore
uzanabilecegim maksimum yukseklik... Maksimum
yukseklik olsun da istemedim ¢ilinki o kadar
zorlanmaya gerek yok, sonugta dolaptan bir sey
aliyorum. O yiizden dolabin boyunu (ylksekligini)
120 cm dugiinmisiim ilk basta."

"...oturdugum hali arti kolumun yiksekligi ne kadar
olur diye dusiindim."

"...hem sandalyenin genisligini diisindiim bu
sefer hem de egilip yiikselebilecegim kismi,
yani yine kolumu diistindiim ama daha
gergekgi Olgllerle diisindim. Oturdugum
yerden 30 cm yikseklik verdim bir seyler
almak igin buzdolabindan. Oturdugum yere de
50 + 20 dedim. Yani yine hem sandalye, hem
beden 6lgimii baz aldim... Govdemle kolum
arasi verdim ki kolum ¢ok uzanmasin
istiyorum, yani yine zorlanmiyim. Sadece 30
cm’lik bir efor olsun."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement

fridge
(depth)

"...0nce soru isareti koydum, sonra 30 cm falan
dedim. Tekerlekli sandalyeyi pek isin icine
katamadim orada galiba."

(Not changed)

UNISTRUCTURAL

UNISTRUCTURAL

fridge door (width)

"0 da otururken yetisebilecegim uzaklik; yine kol
uzunlugu ama zorlamasin beni diye sadece kol
uzunlugu olarak diisindiim. Ya da kol uzunlugundan
daha az distindim."

"... yanlar da en az 20 cm olursa buzluk olarak ise
yarayabilecegini disiindim."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 15 (continued)

fridge knee space (depth)

(Given measurement: 30 cm)

"...tekerlekli sandalyenin biraz daha igine girmesini
istedim. Clinku tekerlekli sandalye ile kapak agmak
zor gelecek diye dusiindim... O ylizden buzdolabinin
ortasinda bir bosluk var..."

"Sonra o arada tekerlekli sandalye igin kiiguk bir
bosluk biraktim. Sunlari buzluk olarak diistindiim.
Artik zaten buzluk altta olacak sekilde yapiyorlar
buzdolaplarini. Genisligini bilmiyordum ama mesela,
ayak kismini unuttum ben sadece sey diye disindim
ben simdi oturuyorum 50 cm olsa bacaklarima kadar
sirtimi yasladigim yer, azcik ilerlesem girerim diye
dustindiim ama ayak kismi oldugu igin biraz daha
bosluk birakmam gerektigini farkettim daha sonra."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement

fridge knee space
(height)

"(Tekerlekli) Sandalyeye gére tamamen. Oturdugum
yerden biraz daha yiksekte olmasi gerekiyor. Clnki
tekerlekler yanlis hatirlamiyorsam oturaktan daha
yuksekte. Bir de eliyle oraya gittigini varsayarsak elini
yaralama riski olmasin diye. 50 cm dedim (tekerlekli)
sandalyenin yliksekligine, 20 cm de tekerlek arti el
pay.."

"Oturdugum yere de 50 + 20 dedim. Yani yine
hem sandalye, hem beden 6l¢limi baz aldim...
Govdemle kolum arasi verdim ki kolum gok
uzanmasin istiyorum, yani yine zorlanmiyim."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement

fridge knee
space (width)

"... tekerlekli sandalyenin girebilecegi su kisim igin de
80 cm biraktim."

"...buldugum her boslugu 80 cm yaptim,
sandalyenin girebilecegi kadar yani."

UNISTRUCTURAL

UNISTRUCTURAL

Measurement

countertop (depth)

"0 da kolumun uzanabilecegi... Yine biraz sey
dugtinmedim en basta hem genisligini hem de
sandalye olsa bile her yere garpa carpa zorlaya
zorlaya mi uzanacagim? Onu disiinmemistim. Direk
kol uzunlugundan, otururken kol uzunlugum ne
kadar? Tezgaha o kadar yetisirim diye disiindim."

"...sonra dedim ki bu tezgah sonugta, yani
buralardaki kullanim alani asiri az higbir sey
koyamazlar buraya. O yiizden onu bir tik daha
degistirdim. Boyle bir tezgah kismi disindim.
O da yandan tamamen tekerlekli sandalyenin
genisligine, o ayak kismindan sirt kismina
kadar olan seyleri de disiindim. Su tezgah
ucunu biraz artirdim, ¢linki dolap da
koyacagim igin bu yere; dolap arti benim
(tekerlekli sandalyenin) girecegim kisim kol
boyunu asiyordu. O ylzden surayi azcik uzatip
dolabin genisligini azalttim. Boylece daha
rahat girebiliyor. Hem dolabi kullanmis oluyor.
30 cm genisliginde bir dolabi (cekmece)
var.""50 cm’i de seye gore yaptim. 110cm’di,
bacaklarin tamamen tezgaha girmesinin gerek
olmadigini digtindiim. 50 cm’lik kismi girse -
soyle bir sey yapmaktansa, soyle daha rahat
kullanir diye diisiindiim... ve bu mesafeye gore
40 cm dedim bu sefer tamamen kol boyuma
gore demedim. Burada (tezgahin bos kismi)
rahatga elini yikayabiliyor arti su olaydan
(tezgahin asagiya ve geriye dogru egimliligi)
dolayi tezgahi da rahatca kullanabiliyor.""Bir
de orada (VR) biraz zorlandik; kapiyi agmada,
¢ekmeceye ulasmada. Ne kadar
degistirebilirim? Diyorum ya mesela; tezgah
sonugta bu kullanilacak, ben ne kadar
azaltirsam kullanilacak alan ne kadar degisir?
O yuzden genisligini (derinlik) azalttigimda
boyunu (genislik) biraz uzattim.""Daha 6nce
dedigim gibi hic tekerlekli sandalyede
oturmadigim igin sadece varsayimsal olarak
yaptim ilk gizimi. O yiizden hi¢ diisginemedim
sandalyede ayak koyulacak yeri falan. VR’da
hani gelebilecegimiz en yakin nokta bu,

Interaction, Observation
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Table 15 (continued)

= burdan sonra kolumu uzattigimda bakiyorum
5 e tezgahin yiizde ellisine yetisemiyorum. O
& § zaman bir seyler degismeli diye distindim. "
Ez
3 5
o o
S w
< MULTISTRUCTURAL RELATIONAL
"Yuksekligine 60 cm demisim. Ama o da yanlig bence, | "Tezgahin boyuna 80 cm dedim. Normal (VR
¢lnkd ilk 6nce dolabinki gibi bir sey diisinmem uygulamadaki) tezgah 90 cm idi. Onu soyle S
— | gerekiyordu sonugta. O anda yine sandalyeye distindlim; yine bi is yaparken dolabi soyle '%
_@, oturdugum yer arti boyumun uzanabilecegi, elimi yapmak var (kollarini yere pararlel sekilde g -
g yikarken kolay olsun diye. Oturdugum yerden koluma | uzatiyor) ya da dolabi direk elinin altina almak € 2
by kadar bir mesafe diistindiim ki bir de oraya kadar var. Daha rahat olacagini diisindiim, o ylizden = g
£ uzanmaya c¢alismayayim diye." 80 cm dedim. Bir 10 cm daha kisalttim, g ﬁ
‘g boylelikle elini yikamasi falan kolaylagsin diye. o O
S Sonugta bir hareket var yine tezgahin Z
e " 5
Ustiinde. s
MULTISTRUCTURAL RELATIONAL
= (Given measurements: 200 cm, 200 cm) (Given measurements: 400 cm)
5 "Tezgahin genisligini (derinligini) kisalttigim igin "... tezgah sonugta bu kullanilacak, ben ne -
2 boyuna (genisligine) vereyim diye; sonugta kadar azaltirsam kullanilacak alan ne kadar 2
s kullanilacak alan diye disindim." degisir? O yuzden genisligini (derinligini) S
5 azalttigimda boyunu (genisligini) biraz ﬁ
S uzattim." o
3 UNISTRUCTURAL UNISTRUCTURAL
» | "Burasi 4, surasi 5 metre. $urayi daha uzun tuttum, (Not changed)
5] g giristen ilerlemesi daha kolay olsun diye. Giris
2 € suradan olursa, buzdolabi genis, ayrica buraya masa
c @
g5 (ve tezgah) koyarak boyunu daha uzun tuttum
] § mutfagin. Buzdolabini da o yiizden yalniz biraktim."
-~
€ MULTISTRUCTURAL MULTISTRUCTURAL
o (Given measurement: 40 cm)"Onu tezgahla ayni (Not changed)
E = | disinmustim; 40 cm."
w &
c
£3
C
© UNISTRUCTURAL UNISTRUCTURAL
% (Given measurement: 60 cm) "...tezgahla ayni olur diye dugindim."
sF
oo 20
£ v
c <
C
° UNISTRUCTURAL UNISTRUCTURAL
(Represented without measurement) (Represented without measurement) S <
5 "...orta alanda ne kadar ilerler digiinmedim hig." (Not enough information) OO
O =]
= © 2
o S 0 g
o ¢ S 9
5 § 23
S 3 S 2
= Z o ®
S o o <
3 E g9
= E_ 2
PRESTRUCTURAL NA 3 3
g (Given measurement: 200 cm) "...hi¢ keskin kose kullanmamak adina boyle
2 (No comment) bir sey yaptim... Tezgahi boyle yapinca diger
c 5 pargalar da birbirine oturuyor gibi goérinsin
U = . . .
g 5 istedim ama aslinda burada bir bosluk olmasi
2 8 daha iyi olur; su an disiintince. Clinki burada
ﬁ 2 ¢ekmecelerim var. O zaman neye goére yaptim
(S S - o
c bilmiyorum. Orayi ¢ok digsiinmedim.
% NA PRESTRUCTURAL
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Table 16:Analyses of coded verbal reports of Participant-01

P-01 SESSION - 1 SESSION - 3
c S5
R=IT} =
3 S Coding and SOLO Evaluation Coding and SOLO Evaluation L 3
[} o =
a g5
2 | - wheelchair size and body size - wheelchair size and body size %
%" - activity/movement involved in a use case - activity/movement involved in a use case g
ey —
o 2
g g
£ MULTISTRUCTURAL MULTISTRUCTURAL s
o < | -estimation (Not changed)
-
& ﬁ UNISTRUCTURAL UNISTRUCTURAL
5 - wheelchair size and body size (Not changed)
8 = | - activity/movement involved in a use case
§° —g - intrinsic function of the object
&E - MULTISTRUCTURAL MULTISTRUCTURAL
o - wheelchair size and body size (Not changed)
g - activity/movement involved in a use case
&
T
= MULTISTRUCTURAL MULTISTRUCTURAL

fridge knee

- wheelchair size and body size
- activity/movement involved in a use case

- wheelchair size and body size
- activity/movement involved in a use case

MULTISTRUCTURAL

MULTISTRUCTURAL

fridge knee
space (width) | space (height) | space (depth)

- wheelchair size

- wheelchair size

UNISTRUCTURAL

UNISTRUCTURAL

Measruement| Measurement |Measurement

- wheelchair size and body size
- activity/movement involved in a use case

- intrinsic function of the object
- wheelchair size
- size of a relevant volume

- body size 5
:_c: - activity/movement involved in a use case (a) B
G - activity/movement involved in a use case (b) g
% --- considering separate activities or é
] movements or use cases which are related or o
L involved in a more complex use case scenario, 2
c . . . . Q
3 and which directly and simultaneously modify ©
© the same measurement %
--- simultaneously considering separate -
measurement requirements
MULTISTRUCTURAL RELATIONAL
- wheelchair size and body size - wheelchair size and body size g‘
= - activity/movement involved in a use case - activity/movement involved in a use case (a) B
) - activity/movement involved in a use case (b) g -
é --- considering separate activities or Z 2
& movements or use cases which are related or 2 s
£ involved in a more complex use case scenario, g §
§ and which directly and simultaneously modify %‘ o
g the same measurement ]
MULTISTRUCTURAL RELATIONAL §
g |- intrinsic function of the object - intrinsic function of the object 5
£ s ©
o] 2
53 g
S UNISTRUCTURAL UNISTRUCTURAL '8
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Table 16 (continued)

» | -spatial organization (Not changed)
§ § - activity/movement involved in a use case
= €
c g
[
58
R )
v
E MULTISTRUCTURAL MULTISTRUCTURAL
% -correlating scale/measurement with another (Not changed)
© = | volume
WA
c o
£33
C
-l UNISTRUCTURAL UNISTRUCTURAL
% -correlating scale/measurement with another -correlating scale/measurement with another
& ¥ | volume volume
oo 8o
RN}
c
€<
o UNISTRUCTURAL UNISTRUCTURAL
- ignoring/neglecting (Not enough information) S ¢
5 23
28 = g
g e <8
& £ 23
= = E~SEN
o > O
g E 29
S g 2
&=
PRESTRUCTURAL NA 5
S § (Not enough information) - ignoring/neglecting
v C
Z 3
L O
2 5
L C
O @©
5%
O T
B E NA PRESTRUCTURAL
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Table 17: Analysis of verbal reports of Participant-02

MULTISTRUCTURAL

MULTISTRUCTURAL

P-02 SESSION - 1 SESSION - 3
c S5
3 8 , . 8%
€ 5 Quotes and SOLO Evaluation Quotes and SOLO Evaluation % §
=) g5
"...engelli olsam kapi agmak benim igin zor olabilir "(Uygulamayi kullanmaya baglarken) ...kapi
diye disiindim. Ondan dolayi kapi koymak yerine koysam, kapi beni kisitlayabilir mi... (diye
genis bir gecit koymak daha mantikli geldi. Sonug dustndim)"
olarak bu bir engelli evi. O ylzden kapisiz bir agik, "...onu kesinlikle 6yle biraktim. Cunk{ oradaki
180 cm’lik, standart 2 kapi boyutunda bir gegis (uygulamadaki) kapiy1 gordiim zaten. Verdigim
= distindiim, rahat geger diye." kararin dogru olduguna karar verdim. Cuinkd 5
kel "Basta gergekten kapi koymayi ben de kapiyi agacak... Bir de hareketler disindim; =
2 diisiinmiistiim. ikiser tane kapi koyacaktim. Ondan gidiyorsun, kapiyi agiyorsun, tekerlekli 5
§ sonra kapi agmak zor olur diye disiinip sandalye ile geri gitmen lazim. Bunlar ¢ok is, 38
© yapmamigtim." yorulur bir insan. Kendi evinde neden yorulsun o
diye diisiindiim. O yiizden kapisina gerek yok.
Bir de hani genis bir yerden gegerse kendini
daha huzurlu hisseder bence."
MULTISTRUCTURAL MULTISTRUCTURAL
"O gegisi saglamak igindi, ama yeterli olmayabilir. (Altered design)
Sonug olarak sandalye boyutlari 50 cm ve (...bu aralik | "Ama ondan sonra surada (1. kismdaki
E onun...) iki kati kadar; 1 m." tasarimda) mesela tezgah hatasi yaptigimi
S "1 m yeterli olur diye duslindim. Surada 70 cm’lik bir | farkettim. Clinkl ¢ok dar bir yerden giriyorsun.
_‘2 gegit var diyelim. Surada da bir 70 cm var. Surasi 180 Sandalye ile buradan gegerken zorlanabilir."
S cm ise, soyle 70 gelip, surasi genel olarak, surada da "(Uygulamayi kullanmaya baslarken) ...kapiyla c
5 5 cm’lik olsa 110 cm’e yakin bir bosluk oluyor. dolap arasindaki mesafe ne olabilir (diye o
S (Tasarim sonrasi yorumu:)Tamam evet gecer ama distndim)... Bir mobilya ile kapi arasindaki §
§ cok dar. Kendini kisitlanmis gibi hisseder." mesafe ne olabilir tarzi disiincelerim vard.." U:J,
3 "(tekerlekli sandalyenin boyutlarini) Dasindim. ‘8
2 Zaten surada da boyutlari tam aklimda olmadig igin
o] —sandalyenin- bilmedigim igin daha ¢ok, engelli
E sandalyesiyle normal sandalye bir midir. Biraz daha
B kendi sandalyelerimize gore distinmeye baktim."
UNISTRUCTURAL UNISTRUCTURAL
"Ocagi soyle yapmaya karar verdim. Ocak "...aynl.
koyacaksam, dedim; ben elimi uzattigim zaman bir Bir 6l¢ii belirlemedin sanirnm?
sandalyede elimin mesafesi nereye yetiyorsa oraya Ocaklar hakkinda ¢ok bir fikrim olmadigi igin...
yetisebilirim. O yiizden de ocak normalde standartta Sadece suranin genisliginin (ocak bulunan
4 tane —ikiser yanyana- koyarlar ama ben 4 tanesini tezgahin toplam genisligi) 180 cm oldugunu
= | vanyana koydum ki hepsine daha yakin olsun." biliyorsak, surasi (ocaklar icin ayrilmis tezgah
5 alani) 110 cm gibi dustinebiliriz."
2 "110 cm. Kendi evimdeki mutfagi gézimde
2 canlandirarak diislindiim biraz. Zaten ocak
% boyutu, 4 tanesi yanyana gelse bence 1 m'yi
8 anca bulur gibi. Clinki zaten kendisi, kendi
bosluklariyla beraber 80 cm — 90 cm gibi
duruyor. Yanlis mi bilmiyorum ama... Kendi
evimdeki o dortli ocagi diisiindiim. Sonra onu
acarsam dedim, 110 cm yeter gibi geldi."
MULTISTRUCTURAL MULTISTRUCTURAL
"Genislik (derinlik) olarak kol mesafesi demistim, "Burada 60 cm yapmamin sebebi VR’daki .
hatta surada bir yere yazmisim: “Kol mesafesi mutfaktaki 60 cm’in aslinda yeterli oldugu, 70 _S
£ | otururken uzanabilecek kadar olmali” mobilya cm’in biraz fazla gelebilecegi idi. Clinkli VR'da g
S | yiizeyi. ...Onlarin hepsi 70 cm olacak." uzatiyodum zaten elim duvara kadar § =
:%_ "Kendi goz kararimla, sandalyede oturuyorum sonug yetisiyordu 60 cm’de. Ama 70 cm olsa oraya % B
g olarak gizerken de. Uzandim, 5’er cm’den saymaya kadar yetisemezdi." :,C: g
8 | basladim. Yaklasik 55 cm gibi bir sey gérdiim. Biraz £ 3
§ kendimi 6ne dogru egme payi koysam dedim, 70 q;" ©
© cm’e ulagir heralde dedim." §
>
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Table 17 (continued)

(No representation, No measurement)
"Yukseklik yazamadim, ¢linkd bir fikrim yoktu."
"Onun aslinda ayrintisini kagirdim biraz. Yiksekligi

"Tezgah seyde (uygulamada) gérdugum
kadariyla biraz yukarida kaliyor yemek yemek
icin. Yemek yerken masa biraz daha asagida

o
S
.§
8
+— | genel olarak zaten masa mesafesinde (yuksekliginde) | olmali. Ama bunlar (tezgahlar) 90 cm mesela. -OQ
_'Eo olmasini digsiinmustim. Clinki sonug olarak ben 90 cm suramda kaliyorken (kendi vicudu =
g boyle yasayacagim. O ylizden herseyin masa tzerinde eliyle bir yukseklik gostererek), 70 cm -%
2 | mesafesinde (yiiksekliginde) olmasi daha rahat buramda kaliyor. Ve ben burada (70 cm igin [
E aslinda. Ya da azicik daha yiiksegi, hani en azindan gosterdigi yukseklikte) rahat bir sekilde yemek %
§ yetisebilirim mantigiyla." yiyorum. Ama 90 cm’lik tezgah bir sikinti %
3 cikartmaz, ¢uinkl tezgahin Gzerinde zaten g
yemek yemeyecegim. Oraya, bir seye uzanip o
almak igin zaten." 2
MULTISTRUCTURAL MULTISTRUCTURAL %
(No representation, No measurement) "Tezgah seyde (uygulamada) gérdugum
"Yukseklik yazamadim, ¢tinkd bir fikrim yoktu." kadariyla biraz yukarida kaliyor yemek yemek -
— | "Gunki sonug olarak ben boyle (tekerlekli icin. Yemek yerken masa biraz daha asagida ,5
fo sandalyede) yasayacagim. O ylzden herseyin masa olmali. Ama bunlar (tezgahlar) 90 cm mesela. E
§ mesafesinde (yiiksekliginde) olmasi daha rahat 90 cm suramda kaliyorken (kendi viicudu E S
E aslinda. Ya da azicik daha yiksegi, hani en azindan tizerinde eliyle bir yukseklik gostererek), 70 cm % =
'E yetisebilirim mantigiyla." buramda kaliyor. Ve ben burada (70 cm igin g E
a0 gosterdigi yikseklikte) rahat bir sekilde yemek g -g
g yiyorum." >
T "(Uygulamayi kullanirken) Yemek masasinin &
yuksekligi, 6ncelikle o aklima geldi VR’da." =
MULTISTRUCTURAL MULTISTRUCTURAL
"Genislik olarak kol mesafesi demistim, hatta surada "Masanin boyutu 60 cm. Clinkii kol mesafem o
bir yere yazmisim: 'Kol mesafesi otururken kadar. Daha ilerisine zaten yemek koyarsam g‘
= uzanabilecek kadar olmali' mobilya yuzeyi. ...Onlarin ben ona yetisemem. O yizden g¢ok blyiik B
2 | hepsi 70 cm oalcak." yapmaya gerek yoktu." g -
% "Kendi g6z kararimla, sandalyede oturuyorum sonug "Burada 60 cm yapmamin sebebi VR’daki =
% olarak gizerken de. Uzandim, 5’er cm’den saymaya mutfaktaki 60 cm’in aslinda yeterli oldugu, 70 2 S
% | basladim. Yaklagik 55 cm gibi bir sey gérdiim. Biraz cm’in biraz fazla gelebilecegi idi. Clinki VR’da E ﬁ
g kendimi 6ne dogru egme payi koysam dedim, 70 uzatiyodum zaten elim duvara kadar g ()
-_g cm’e ulagir heralde dedim." yetisiyordu 60 cm’de. Ama 70 cm olsa oraya §
=

kadar yetisemezdi."

MULTISTRUCTURAL

MULTISTRUCTURAL

window (height from ground)

(No representation, No measurement)
"Yukseklik yazamadim, ¢tinkd bir fikrim yoktu."

"...(uygulamada) musluk éniindeki cam biraz
yukarida kaliyordu. O yiizden disariy1 gérmesi,
asag taraflari gormesi bile ¢ok zor. En azindan
kendini kisitlanmis hisseder. Onun yerine
dolaptan kaynakh olarak olursa bu olay dedim;
dolapla ayni boyda kaliyor su anda —cam alti
duvar 90 cm, bu tezghalarin da yiksekligi 90
cm, camla tavan arasini da 60 cm yaptim.
Tezgahin hemen hizasindan basliyor cam, ki;
sanki tezgah onun gorusiini kapatiyormus
gibi. Hani camin gergevesi degil de, o kapatirsa
biraz daha az rahatsiz eder diye disiindim."
"...camdaki yukseklik fikrinin aklima geldigi an
VR’da gordiigim andi. VR’da onun ylksek
oldugunu gordigiimde zaten dedim ki onun
biraz asagiya inmesi lazim."

"Pencerenin boyu oradan (uygulamadan) geldi
zaten direk. Bir de (uygulamada) g6z hizami
gordiim, hani neyi gorebilirim neyi géoremem,
onu gérmemi sagladi. O ylizden de zaten
tezgahla bir yaptim baslangicini camin."

PRESTRUCTURAL

MULTISTRUCTURAL

Measurement, Visual interact., Observation
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Table 17 (continued)

window (width)

"(dogu penceresi) Dolaplar 70 cm oldugu igin 4
m’den geri kalan."

"(gliney penceresi; duvardan duvara) Genis bir cama
ihtiyag duydum. Cunkl glinimuzde, tlkemizde
mesela, engellilerin gok disari ¢gikma imkani olmuyor.
Ben de dedim ki, evde kalacak bulytik ihtimalle gogu
kez ve dis ortamla baglantisi olmali. Dig ortamla
baglantisi olmazsa ¢linkii evde dort duvar arasinda
bunalima girer, tzulur. Engelli olarak dustinmek
lazim. O yuzden daha genis camlarla odayi ferah
tutmaya calistim. Glineye biytik bir cam yerlestirdim
ki glines iyice girsin ve genis bir alani olsun. Kendini
dogal bir ortamda hissetsin diye."

"Once ferah bir mutfak istedim. Ciinkii VR’da
gordigum mutfak biraz yoruyordu. Biraz dar.
O yuzden de, hani 20 metrekarelik bir yerden
bahsediyoruz, ¢cok da buyuk bir sey degil.
Onun yerine biraz refah saglamak igin cam
oranini yine ayni tuttum gibi bir sey."
"(gliney penceresi)Kenarlardan 100 ve 70 cm
(birakarak: 330 cm)...Suraya da boyle buyuk
bir cam koydum, bu da biraz daha sey olsun
diye; nasil olsa tezgah, rafim yok ve odaya
biraz daha refah katmaliyim diye, disariyla
baglantisi olmali."

"(uygulama) O odanin biraz karanlik olacagini
hissetmemi saglad:."

UNISTRUCTURAL

UNISTRUCTURAL

Observation

distance between window and ceiling

(No measurement)
"Ik basta bunlari gok disiinmedim."

"...camla tavan arasini da 60 cm yaptim."
"Benim bir zamanlar proje yaparken, gegen
dénem, cam oranlariyla alakali bir sey
okumustum. Genelde 1/3 orani
kullanihyormus, bir de boydan cam yapiyorsan
1/5 orani diye bir sey varmis... Cimnastik
salonlarinda falan 2/3 orani mi ne
kullaniliyormus. Bunlari okumustum. Ondan
sonra bir hesap yapayim dedim. 450 cm’lik bir
duvarda 90 cm’lik bir alt duvar gekeceksem Ust
tarafta kag olabilir dedim. 90 + 60 = 150 cm ise
1/3 oranini kullanayim dedim. Cam da 1/3
oraninda duvarda dursun ki dig cepheyle
beraber tutarli olsun. O yiizden 1/3 oranini
kullanayim diye disiindiim."

"{lk basta bunlari cok diisinmedim. Mesela o
camdaki yukseklik fikrinin aklima geldigi an
VR’da gordigim andi. VR’da onun yiksek
oldugunu goérdugumde zaten dedim ki onun
biraz agaglya inmesi lazim. Ondan sonra da
oranlari kendim oturttum."”

PRESTRUCTURAL

UNISTRUCTURAL

Observation

drawer (vertical depth)

"...kesinlikle raf olmamaliydi; onun yerine genis
dolaplar lazimdi. O yuzden buralara da dolaplari
yerlestirip, tezgahlar..., ocagin altinda da dolap olur,
muslugun altinda da dolap olur, gibi distincelerle
yaptim."

"...raflari sildigim zaman, tezgah ve cekmece
miktarinin daha fazla olmasi lazim. Hacim
sayimi azaltiyorum raf koymayarak ve
tezgahtaki gekmece sayisinin artmasi lazim ki
esyalarim sigsin. O yuzden biraz daha uzun bir
¢ekmece koymaya galistim yeni gizimde."
"Onlara soyle dedim. Ocaktaki diistincem 110
cm ise; genis cekmeceler olur ya boyle dar dar
(s18) 6nce gatal gekmeceleri olur, sonra
tencere gekmeceleri olur genis genis (derin);
ocaktakileri (ocagin altindaki cekmeceleri) Gyle
dustindim. Ama bunlar (ocagin karsisindaki
tezgahin altindaki gekmeceler) mesela daha
¢ok iki raftan olusan, genis... Mesela bu daha
¢ok tabak icin zaten burada yazmigim.
Muslugun yanindaki gekmece igin sey yazdim;
tabaklarin konulabilecegi bir yer olsun dedim.
Bunun yan tarafi daha ¢ok bulasik makinesinin
malzemeleri bunun altinda durabilirler. Bu
taraflar kendi zevkine gore yerlestirebilecegi
seyler. Bu da yine genis (derin) bir cekmece.
Bu da yine bunlar gibi dar (sig) bir gekmece.
Onlarin olgllerini tam yazmadim.

Bu genis derken, baya boydan boya bir
¢ekmece mi?

Evet bulasik makinesinden suradaki
¢ekmeceye kadar genis bir gekmece bu. Bu da
tencere gekmecesi gibi buylik genis bir

Interaction, Observation
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Table 17 (continued)

drawer (vertical
depth) (cont’d)

cekmece.

Bunun boyutunu diisiinmedin mi?

Bunun boyutunu dustinmedim ama iki tane
st Uste olur dedim. Altli Gstlu iki tane
(yUksekligi) 45 cm’lik olur dedim. Genis olsun,
istedigi her seyi koyar."

NA

UNISTRUCTURAL

ceiling (height)

"(ilk kisimda)Oyle bir diisiincem yoktu."

"...duvar yliksekliklerini de 450 cm yaptim.
Biraz yuksek olsun da kendini bogmasin evin
icinde diye. Duvar yukseklikleri de 450 cm,
burada yaziyor. Engelli biri evde rahat etmeli
diye yazdim (gizimdeki notlarini gésterdi)."
"(ilk kisimda)Qyle bir diisiincem yoktu. Ciinkii
VR’da gordiim bunu da. VR’daki duvar 3-2.70
gibi idi. O biraz beni bogdu orada. Sandalyede
oturuyorum, ayakta olsam hele yine
bogulurdum buyulk ihtimalle. Zaten gergek,
bizim evler de mesela 6yle genelde
standarttir. Ve ben ev iginde durmayi
sevmeyen bir insanim. Bir de engelli bir insan
icin dustintince 450 cm normal geldi. Mesela
Bilkent’te stiidyodayken bile -450-550 cm
olmasi lazim stiidyo yuksekliginin- o bile beni
bogabiliyorken, engelli birinin evde kalacagi
sure igerisinde 2.80 m’lik bir evin iginde kalirsa
bence daha ¢ok bogulur diye disindim."

Observation

PRESTRUCTURAL MULTISTRUCTURAL
(Not proposed) "Mini buzdolabinin tGzerine bir de mini
sogutucu koymayi dusindim; kuguk bir sey, 5
= mikrodalga gibi. Bu sayede goz hizasinda kalir. =
§ GOz hizasinda kalacagi icin de alabilir. g
= Sogutucu olsun ki buzdolabinda her sey 8
g duramaz sonug olarak. Bir de hani buzluga O._
f atilmasi gereken seyler var, onlar da orada 'g
< durur diye disiindiim." g
'_UC_J "(uygulamayi kullandiktan sonra) =
g Minibuzdolabi koyarsam, bulasik makinesi gibi g
© bir ytikseklige sahip oldugu igin -yaklasik S
o olarak- Ustline g6z mesafemde olacag igin 2
% sogutucu da koyabilecegim aklima geldi." E
g "...(uygulamada) g6z hizami gérdiim, hani neyi g
= gorebilirim neyi goremem, onu gérmemi §
sagladi." S
NA MULTISTRUCTURAL
@ "Once 2 tane oda tipi diisiindiim. “Acaba dairesel bir (Not changed)
S seyde engelli sandalyesiyle daha mi rahat hareket
% ederiz, giris burada olsa, ya da dikdortgensel bir
§ odada mi daha rahat ederiz” dedim. Sonra standart
153 bir oda olarak dusiinerek basladim, dikdortgensel bir
§ odada. Ciinki dairesel bir odada olgiileri hesaplamak
5 daha zor surada ama burada bir 6lgii almak daha
E kolay, simdilik, elimde olan. Ben de 4 x 5’lik bir oda
5 yaptim, biraz daha karesel olsun diye."
= PRESTRUCTURAL PRESTRUCTURAL
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Table 18: Analysis of coded verbal reports of Participant-02

P-02 SESSION - 1 SESSION - 3
e S5
R} =
2 & Coding and SOLO Evaluation Coding and SOLO Evaluation L3
3"~ -
[a] g. 5
< | -idea of a standard measurement (Not changed) S
-‘g - wheelchair size and body size (Decision is compared with the virtual example.) E
B
K MULTISTRUCTURAL MULTISTRUCTURAL 8
§ E - wheelchair size (Design is altered upon same consideration)
z3 S
25 g
8 g 2
C o Q2
23 °
5o UNISTRUCTURAL UNISTRUCTURAL
< | - wheelchair size and body size (Not changed)
g - idea of a standard measurement (Additionally:)
o | - activity/movement involved in a use case - idea of a standard measurement (and recalling
g an example from daily life)
§ MULTISTRUCTURAL MULTISTRUCTURAL
- wheelchair size and body size (Decision is compared with the virtual example.) S
= | - activity/movement involved in a use case - wheelchair size and body size B
2 - activity/movement involved in a use case g2
o @
= £ 3
g B0
£ 2 <
£ § S
S =3
S 2
MULTISTRUCTURAL MULTISTRUCTURAL =
(This length is not graphically represented. - wheelchair size and body size =
2 | Measurement is not decided.) - activity/movement involved in a use case B
% (correlating scale/measurement with another E qz,
< | volume) =]
3 Ao £l . v O
S | - wheelchair size and body size S
2 | - activity/movement involved in a use case o2
c Q
=} E ©
8 g
MULTISTRUCTURAL MULTISTRUCTURAL <
__ | (Thislength is not graphically represented. - wheelchair size and body size s
% Measurement is not decided.) - activity/movement involved in a use case N B2
‘@ | - wheelchair size and body size I £
o | - activity/movement involved in a use case £ 3
I} 2o
£ ]
c = ®
£ 7}
© MULTISTRUCTURAL MULTISTRUCTURAL =
__ | - wheelchair size and body size (Decision is compared with the virtual example.) S
= - activity/movement involved in a use case B
o P
< - wheelchair size and body size S5
o - activity/movement involved in a use case £ &
o [ Q
5 2 5
c [T
= S
= o
© MULTISTRUCTURAL MULTISTRUCTURAL E
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Table 18 (continued)

c (This length is not graphically represented.) - limited/aligned with relevant volume s S
§ (Measurement is not decided.) - wheelchair size and body size 2 =
£ 5| -no idea - activity/movement involved in a use case i. <
oo 0
@ § g 3
= :°
g b0 E] ‘5
S v ©
2 § 9
2 PRESTRUCTURAL MULTISTRUCTURAL S =
- limited/aligned with irrelevant volume - limited/aligned with irrelevant volume 5
g = | - intrinsic function of the object - intrinsic function of the object B
T8 2
UNISTRUCTURAL UNISTRUCTURAL o
c W (Measurement is not decided.) - idea of a standard/ideal ratio of measurement
P = | -ignoring/neglectin
% 3 g g/neg g .5
v T ®
o C
g
w
:
T3 PRESTRUCTURAL UNISTRUCTURAL
T (Not enough information) - intrinsic function of the object e
£ s 2
s ©
=% £ 5
g 4 22
© £0
5 NA UNISTRUCTURAL
_ | -ignoring/neglecting - idea of a standard measurement (and recalling
@) an example from daily life) _S
e - recalling an example from daily life §
:.:3 - subjective feeling of spaciousness §
= - wheelchair size and body size 8
© PRESTRUCTURAL MULTISTRUCTURAL
= (Not proposed) - wheelchair size and body size T S
5 S - activity/movement involved in a use case 2 =
52 > 2
« O
L& 5 o
X 28
Eg S o
= NA MULTISTRUCTURAL S c
_ @ -improvising (Not changed)
]
S E
c g
()
52
t o
~E PRESTRUCTURAL PRESTRUCTURAL
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Table 19: Analysis of verbal reports of Participant-03

P-03 SESSION - 1 SESSION - 3
c S5
S v =
3 S Quotes and SOLO Evaluation Quotes and SOLO Evaluation § 2
a <& g
"Dislindiim 70 cm tezgah igin yeterli mi? Yeter "60cm’ye de soyle karar verdim: VR’da Ustteki
yani." raflar biraz zor geldi erisilebilmesi ve kapakliydi.
"Su uzunluk (odanin kisa duvari) 4 m olacagi igin, Ben ustteki raflarimi bu sefer kapaksiz yaptim ve
mimkiin oldugunca az yer ayirmaya galistim onlari tezgahtan biraz daha 6nde tutmak istedim.
tezgah (derinligi) i¢in falan. Hani 60 cm ¢ok kiigtik O yizden st raflarimin derinigine 70 cm olarak
olurdu." karar verdim. ... 60 cm dedim. Clinku, yeterli geldi
"Tekerlekli sandalye olacagi igin buralardan da bana. Derine gitmektense, tekerlekli sandalyedeki
rahatga gegebilecegi i¢in; minimumda ama en birinin uzaga dogru erisebilmesindense yana
efektif sekilde kullanabilecegi bir 6l¢l vermeye dogru devam etmesi daha kolay olur diye
¢alistim kafamdan." dustindlim. Yanyana tezgahlar dizdim, daha uzun 5
:-'C;'; "[Birincisini yaparken, bu derinligi tekerlekli bir tezgah yaptim. Daha kolay kullanabilir diye E
o sandalyeli buraya erisebilir mi erisemez mi diye distndim." é
= | distinmis miydiin?] "VR’dayken (raflarin) yiiksekligi elimi atsam 8
g Hayir distinmedim." ulasabilecegim sekildeydi. Ama belki biraz 6nde =
‘ch olsa, kapaksiz olsa daha kolay olur diye -%
3 dustindigiim igin onu Gyle yaptim." ©
° "Ama ulasilabilirlik olarak mesela derinliklerini *f:-J'
falan burada 70 cm olarak belirlemisim hani. Buna -
biraz sadik kaldim aslinda. 70 cm’i burada 60’a
indirgedim yeni gizimimde. Clinku Gstteki raflari
bu sefer 70 cm yapmaya karar verdigim i¢in. Ama
60 cm olan tezgahlar da bana yeterli geldi. Nasil
olsa bir stirli yanyana tezgah var. Rahatga bir stirQi
kullanim alani var diye gok derine gitmesine gerek
yok diye distindim. Bu sefer 60 cm verdim."
MULTISTRUCTURAL RELATIONAL
(No representation) "VR’da da 90 cm idi. Cok erisilebilir geldigi icin 90 s
= | (Nomeasurement) cm aldim yuksekligini." =
% "(yukseklikleri) vermedim. Plan olarak gizdim. ... "...cok rahat erisilebiliyrdu, o yiizden 90 cm g g
= Biraz zaman yetmedi..." aldim." =]
g g5
5 S 3
8 g
NA MULTISTRUCTURAL 5
(Given measurement: 70 cm x 4 units) "Bulagik makinesinin genigligini VR’dan aldiktan
"Derin dondurucuyu ve buzdolabini yanyana sonra ocak ve buzdolabina da buna goére karar
ekledim, ikisi de ulasilabilir ve yanyana olsun diye. | verdim. Tezgahlari da 5 m’yi dolduracak sekilde
Ondan sonra diimdiiz devam ettim ocagi Gglint de 80 cm aldim (genisligini)."
tezgahlari falan ekleyerek. Cok detayli "...80 cm yeterli geldi. Zaten yan yana dizildikleri
diisinmedim ama, rotational bir sey olursa belki icin totalde 240 cm yeterli geldigi icin 80 cm
daha rahat olur diye diisiindiim. Onu vermeye aldim."
¢alistim, ¢ok detayl yapmadim ama. Ulagim "Derine gitmektense, tekerlekli sandalyedeki _5
= kolayhgi olsun diye her seyi yanyana dizmeye birinin uzaga dogru erisebilmesindense yana §
b= galistim. Beli bir sirasi olursa, mesela; dogru devam etmesi daha kolay olur diye §
2 | buzdolabindan sonra ocagl koydum ki distndlm. Yanyana tezgahlar dizdim, daha uzun )
§' buzdolabindan bir sey alip ocaga koyup oradan bir tezgah yaptim. Daha kolay kullanabilir diye <
E tezgaha gecebilir diye onlari yan yana koydum." distndim." g
S "Dolabi da kapiya yakin bir yere koydum ki g
8 buradan bir seyler almak istediginde, belki hazir %
=

bir sey yapacaksa (diye) bunun yanina tezgahi
koydum. Dolaptan bir sey alip direk tezgaha gegcip
oradan da buraya gelebilir diye. Cok da detayh
distinmedim agikgasi pek."

"(mutfak boyutlari igin:) 20 metrekare deyince
direk 5 x 4 diye diiglindiim. ... 5 m olan yer dogal
olarak iginde daha fazla sey barindiran yer olmasi
gerekiyor diye dusundim."
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Table 19 (continued)

"MiUmkiin oldugunca sey yapmaya galistim:

g g Olglleri minimumda ama en efektif sekilde
b § kullanabilecegi sekilde tutmaya galistim. 70 cm
§' £ her sey icin ideal geldi. Genisligine de uzunluguna
8 T | (derinligine) da 70 cm verdim."
2 MULTISTRUCTURAL MULTISTRUCTURAL
(No representation) "Ben Ustteki raflarimi bu sefer kapaksiz yaptim ve
(No measurement) onlari tezgahtan biraz daha 6nde tutmak istedim.
"(ytkseklikleri) vermedim. Plan olarak gizdim. ... O ytizden st raflarimin derinigine 70 cm olarak
Biraz zaman yetmed,i..." karar verdim." =
. "VR’dayken yuksekligi elimi atsam ulasabilecegim £
£ sekildeydi. Ama belki biraz 6nde olsa, kapaksiz 2
ﬁ olsa daha kolay olur diye diigiindigiim igin onu ﬁ
= oyle yaptim." 4
< "[Kapaga ulagamadin mi VR’da?] Evet." S
= "Bir de Ustteki raflari ulasilabilir olmasi agisindan §
3 birazcik daha 6ne ¢ektim ve kapakli olmamasina E
dikkat ettim. Clinkii oradayken kapagini agmak B
belki zor olur gibime geldigi igin bunu
degistirdim."
NA MULTISTRUCTURAL
— a| (Norepresentation) "Onu da VR’dan aldim direk." s
g *g (No measurement) "VR’dayken ytiksekligi elimi atsam ulasabilecegim Z
S £ | "(yukseklikleri) vermedim. Plan olarak gizdim. ... sekildeydi. Ama belki biraz 6nde olsa, kapaksiz ‘GEJ E
% § Biraz zaman yetmedi..." olsa daha kolay olur diye diigiindigiim igin onu g é
Lz oyle yaptim. Ama arasindaki mesafe 60 cm bana ; i
32 ideal geldi." s 9
s s =5
AT ]
° 5 NA MULTISTRUCTURAL E
Q (Given measurement: 100 cm) (Not proposed)
§ g "...pek fazla distinmedim agikgasi."
5z
- PRESTRUCTURAL NA
= (Given measurement: 70 cm) (Given measurement: 70 cm) =
B "...pek fazla disinmedim agikgasl." "Bulasik makinesinin genisligini VR’dan aldiktan g ]
2 sonra ocak ve buzdolabina da buna gore karar g 3
go verdim." E %
E PRESTRUCTURAL UNISTRUCTURAL % o
= (Given measurement: 100 cm) (Given measurement: 70 cm) 2 oc
5 "...pek fazla disinmedim agikgasl." "Bulasik makinesinin genisligini VR’dan aldiktan g 2
3 sonra ocak ve buzdolabina da buna gére karar o S
S verdim." § ﬁ
5 PRESTRUCTURAL UNISTRUCTURAL % ©
. (Not proposed) (Given measurement: 60 cm) 2 oc
% = "Bulasik makinesinin genisligini VR’dan aldiktan g2
g S sonra ocak ve buzdolabina da buna gore karar g s
% 2 verdim." @ ﬁ
b Qo
NA UNISTRUCTURAL =
"Onu diisinmemigtim." "1 m’yi de kafamdan verdim." c
2% £
- g
PRESTRUCTURAL PRESTRUCTURAL o
2 | "(yikseklikleri) vermedim. Plan olarak gizdim. ... "1.5 m’yi kendi kafamdan verdim, onu bir seye
-g %o Biraz zaman yetmedi..." gore yapmadim."
< NA PRESTRUCTURAL
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Table 19 (continued)

(No representation)

"Tezgahlarin yiksekliginden referans aldim, genel g‘
g (No measurement) bir sey olsun diye. Tezgahlarin yiksekligi de 90 cm B
& "(ytkseklikleri) vermedim. Plan olarak gizdim. ... oldugu igin, yerden pencereyi de 90 cm olarak g -
%a < | Birazzaman yetmedi..." aldim. Ayni zamanda tezgahlara rahat € 2
'g § ulasilabildigi igin, pencerenin oniine tekerlekli 2 S
; ) sandalyeli biri gegtiginde de disariyi rahat bir g g
2 sekilde gorebilir diye dustindigum igin 90 cm “g o
§ aldim." @
NA MULTISTRUCTURAL §
° (Given measurement: 170 cm) "Dolaba da 1 m dedim, hani bu da yeterli olacagi
© ) "
S= igin.
S35
o
Sz
o
iz NA UNISTRUCTURAL
= (Given measurement: 70 cm) "Dolabin derinligini 90 cm aldim."
‘g. "... 70 cm her sey igin ideal geldi." "90 cm’e de yine rahat bir sekilde ulasalabilir diye
z diisiindim, onu da bir seye gére almadim. igine
g rahat ulasabilir ve bir seyler rahat bir sekilde sigar
S diye dusuindugim igin oyle aldim."
% "...VR’da boyle bir sey denemedim. 90cm’ ulagir
o diye digiindim bir sekilde."
[]
@ UNISTRUCTURAL MULTISTRUCTURAL
= (No representation) "Yuksekligini 2.5 m aldim, onu kendi kafama gore
% (No measurement) yaptim. Dolabi béImelendirdim, bege boldim. Her
< | "(yukseklikleri) vermedim. Plan olarak gizdim. ... birine 50 cm dedim. Clinkl bu da erisilebilir ve
g Biraz zaman yetmedi..." kolay geldi bana."
S "50 cm de; miimkin oldugunca fazla béime olsun
% ama ¢ok da yukari gtkmasin diye 50 cm olarak
o aldim."
2 NA MULTISTRUCTURAL
=z (Not applicable for this design) "Aradaki mesafe de buranin totali 4 m olacagi igin
3 1.4 m kaldi."
g
c @©
g 3
29
o 8
Qo un
v T
O C
C ©
g8
S NA PRESTRUCTURAL
_ | (No representation) "VR’da tezgahlar 90 cm olarak verilmisti, onlar da s
& | (No measurement) bana rahat geldi ulagilabilirligi. Masayi da belki bir B
'_Q "(yukseklikleri) vermedim. Plan olarak gizdim. ... 5 cm daha asagiya ceksem rahat bir sekilde § §
E Biraz zaman yetmedi..." yemek yenir diye diisindigiim igin ona da g =
= kafamdan 85 cm dedim." 5 =
g § 2
g =
= 5
© NA MULTISTRUCTURAL E

dist. between store cupboard

and dinning table

(Not applicable for this design)

"Masanin tam arkasina bir tane daha pencere
koydum. ..dolabin derinligine 90 cm dedikten
sonra dolap ve masa arasinda belli bir mesafe
birakmak istedim ki kolay bir sekilde alip islerini
rahat halledebilsin diye. O yiizden dolabin oldugu
duvardan pencereye kadar olan kisma 2 m
dedim."

NA

MULTISTRUCTURAL

Experience of navigating on

wheelchair
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Table 19 (continued)

pargasi olan seyleri..."

UNISTRUCTURAL

UNISTRUCTURAL

_g (Not applicable for this design) "Kapidan pencereye (kadar) olan kismada 1 m S <
_5 kaldi. Bu 1 m’yi de belki daha uzun tutabilirdim, ‘é" .g
Sz clinkii kapidan girince direk masa olsun ® 2
S g istemedim ama yine de kafamda yeterli geldigi > E
g 2 icin oraya da 1 m dedim." =@
g E o =
22 3 =
g & 53
3 g2
ko g3
5 NA UNISTRUCTURAL &
"20 metrekare deyince direk 5 x 4 diye (Not changed)

o | disundim."
é ‘OC'; "5 m olan yer dogal olarak iginde daha fazla sey
i g barindiran yer olmasi gerekiyor diye disiindim. 4
2 § m’ye de sey verdim; pencere, belki suraya bir
é | cigek, hani daha kullanilmayan ama odanin bir

€
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Table 20: Analysis of coded verbal reports of Participnat-03

P-03 SESSION - 1 SESSION - 3
c
s S5
G 8 . . . . ®
3 S Coding and SOLO Evaluation Coding and SOLO Evaluation L 3
[} o =
a g5
- intrinsic function of the object (In addition to the prior session:)
- limited/aligned with circulation area - wheelchair size and body size
- activity/movement involved in a use case (a) S
< - activity/movement involved in a use case (b) ®
% . . - s
o --- considering separate activities or §
= movements or use cases which are related or 8
2 involved in a more complex use case scenario, =
4“5’ and which directly and simultaneously modify -%
3 the same measurement ©
° --- simultaneously considering separate %
measurement requirements -
MULTISTRUCTURAL RELATIONAL
(No representation) - wheelchair size and body size
= (No measurement) - activity/movement involved in a use case
% (Participant reports that she could not have enough c
£ | time.) .%
) 2
£ 2
9 o
€ ()
p}
(o]
o

NA

MULTISTRUCTURAL

- intrinsic function of the object

- intrinsic function of the object

Measurement, |[Measurement, Interaction,

C
§' | -activity/movement involved in a use case - activity/movement involved in a use case .g
£ o
g3 g
53 8
g 8
MULTISTRUCTURAL MULTISTRUCTURAL
(No representation) - wheelchair size and body size -
= = (No measurement) - activity/movement involved in a use case S g
% 5 | (Participant reports that she could not have enough g g
T 8 | time.) o 2
3 = = _8
NA MULTISTRUCTURAL -
=2 (No representation) - wheelchair size and body size 5
g *5 (No measurement) - activity/movement involved in a use case B
$ £ | (Participant reports that she could not have enough ‘g g
£ 3| time) £ 3
g g0
5 =
e & 25
c ¢ s B
8 > >z
oo g
T 5 NA MULTISTRUCTURAL =
9 - improvising (Not proposed)
Qo =
05
£3
53
3 PRESTRUCTURAL NA
= - improvising - correlating scale/measurement with another 2
C
S volume GEJ S
32 o g
[J] > g
<l g 2
e PRESTRUCTURAL UNISTRUCTURAL =
. - improvising - correlating scale/measurement with another 2
c
g volume g 2
3 o g
= 5
o
°© PRESTRUCTURAL UNISTRUCTURAL =
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Table 20 (continued)

(Not proposed)

- directly copying new information (of

E . measurement) from VLE (and idea of a 5] _§
G < E £
3 standard measurement) o g
3 = S @
2 g 8
© Q0
NA UNISTRUCTURAL =
- ignoring/neglecting - improvising 5
g% g
T 2
= [
2 2
PRESTRUCTURAL PRESTRUCTURAL o
(No representation) - improvising
2 g (No measurement)
'§ % (Participant reports that she could not have enough
s £ | time))
NA PRESTRUCTURAL
(No representation) - correlating scale/measurement with another g
g (No measurement) volume ‘§
f (Participant reports that she could not have enough - wheelchair size and body size G 5
_'Eo 5 | time.) - activity/movement involved in a use case £ =
25 £
- = v 2
z ® £ 2
) Lo
c >
.§ g
NA MULTISTRUCTURAL %
o (Not enough information) - intrinsic function of the object
3 —
Qo o
S%
o
2
[e]
i NA UNISTRUCTURAL
o - intrinsic function of the object - intrinsic function of the object
§ = - wheelchair size and body size
= - activity/movement involved in a use case
L]
0T
[e]
7 UNISTRUCTURAL MULTISTRUCTURAL
o (No representation) - wheelchair size and body size
§ — | (Nomeasurement) - activity/movement involved in a use case
=3 j@, (Participant reports that she could not have enough
© 2| time.)
0 =
o
i NA MULTISTRUCTURAL
< (Not applicable for this design) - limited/aligned with irrelevant volume
c @©
S
c o
o >3
] o
2 2
o 8
Q0 un
o T
O C
cC @©
8
2 NA PRESTRUCTURAL
_ | (Norepresentation) - wheelchair size and body size s
%D (No measurement) - activity/movement involved in a use case B
'g (Participant reports that she could not have enough 'g' E
o | time. (=g
2 ) e
© =S ~
| 2S5
£ S35
= !
= 9]
© NA MULTISTRUCTURAL £
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Table 20 (continued)

UNISTRUCTURAL

UNISTRUCTURAL

% (Not applicable for this design) - wheelchair size and body size S
) 8 - activity/movement involved in a use case &
5 & £
g < o =
s £ &£
o © c O
z72 5 8
U © o <
o e 3
bz k]
58 ]
3 NA MULTISTRUCTURAL =5
g (Not applicable for this design) - wheelchair size S ¢
= w O
. -
3s ohc
& 20 g
c ; > un
g8 =2
3 £ “
o 3 o =
Qo g2
g 5 g3
& g2
g z3
5 NA UNISTRUCTURAL ]
o - spatial organization (Not changed)
8 g
2 E
c g
QS
Sa
t o
-~
g
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Table 21: Analysis of verbal reports of Participant-04

P-04 SESSION - 1 SESSION - 3
] 55
28 i i 5%
S = Quotes and SOLO Evaluation Quotes and SOLO Evaluation 29
a § g
"...bildigim bir sey degildi. Normal kapi genisligini | (Not changed)
tam olarak hatirlamiyorum ama 80-90 cm, o tarz
bir seydi, 100’den az oldugunu biliyordum en
< | azindan. Ben de, sonugta tekerlekli sandalye S
7§ daha genis diye kafadan 100 cm gibi bir sey E
- verdim. ...Yani normalden biraz daha genis 9]
_§ olmasini istedim. Normalini de tam olarak é
bilmiyorum ama 100 cm’den az oldugunu
tahmin ediyordum."
MULTISTRUCTURAL MULTISTRUCTURAL
$ & | "Bukapigenisliginden rahatca gecebiliyorsam, "...(kisa tezgahin genisligini) kisalttim, (tezgah ve
g § bu arayi da kapi genisliginde yapabilirim diye kapi arasindaki) bu genisligi artirmaya ¢alistim. Bu _5
E S | disiindiim ve dyle yaptim." arahgi daha da artirmaya galistim. Oraya giriste bu §
g 2 alani biraz daha rahat ettirebilmek igin." o
c © 3
85 o
23 UNISTRUCTURAL UNISTRUCTURAL
(Given measurement: 50 cm) (Given measurement: 80 cm)
"'Basic design' dersinde, masa yiksekliginin 70- "Bunun diginda yukseklikleri yikselttim biraz.
80 cm oldugunu, o tarz seyleri gordiik, biraz Clinkd daha kullanilabilir oldugunu farkettim oraya
okuduk. Ona gore normalden biraz daha dustik (uygulamadaki mutfaga) girdigimde, aslinda daha
olursa; hani hep bir sey pozisyonunda yuksegi de kullanabiliyordu. Dolayisiyla burasi da
distniyoruz, karslya bakarak normalden biraz yukseldi."
daha duslk olsa daha rahat galisirim. Tekerlekli "Oradaki (VR) mutfaktan sonra, yan olarak
sandalyedeyim, 6ne uzanmam lazim. Normal durdugumda falan -90 cm mi demistiniz §
yukseklikte olsa sey yapamam. Oturur yuksekligine?- 90 cm rahat bir seydi ama aklimda ‘§
pozisyonda 6ne uzandigim igin, biraz daha dusik | soru isaretleri vardi. Tam olarak rahat mi diye E
— | olsa daha rahat olur diye diisindim. O ylizden diisindim, ¢linkii 90 cm normal, engeli olmayan o)
® | éne uzandigim igin daha dusiik bir sey verdim, insanlar igin yapilmis bir sey ve genellikle ayakta s
é daha rahat galisabilmek igin. ...Kendi kullanilan bir sey. Ama yan durdugumda %
2 | bulundugum durumu diisiinerek, bir de hareketi kullanabilirim gibi duruyordu. Ama her engelli g
g distnerek, 6ne uzanmam gerektigini insanin boyu ayni degil, oturus sekli ayni degil, £
g distnerek." durus bozukluklari, falanlar filanlar... O yizden ben £
g 10 cm’lik bir kisaltma yaptim, daha rahat en g
3
=

azindan daha kesin olsun diye. Oyle 10 cm’lik bir
kisaltma yaptim oradaki tezgahtan."

"(VR) Daha ytiksek tezgahta rahat edebildigimi
gordim. Hatta 50 cm’lik bir seyde sikinti
cekecegimi gordim. Sonugta insan egilirken bir
nebze ayaklarindan destek alir. Ayaklarimi
kullanamiyorum, ama 40 cm’e egilmem lazim. Cok
dengesiz seyler olabilir, dismeye kadar gidebilir
diye distindiim bu durum."

MULTISTRUCTURAL

RELATIONAL

short part of L-shaped counter (width)

"Bu kapi genisliginden rahatca gegebiliyorsam,
bu arayi da kapi genisliginde yapabilirim diye
distindiim ve 6yle yaptim. Tezgaha da 250 cm
gibi bir genislik kaldi. Yani biraz tahmini."

"Bir de yan olarak yemek yenebilecegini
distindiim, hani yan olarak yiyebilirsin, masayi
kullanabilirsin en azindan yemek yerken. Ama
yan olarak ¢alismanin ne kadar rahat olabilecegi
konusunda aklimda soru isaretleri vardi. Burada
¢izemedim hatta birinci ¢izimde, belirtmedim.
Ama birinci gizimin evyesinin altini bosluk olarak
distinmusttim, girip calisabilecegim bir alan
olarak."

"Bir de yan olarak yemek yenebilecegini
distindiim, hani yan olarak yiyebilirsin, masayi
kullanabilirsin en azindan yemek yerken. Ama yan
olarak galismanin ne kadar rahat olabilecegi
konusunda aklimda soru isaretleri vardi. Burada
¢izemedim hatta birinci ¢izimde, belirtmedim. Ama
birinci ¢izimin evyesinin altini bosluk olarak

dustinmiistim, girip ¢alisabilecegim bir alan olarak.

Oraya (uygulamaya) girdigimde bir de yan olarak
galismanin ne kadar rahat olabilecegini, kolay
olabilecegini farkettim. O da bir artiydi. O ylizden
burada (2. gizimde) burayi (tezgah uzunlugu)
kisalttim, ¢linkii evyenin altini

Interaction, Observation
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Table 21 (continued)

short part of L-shaped counter
(width) (cont’d)

kullanabiliyorum (depo olarak). O yizden
aslinda buradakiyle (arasinda) pek bir sey
degismedi. Birinci gizimde evyenin altinda
bosluk var. Birinci ¢izimde zaten burada 2
kisim var. Ama burada (2. gizim) buranin (evye)
altini dolu olarak diistindiim, ¢linkl yan olarak
ben galisabiliyorum, yan olarak daha rahat
bulasik yikayabilirim ya da evyeyi
kullanabilirim. O ylzden benim buradaki
bosluga ihtiyacim kalmadi. O depolama alanini
buraya aldim, burayi da agtim, geniglettim."

MULTISTRUCTURAL MULTISTRUCTURAL
- "...tezgahi boydan boya yaptim; dedigim gibi Ust (Not changed)
2= kisim yok, birincisi. Ikincisi; burada bir agikhk
-&, S | birakmak istedigimde burasi zaten 50 cm, bu agikligi
23 baya bi genisletmem lazim oranin da kullanilabilir bir
S - T
£ 8| alanolmasiigin. O zaman da depolama alani oldukga
S % kigllecekti. O yiizden boydan boya yapmayi sectim."
0 o
c
o MULTISTRUCTURAL MULTISTRUCTURAL

"Ayni o da 50 cm. Ortalama, aklimda, bir dolabi

"(degisiklik) Yok. 60 cm dedim ger¢i ama 50-60

dolabinin tst kisminin bir kismina
ulasabiliyordum. Oradaki hatami anladim, onu

actigimizda ne kadar kullanabiliriz; bir de hani benim kafamda tam 60 olmasi gerekiyor veya S
S | hareketlerimiz de kisitli, ¢okemiyoruz sey tam 50 olmasi gerekiyor gibi bir sey degil. g
_§' yapamiyoruz; asagl yukari ne kadar kullanabilirim Burada 6zellikle depolama igin sdyledigimden §
= | diye diisiindiim. O ylizden 50 cm gibi, kafadan 50 10 cm’in ¢ok bir sey degistirecegini -8
2 cm’lik cetvelden dustinerek, kullanilabilir bir alan dustinmuyorum. Benim igin burasi 50-60 cm =
g olur diye distindim." araligi, degismesinde 6zel bir sebep yok. Biraz -%
3 da yuksekligi 60 bari kiip olsun, dyle bir ©
° takintim var da." %

MULTISTRUCTURAL MULTISTRUCTURAL

"Pencere 6niint bog birakmak istedim, ¢tinki agip "Pencereye ulagabilir miyim, pencereyi agabilir
_ | kapatabilmemiz lazim. Agip kapatabilecegimiz zaman | miyim, kapatabilir miyim? Zaten orada (VR) =
% da bir tezgahin tzerinden, 50-60 cm bir seyin sanirim yukariya cekmeli bir pencere vardi. 2
'g lzerinden uzanmanin zor olacagini diisindim. O Cok zor kullanilabilecek bir sey. Zaten tezgahin §
l.,’ yuzden daha rahat bir yere, daha bos bir alana arkasinda. Bir ona baktim, ulasabiliyor muyum §
= koydum." diye baktim, agabiliyor muyum diye baktim. °©
2 "Yani aslinda bizim evde de agma kapama yerleri Dogru karar verdim mi diye. ...Pencerede .5
§ daha altta, ortada degil de alt kisimda;... O ylzden sanirim dogru bir karar vermistim, ¢linku g
E ben de dyle bir pencere koyabilirim diye distndim, pencereye ulassak da yukariya kaldirmak zor." Q
2 | iretilebilir bir sey diye." £

MULTISTRUCTURAL MULTISTRUCTURAL

"(Tezgah ile) ayni hizada olsun diye. Yani zaten 50 "yikseltmedim onu, goris agisini
= | cm’i kullanilabilir bir yukseklik olarak belirledigim degistirmemesi igin."
§ icin, camin da rahatga kullanilabilir olmasini istedigim | "Pencereye ulasabilir miyim, pencereyi agabilir §
& | igin..." miyim, kapatabilir miyim? Zaten orada (VR) ‘c>G
g "Seyi falan distindiim; yemek yerken gekmeceyi bu sanirim yukariya cekmeli bir pencere vardi. §
f tarafa vereyim, disariyi gérebileyim ayni zamanda. Cok zor kullanilabilecek bir sey. Zaten tezgahin -8
< | Hanibenim disariyi da seyredebilmem igin o camin arkasinda. Bir ona baktim, ulasabiliyor muyum =
g asagida olmasi lazim." diye baktim, agabiliyor muyum diye baktim. %
2 Dogru karar verdim mi diye. ...Pencerede ©
3 sanirim dogru bir karar vermistim, ¢linku %
§ pencereye ulagsak da yukariya kaldirmak zor." -

RELATIONAL RELATIONAL

? "...ast kismi (.i]st :af ve dolap tniteleri) gizmedim, “Eklez.i.igir.r.1 sey sadece yfjk.s.eklik v? suraya bir
3 ulasamayiz diye. raf. Clinkd o rafin ulasilabilir oldugunu S
= farkettim, Orayi (uygulamadaki mutfagi) =
g gezdikten sonra. Ama st rafin ikinci kismina a%
& ulasilamiyor. O yiizden onu yapmama gerek 2
% yok diye diisindim. Sadece bu Ust rafi 3
9o yaptim." g
g "...mutfak dolabinin Gst kisminda yanlig bir 2
_qcmJ karar verdigimi farkettim. Clinkti mutfak g
?;U S

144




Table 21 (continued)

wall shelf (height from ground) (cont’d)

farkettim."

"Rafin yiksekligi konusunda emin degilim, onu
bilmedigim i¢in. Ama orada (uygulamadaki
mutfakta) Ust rafa ulasabildigim igin ve
buradan da (tezgahin yuksekliginden) 10 — 20
cm kisaltildig igin, uygun 6lgtiniin 10-20 cm
altinda diye diistindiim kendi kafamda. Rafin
yerden yiksekligi igin diyorum. Normal
yuksekligin, oradaki (VR) yuksekligin 10-20 cm
altinda... Tam uygunlugunu kestiremiyorum
ama deneyimlenerek gorilebilir diye
dislntyorum."

"...erisebiliyor muyum diye denedim ve
dedigim gibi biraz daha altta olursa ben
derinligine de erisirim diye disundim. O
yuzden biraz altta dustindim."

NA

MULTISTRUCTURAL

wall shelf
(width)

"...ust kismi (Ust raf ve dolap Uniteleri) gizmedim,
ulagamayiz diye."

"Rafin genisligi zaten su genislik (tezgahin ig
kose baslangicindan duvara kadar gidiyor).
Zaten buraya ulagamayacagimi diisindgim
icin koseye yapmadim."

NA

MULTISTRUCTURAL

"...tst kismi (Ust raf ve dolap Uniteleri) gizmedim,
ulagamayiz diye."

"Ekledigim sey sadece ytikseklik ve suraya bir
raf. Clinku o rafin ulasilabilir oldugunu
farkettim. Orayi (uygulamadaki mutfag)
gezdikten sonra. Ama Ust rafin ikinci kismina
ulasilamiyor. O yuzden onu yapmama gerek

calistigimiz alan. Yemek yedigimizde daha hakim
oluruz masaya... Sonugta bir masa koymam gerekir
diye disiindiim. Ayni zamanda da depolama alanim
kiigiik diye diistindiim. ikisini ayni anda yapabilmem
lazim o yiizden. Béyle bir seye gittim."

c
. yok diye diisindim. Sadece bu Ust rafi =
% yaptim." S
o "Zaten o yiiksekliklerin normal bardak tabak ya §
g da depolanan sey igin yapildigini °
% distniyorum, ona gore. O yiizden rafin S
= yuksekligiyle oynamanin geregi yok diye §
2 distndim. Uygulamadakinin aynisini yaparim :q}
diye diigiindiim. Hani ikiye (iki rafa) ayriliyor ya =
onun sadece alt kisimini yaparim diye
distndlim. Zaten genisletmedim yukariya
dogru, sadece alt kismini yaptim."
NA MULTISTRUCTURAL
"...Ust raflarin ulasilamaz oldugu ve depolama da yari | "Bunun disinda yukseklikleri yiikselttim biraz.
yariya dUsttgi icin, mutfaga koydunuz masanin ayni Cunku daha kullanilabilir oldugunu farkettim
zamanda kullanilabilir bir dolap gibi ya da alt tarafini oraya (uygulamadaki mutfaga) girdigimde,
depolamak icin kullanabilecegimiz bir sey olmasini aslinda daha yiiksegi de kullanabiliyordu.
istedim. Bunun igin boyle bir sey koydum, Ustiinde Dolayisiyla burasi da yikseldi."
daha rahat yemek yiyebilecegimiz ve ayni zamanda "(VR) Daha yuiksek tezgahta rahat edebildigimi =
bir sey icin kullanabilecegimiz. Ama ytikseklikleri gordiim. Hatta 50 cm’lik bir seyde sikinti 2
— | belirlerken, 50 cm'e 40 cm gibi neredeyse yariyariya ¢ekecegimi gordim. Sonugta insan egilirken §
,'§n bir diislis yaptim. Clinkl oturur pozisyondayiz her bir nebze ayaklarindan destek alir. Ayaklarimi ﬁ
g zaman tekerlekli sandalyedeyiz ve ¢alismanin ¢ok zor | kullanamiyorum, ama 40 cm’e egilmem lazim. S
% olacagini distindim." Cok dengesiz seyler olabilir, dlismeye kadar §
© "Onun yiksekligini biraz daha kiguk yaptim, 40 gidebilir diye dislindim bu durum." ‘g
yazdim. Hani tezgah biraz daha yiiksek olur, sonugta }1:;
C

MULTISTRUCTURAL

RELATIONAL
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Table 21 (continued)

table (depth)

"...Ust raflarin ulagilamaz oldugu ve depolama da yari
yariya diistigu icin, mutfaga koydugumuz masanin
ayni zamanda kullanilabilir bir dolap gibi ya da alt
tarafini depolamak igin kullanabilecegimiz bir sey
olmasiniistedim. Bunun igin bdyle bir sey koydum,
Ustiinde daha rahat yemek yiyebilecegimiz ve ayni
zamanda bir sey igin kullanabilecegimiz."

"Genelde agikliklara gore yaptigim igin bu agikhig
distndim ilk 6nce. Bu agikliktan sonra bunun da
asagi yukari ¢ok genis olursa —sonugta bunu depo
olarak kullaniyoruz ya ayni zamanda- burayi
(derinligi) genislettikge benim kullanamadigim depo
alani artacak. O yuzden gereksiz bir sey olacak diye
distindim. Genisletirsem kullanamayacagim alan
artacak. Gereksiz bir alan olusacak orada diye
distindim. O ylzden duguk tuttum, 50 cm gibi."
"Peki yemek yerken nasil olacak? Yan durarak mi?
Aynen."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL

table (width)

"...muhtemelen 50 cm gibi disinmustimdur."

"...st raflarin ulasilamaz oldugu ve depolama da yari
yariya diistigu igin, mutfaga koydunuz masanin ayni
zamanda kullanilabilir bir dolap gibi ya da alt tarafini
depolamak igin kullanabilecegimiz bir sey olmasini
istedim. Bunun igin boyle bir sey koydum, Ustiinde
daha rahat yemek yiyebilecegimiz ve ayni zamanda
bir sey igin kullanabilecegimiz."

"...genisligi de kapiya gore ayarlaninca, ..."

(Not changed)

UNISTRUCTURAL

UNISTRUCTURAL

distance between table
and door

"(6lguisu) Belli degil, ama buranin ¢ok bir genigligi
yok."

"Soyle distindim. Bunu (masayi) konumlandirirken
bu agikhiga (masa tezgah arasi 100 cm) gére
konumlandirdigim igin, bunu ne kadar ¢eksem bu
aciklik kiigllecekti. O ylizden bunu en koseye
koydum. Ondan sonra bu alan belirdi zaten."

(Not changed)

PRESTRUCTURAL

PRESTRUCTURAL

kitchen floor measurements

"ilk dnce 4 m x 5 m’yi belirledim. Zamanimiz olmadig
icin kareye en yakin seye ulasmaya galistim. Ctink
kendi eksenimiz etrafinda rahat¢a dénemedigimiz
icin daha genis bir alana sahip olmam lazim. Bir tarafi
daralttigim anda doniisim zorlagacak. Donugiim
zorlasacagi igin ilk 6nce kare formuna en yakin
degerleri vermeye calistim. Tam sayi olsun diye de 5
x 4 verdim 20 metrekare igin. Sonra girisi belirledim.
Sonra mutfak dolabi ve bir masa distniyordum
zaten aklimda. Bunlarin ikisini nasil
konumlandirirsam pencereyi agiga ¢ikartinm diye
distindim, hani 6nii acik bir alan yakalarim diye
distindim. Sonra boyle bir forma ulagtim."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL

Observation
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Table 22: Analysis of coded verbal reports of Participant-04

?
o
B

SESSION -1

SESSION -3

Decision
Type

Coding and SOLO Evaluation

Coding and SOLO Evaluation

Application
Utilisation

countertop
(depth)

- activity/movement involved in a use case

= | -idea of astandard measurement (Not changed) 5
S - wheelchair size s
2 2
— [
8 3
o MULTISTRUCTURAL MULTISTRUCTURAL o
S g | - wheelchair size - wheelchair size
3
: S 5
38 g
el <
32 g
c S 3
23 °
5 © UNISTRUCTURAL UNISTRUCTURAL
- idea of a standard measurement - idea of a standard measurement g‘
= | - wheelchair size and body size - wheelchair size and body size B
io - activity/movement involved in a use case - activity/movement involved in a use case g -
é --- Issued body activity and/or use case are € 2
= comprehended more. Newly explored limits 2 2
‘5 and/or degree of freedom in a different g g
g direction, and related requirements are 0
. . . .. >
3 considered in order to revise the decision. o
[
MULTISTRUCTURAL RELATIONAL >
T - limited/aligned with circulation area - activity/movement involved in a use case
= = | - activity/movement involved in a use case - limited/aligned with circulation area
T g6
z2 S 8
° = ® <
2 O o 9
;£ £3
= g =0
B o
= MULTISTRUCTURAL MULTISTRUCTURAL
° - intrinsic function of the object (Not changed)
2 = | - wheelchair size and body size
% T | -activity/movement involved in a use case
23
O
P ]
G c©
o >
w 3
L MULTISTRUCTURAL MULTISTRUCTURAL
- wheelchair size and body size (Not changed. In addition to the previous

session:)
- correlating scale/measurement within the
object

MULTISTRUCTURAL

MULTISTRUCTURAL

Interaction,
Observation

window handle
(height)

- wheelchair size and body size
- activity/movement involved in a use case
- recalling an example from daily life

(Not changed)
(Decision is compared with the virtual
example.)

MULTISTRUCTURAL

MULTISTRUCTURAL

Interaction,
Observation

window (height from ground)

- wheelchair size and body size

- activity/movement involved in a use case (a)

- activity/movement involved in a use case (b)

--- considering separate activities or movements or
use cases which are related or involved in a more
complex use case scenario, and which directly and
simultaneously modify the same measurement

--- simultaneously considering separate
measurement requirements

(Not changed)
(Decision is compared with the virtual
example.)

RELATIONAL

RELATIONAL

Interaction, Observation
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Table 22 (continued)

%D __| (Not designed. It is based on the concerns below.) - idea of standard use case or a spatial
‘@ 2 | (-idea of standard use case or a spatial organisation) | organisation < S
£ > O S
+ 9| (- wheelchair size and body size) - wheelchair size and body size S8
o Q. o o aon . A ©
g ;’ (- activity/movement involved in a use case) - activity/movement involved in a use case § §
e -
2 NA MULTISTRUCTURAL
= (Not designed.) - wheelchair size and body size
S g - activity/movement involved in a use case
£z NA MULTISTRUCTURAL
_ | (Not designed.) - idea of standard use case or a spatial
- . .
& organisation cc
2 - wheelchair size and body size s 2
g - activity/movement involved in a use case g g
g - idea of a standard measurement 9 ﬁ
= - intrinsic function of the object £0°
2 NA MULTISTRUCTURAL
(An additional function is assigned but it is not (Decision is compared with the virtual
integrated into the decision) example.) _g
- idea of a standard measurement - wheelchair size and body size §
% - wheelchair size and body size - activity/movement involved in a use case §
'g - activity/movement involved in a use case --- Issued body activity and/or use case are -8
> comprehended more. Newly explored limits S
% and/or degree of freedom in a different -%
* direction, and related requirements are ©
considered in order to revise the decision. %
MULTISTRUCTURAL RELATIONAL
= |- limited/aligned with circulation area (Not changed)
§ (An additional function is assigned and it is
T | integrated into the decision)
% - intrinsic function of the object
2 MULTISTRUCTURAL MULTISTRUCTURAL
:'_5‘ (An additional function is assigned but it is not (Not changed)
g integrated into the decision)
> - limited/aligned with circulation area
-‘S’ UNISTRUCTURAL UNISTRUCTURAL
S _ | -limited/aligned with irrelevant volume (Not changed)
[T )
Z3
272
Q @
g w
o QO
o 8
© PRESTRUCTURAL PRESTRUCTURAL
w | - wheelchair size (Not changed)
§ E - activity/movement involved in a use case
& £ | -spatial organization
c g
QS
£%
~ £
MULTISTRUCTURAL MULTISTRUCTURAL
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Table 23: Analysis of verbal reports of Participant-05

P
=)
@

SESSION - 1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application

Utility

(Represented without measurement)
"Bunun 6l¢isiind agikgasi bilmiyorum, 1 m veya
120 cm falan diye distindim."

"...kapilarin uzunlugu ve genisligi hakkinda fikrim
yoktu. Onu 6grenmeyi 6nceden belirlemistim."
"(rampa genisligi ile ilgili:)Normal bir insan
hatirladigim kadariyla, gok emin degilim bir
sandalyeye oturdugu zaman 50 cm genisliginde bir
yer kaplar diye hatirliyorum. Fakat bu tekerlekli

olur diye diistindiim. iki taraftan da 10 cm pay
biraktim."
"(VR) Tezgahin kendi derinligi 60 cm imis. Daha

c
S
§
= sandalye oldugu zaman tekerlekli sandalyenin ﬁ
7§ tekerlegi falan su rampadan ¢ikmamasi gerekiyor. o
- Yani insan devrilir yoksa. Dolayisiyla bunu bir 30 g
_§ cm artirarak 80 cm yapmanin uygun olacagini g
distindim. Kenarlardan 15 veya 10 cm’lik 5
bosluklar var." §
"Not almistim (80 cm). E madem rampa da 80 cm =
ise, ki yeterli bir araliksa, o zaman kapida 80 cm
yeterlidir diye digiindim."
PRESTRUCTURAL MULTISTRUCTURAL
"120 cm kapinin yuksekligi olabilirdi." "...kapilarin uzunlugu ve genisligi hakkinda fikrim N
2 | "Engelli igin... Haa 120 cm ¢ok az. Onu hig yoktu. Onu 6grenmeyi 6nceden belirlemistim." § S
% distinmemistim, simdi aklima geldi. O zaman "Not almistim (195 cm). Yiksekligi de 195, tavana g ‘E
f— yuksekligi 120 cm olabilir diye diisindim kadar bir kap1." ’é §
8 kapinin. Ama Oyle bir sey olamazmig yani." > -8
© NA UNISTRUCTURAL =
_ | (Represented without measurement) "Mesela lavabonun genisligi hakkinda bir fikrim 2o
é "Mesela lavabonun genisligi hakkinda bir fikrim yoktu burada (birinci kisimda) onlari 6grendim." g -%
E yoktu burada (birinci kisimda) onlari 6grendim." "Lavabonun 6lglsu 80x40. Sizin bana (...sanal L >
x uygulamada...) verdiginiz 6lguyl kullandim aynen." E _53
o PRESTRUCTURAL UNISTRUCTURAL s©°
(No representation) "Burada (VR) lavabonun yiiksekligine 90 cm
(No measurement) vermissiniz 3 boyutlu ortamda. Fakat
"0 zaman 100 cm distinmistim ama emin gozlemledigim kadariyla lavabo benim neredeyse =
olmadigim igin ¢ok fazla, yazmadim buraya da." omuzuma falan geliyordu orada. Elimi lavabonun 2
"Normal bir lavabo tezgahi yiiksekligi icine daldirmam gerek, bulasik yikarken elim S
__ | disinmistim." lavabonun igine dalacak. Ancak 6yle bir zorlukla ﬁ
% karsilagtyorum. Bunu 15 cm kadar bir kiglltme S
@ paylyla indirebilirm diye 5
= diisindim...Deneyimleyerek gikardigim bir sonug. ‘g
2 Elimi uzattim, baktim. Tezgahi bir yokladim. E
f‘cﬁ Gergekten de engelli biri igin yliksek bir tezgahti 5_
2 orasl. Sadece 15 cm kisaltarak 75 cm’in yeterli 'g'
© olacagini diisiindiim." £
"...ben her zaman engelli bir insan normal bir 5
tezgaha yetisebilir diye diisiiniyordum. Ama orada §
deneyimledigime gore...o tezgah biraz fazla yuksek =
kagiyor."
UNISTRUCTURAL MULTISTRUCTURAL
(Represented without measurement) "Surayi (tezgah ile masa arasi) miimkiin oldugunca
"Bilmiyorum, o ylizden yazmadim. Yine 120 cm kapatmamam gerekiyor. Clnki dedigim gibi o
__ | falandir diye diislindiim, ama yazmadim." gecislerin daha rahat olmasi gerekiyor. Burada 2
:g_ bana verdiginiz lavabo 6rnegi de 40 cm’lik bir E
§ lavaboydu. Demek ki yeterli oluyormus. Fakat ben g é
2 bunu, lavabodan gelen su asagiya akmasin = g
g tagmasin diye 60 cm’ye ¢ikardim ki hem engelli S a
= arkadasimiz rahat eder, hem de lavabonun suyu S 'OQ
§ yere dogru akmaz, tezgahta kalir. 60 cm yeterli 2
=
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Table 23 (continued)

countertop
(depth) (cont’d)

sonra baktigimda lavabo 40 derinliginde. Yani bunu
degistirmenin gok bir mantigi yok. Sonugta ne
kadar derin olursa kullanimi da o kadar zorlasiyor.
Yani biz belimizle beraber suraya ulasabiliyoruz,
ama engelli bir birey anca kolunu uzatabilir."

PRESTRUCTURAL

MULTISTRUCTURAL

countertop (width)

(Represented without measurement)

"...giris ¢ikis kolay olsun diye (...genisligini...)
daha fazla uzatmadim. 1.5 m’lik bir alandan
tekerlekli sandalye rahatlikla gegebilir. Burada
bitirdim yani."

"Olciiyli yazmadim. Sadece mesela surada;
lavaboda eliyle bulasiklari yikadi, daha sonra
bulagiklari buraya dizebilir su bosluga (tezgaha).
Burada kurumasini bekleyebilir. Surada yemek
yapabilir, surada (ocakta) da hemen yemegini
pisirebilir diye disindim. Ama aradaki mesafeyi
bilmiyorum, ne kadar bosluk olmasi gerektigi
hakkinda fikrim yok."

"Tezgahin ne kadar uzunlukta olmasi gerektigini
not ettirdim."

"Toplamda tezgahin uzunlugu 4 m."

"...ocak (...ile...) arasindaki mesafenin... ne kadar
olmasi gerektigi hakkinda yine bir fikrim yok. Bu
sadece goz karari diyelim. Ama diisincem yine
ayni, lavaboda bulasigini yikarsa burada kurutabilir,
surada yemegini hazirlayabilir, burada da ocakta
pisirip hemen balkona veya masaya goéturebilir.
Ana kural ocagin veya sicak yerlerin miimkiin
oldugunca yakin olmasi gerektigini gozeterek
yaptim oray!. Bir an 6nce ocaktaki tencereyi
masaya yerlestirmesi gerekiyor. Ama bu sefer de
burdan esen rlizgar ocagin atesini engelleyebilir,
buna bir ¢6zimim yok."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Observation

depth)

(Not Proposed)

"Cekmeceler 75 cm zeminden tezgahin
yuksekligine kadar, yani 25’er cm diye disundim.
Yeterli bir derinlik."

NA

UNISTRUCTURAL

short part of L-shaped |drawer (vertical
counter (width)

(Not Proposed)

"Bir mikrodalga firini diisindtim. En fazla 50 cm bir
uzunlugu olabilir. 50 cm’yi mikrodalga firin kapatti.
Geriye 70 cm’ye yakin bir alan var. Bu da kigilik
malzemeleri veya atistirmaliklari hazirlamak igin
yeterli bir alan diye distindim..."

NA

UNISTRUCTURAL

wall shelf (height)

(Not Proposed)

"...raflarin ne kadar yuksekte olmasi gerektigine
baktim. ...3 boyutlu ortamda raflar biraz fazla
yuksekti sanki. Raflarin evet belli yarisini falan
kullanabiliyorduk. Ama daha fazlasini yani rafin en
st rafini kullanmak igin insanin ayakta olmasi
gerekiyor. Oturan bir insan orayi kullanamaz.
Dolayisiyla bu raflarin yiiksekligini biraz diisirmem
gerektigini not ettirdim."

"Burada raflari ¢cizemedim agik¢asi. Zaman
yetmedi. ... Ama raflari ¢cizmek istersem de su
disiinceyi yazmistim zaten hig bir gizime
baslamadan 6nce raflar en yiksek 115 cm olsun
diye. Siz bana 150 arti 50; 200; 204 cm’lik bir
yikseklik vermistiniz. Bu normal bir insan igin bile
¢ok yiksek bir sey yani. Su ikinci Ustteki rafi
kullanamayacak bu arkadas, hatta hig birini
kullanamaz. Engelli bir birey 200 cm’ye
ylkselemez. Dolayisiyla ben bunu biraz diistirdim,
115 ve 170 cm arasinda olabilir. Derinligi ayni
kald."

"...yukari dogru elim uzattim..., ama goz karariyla
bile belli oluyordu."

"Tezgahla arasinda da belli bir bosluk olmasi
gerekiyordu. Raf ile tezgahin arasinda bir bosluk
olursa da oraya kavanoz falan koyabilir... 40 cm’lik
bir alan."

NA

MULTISTRUCTURAL

Measurement, Interaction, Observation
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Table 23 (continued)

(Given measurement: 100 cm)

(Given measurement: 150 cm)

= "Qyle diisiindiim. Ne kadar dogru bilmiyorum." "0 gozden kagmis. Onu diisinmedim. Aynisini
‘&i;. "Su an bizim evde olan dolabi diistindiim. 1 m yapardim yani. 1.5 m derinlikte bir buzdolabi gok
T | genisligi (derinligi) vardir, veya 80 cm de olabilir. fazla olur ya. Yetisemez yani engelli bir birey."
§° Ama (genisligi) 1.5 m de ¢ok fazla oldu gibi. 120
£ | cm falan da olabilirdi yani."
NA NA
(Given measurement: 150 cm) (Given measurement: 100 cm)
= "Qyle diisiindiim. Ne kadar dogru bilmiyorum." "Bu sanirim istemsizce gergeklesmis. Burada
S "Su an bizim evde olan dolabi diiglindim. 1 m (birinci kisimda) genigligi 1.5 m iken 1 m’ye
2 genisligi (derinligi) vardir, veya 80 cm de olabilir. disturmiisim. Neden boyle bir sey yaptim
En Ama (genisligi) 1.5 m de ¢ok fazla oldu gibi. 120 bilmiyorum."
E cm falan da olabilirdi yani."
NA NA
< | (Represented without measurement) (Represented without measurement) 2
7% "...(...birinci seansta...) firinin genisligi veya "...(...birinci seansta...) firinin genisligi veya bulagik g
& bulasik makinesinin genisligini bilmiyordum... makinesinin genisligini bilmiyordum... Onu g
Q =]
£ | Onu 8grendim." ogrendim." é
§ UNISTRUCTURAL UNISTRUCTURAL =
(Not Proposed) "Bulasik makinesinin boyutlarini degistirdim." -
fP g §
g w o8
z 2 2 2
5 § 8
NA NA =
(Not Proposed) "Bulasik makinesinin boyutlarini degistirdim." 2
s _ 5 S
g £ g3
= 2 2
Q2 = S e}
©
NA NA s ©

wheelchair ramp (width)

(Represented without measurement)
(Not enough information)

"Normal bir insan hatirladigim kadariyla, cok emin
degilim bir sandalyeye oturdugu zaman 50 cm
genisliginde bir yer kaplar diye hatirliyorum. Fakat
bu tekerlekli sandalye oldugu zaman tekerlekli
sandalyenin tekerlegi falan su rampadan
¢ikmamasi gerekiyor. Yani insan devrilir yoksa.
Dolayistyla bunu bir 30 cm artirarak 80 cm
yapmanin uygun olacagini disiindiim. Kenarlardan
15 veya 10 cm’lik bosluklar var."

NA

UNISTRUCTURAL

wheelchair ramp (length)

(Represented without measurement)
(Not enough information)

"Daha sonra, rampayi ne kadar uzun yaparsam
egim o kadar azalir. Egim azaldigi i¢in bu insan
daha da rahat eder. 120 cm bunun igin yeterli
olacagini disiindiim. Zaten bahge ile balkon
arasinda da ¢ok fazla bir kot farki yok. 120 cm
gayet yeterli olacaktir. Yagmurlu havalarda falan
da eger arkadas disari gikmak isterse buranin da
¢ok egimli olmasi; 1slanacagi igin biraz kayganhgi da
artirir. Kaymasin diye daha egimsiz bir rampa
distindim burada."

NA

UNISTRUCTURAL

balcony (width)

(Represented without measurement)
(Not enough information)

"Balkon genisligine; —bu sadece bir diistince- 2-2.5
m arasi olabilir. Gayet masalar ve oturma alani igin
yeterli olur diye diistindiim."

"...engelli bir birey icin gayet yeterli olur diye
distindim."

NA

UNISTRUCTURAL

Measurement
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Table 23 (continued)

(Represented without measurement)

"Yine bu masayi yaparken de suradaki (tezgah ve

'*g_ (Not enough information) masa arasindaki) gegisi engellememeyi dustindim. -
§ Yani daha da derin bir masa yapilabilirdi. Ama bu S
K} sefer su arasindaki mesafeyi tam net olarak g
}‘é bilmedigim igin daralmasin diye 80 cm’nin §
24 tekerlekli sandalyedeki bir insan igin yeterli 3
g olacagini distindim." =
° NA MULTISTRUCTURAL
o (Represented without measurement) "100 cm sadece yeterli olsun diye. Bunu daha da =
E = (Not enough information) uzatabilrdim ama yine burayi (tezgah ile masa GEJ
o B arasindaki mesafeyi) daraltiyordu." ‘l:‘;
g 2 "...oraya normal insanlar oturur diye disindim." §
T NA MULTISTRUCTURAL =
(Not Proposed) (Given measurement: 80 cm)
"Tezgah hemen pencerenin yani balkonun hemen
yanindaydi. Fakat ben tezgah ile pencere arasinda
bir sandalye masa koydum. Ve bdylece insan
aslinda burada bir kahve igme veya atigtirmalik bir
ortam yarattim. Yani tezgahtan hemen kahveleri
buraya yerlestirebilir. Orada kahvesini ya da gayini
yudumlayabilir. Burada zaten agik pencere var.
Burada da gosterdigim gibi 6nden goériiniste...
Burasi bir oturma dinlenme mekani olarak,
5 suradaki diisindugimi (birinci kisim kirmiziyla not
g edilmis koltuk) buraya yerlestirmek istedim."
- "Madem burasi, su balkonla mutfak arasi zemine
s kadar bir pencere varsa ben bunu degerlendirmek
E istedim. Buraya bir alan yarattim. ... Tezgahi biraz
§ g_eriye ¢ektim."
pu "llk 6nce suralardan basladim. 4 m'yi 1’er metre
g boleyim bakalim isim daha kolay olsun diye dérde
3 boldiim. Daha sonra, surada tezgahla cam arasinda
% bir 80 cm’lik bir bosluk yine yeterli olur diye
Q diisindim. Masa ve sandalyeyi buraya
2 yerlestirdim. Su 1 m sadece isimi kolaylastirsin diye
o boldugim yerler."
"Simdi aklima geldi; burada 80 cm’yi ben tekerlekli
sandalyeye gore dusinmedim agikgasi bu araligi.
Ama demin de dedigim gibi yanhs hatirlamiyorsam
normal bir insan 50 cm’lik bir genislige oturur diye
duguindim. Tekerlekli sandalye igin bir alan
diisinmedim burada. Ama normal bir insan burada
rahatlikla oturur, ¢ayini yudumlayabilir yani.
Referans noktam orasiydi."
NA UNISTRUCTURAL

(No representation, no measurement)

"Aslinda VR’daki oda bana biraz basik geldi."

= "...(tezgahin) bittigi yerde pencere bashyor." "...pencereyi...tezgaha kadar...diye distindim.
% Fakat biraz daha agik (transparan, aydinlik, vs)
§ olmasini istedigim igin suraya (pencere ve tezgah
5 arasi) bir alan yarattim. Bu sefer pencereyi yere
g kadar...daha da uzattim."
PRESTRUCTURAL PRESTRUCTURAL
"20 metrekareyi nasil bolebilirim diye (Not changed)
» | distindiim. 4x5 veya 2x10, en uygun 4x5; kare,
§ % benim igin her zaman mikemmel bir form olarak
i g distntyorum kareyi. Her seye uyumludur benim
o § goziimde; Uggenlerine ayirabilirsin, esit
g ® | uzakliklara koyabilirsin. O ytizden formu 4x5
€ | yaptim, daha uygun olacagini diistindiim."
PRESTRUCTURAL PRESTRUCTURAL
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Table 24: Analysis of coded verbal reports of Participant-05

P-05 SESSION - 1 SESSION - 3
c
c o
R=IT} =
2 g Coding and SOLO Evaluation Coding and SOLO Evaluation L S
o - a >
[a] Q
<
_ | (Represented without measurement) - idea of a standard/common measurement 2
g - improvising - wheelchair size g 2
3 g g
= 3 2
1<} 3 4
3 IS
PRESTRUCTURAL MULTISTRUCTURAL =
. (Not enough information) - directly copying new information from VLE (idea £ c
% of a standard/common/normal measurement) o O
& £ %
< = 2
- >
5 2 2
[e] [] o)
© NA UNISTRUCTURAL =
__ | -could not come up with any idea - directly copying new information from VLE (idea £ c
% of a standard/common/normal measurement) g S
= g2
=~ 2 Q
c © o
@ 20
PRESTRUCTURAL UNISTRUCTURAL =
- idea of a standard/common measurement - idea of a standard/common measurement 5
z - wheelchair size and body size _E
oo .. . . - >
i - activity/movement involved in a use case =
< G
= € o
5 g5
o S &
5 =R
- g
UNISTRUCTURAL MULTISTRUCTURAL £
- improvising - limited/aligned with circulation area 5
= - size of a relevant volume _E
& - intrinsic function of the object c g
) . . L G
= - wheelchair size and body size g .Oo
] - activity/movement involved in a use case 5 o
g § 9
S =R
: g
PRESTRUCTURAL MULTISTRUCTURAL £
- limited/aligned with circulation area (In addition to the previous session:) £ c
§' | -intrinsic function of the object, involving a use - idea of a standard/common measurement g S
§ é case scenario - posibble use case scenarios (Any consistent o g
] é solution is not suggested.) 29
S § 8
MULTISTRUCTURAL MULTISTRUCTURAL =

(Not Proposed)

- intrinsic function of the object

8

s

t o

g 3

©

< NA UNISTRUCTURAL
b (Not Proposed) - intrinsic function of the object
g

-]

Z 3

Sl

£ 3

©

e 3

=)

<]

S NA UNISTRUCTURAL
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Table 24 (continued)

(Not Proposed) - wheelchair size and body size 5
E - activity/movement involved in a use case R 2
20 - limited/aligned with relevant volume ;C: 5
2 £ 3
= g0
Q =3 tf
< "
2 g
E ;
NA MULTISTRUCTURAL E
o T (Misleading and/or lacking information) (Misleading and/or lacking information)
T
s NA NA
o= (Misleading and/or lacking information) (Misleading and/or lacking information)
2%
=2 NA NA
- idea of a standard/common measurement - idea of a standard/common measurement (based
— | (based on participant's report. “I did not know at | on participant's report. “I did not know at the
= -
5 the beginning, | decided to learn that" or similar beginning, | decided to learn that" or similar S
2 | reports might imply a unistructural approach reports might imply a unistructural approach GE,
S | which recalls a common or standard which recalls a common or standard measurement 2
< measurement for the particular length of an for the particular length of an object.) 3
o - =
o object.)
UNISTRUCTURAL UNISTRUCTURAL
N (Not Proposed) (Not enough information) 2 -
&= g 3
) o 2
5 < z2 3
© NA NA s0°
(Not Proposed) (Not enough information) £
T __ T o
£z 5 &
g3 L2
£ 3 2 2
g= S
NA NA =
L= (Not enough information) - wheelchair size
T 5
53
s =
v Q
-g €
e NA UNISTRUCTURAL
o (Not enough information) - intrinsic function of the object
22
S o
8 =
< E
*5 NA UNISTRUCTURAL
(Not enough information) - intrinsic function of the object (size of other ‘g
Py volumes) £
S ]
(sl =
w2 2
&= g
NA UNISTRUCTURAL s
% (Not enough information) - limited/aligned with circulation area E
8 = - wheelchair size and body size ISy
w G g
c 5
€3 ©
< ]
kS NA MULTISTRUCTURAL s
% (Not enough information) - intrinsic function of the object E
8= - limited/aligned with circulation area g
S
s - body size 5
€3 3
c
S NA MULTISTRUCTURAL §

154




Table 24 (continued)

(Not Proposed)

(grid technique to ease the process)

c 3
o 8 - body size
=
£s
o T
g
c 2
5
© 3
o NA UNISTRUCTURAL
3z | - limited/aligned with irrelevant volume - limited/aligned with irrelevant volume
S ®
R
z < PRESTRUCTURAL PRESTRUCTURAL
_ @ | -improvising (Not changed)
S g
= €
c g
[}
~ £ PRESTRUCTURAL PRESTRUCTURAL
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Table 25: Analysis of verbal reports of Participant-06

?
S
®

SESSION - 1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application
Utilisation

countertop (height)

"... su tezgahi kisa (yukseklik olarak) ve dar
(derinlik olarak) tutup; her noktasina
erisebilecekleri bir tezgah olusturmak istedim.
Sonugta, yukarilarda dolap kullanilamadigindan,
butln seylere... (...ulasabilmeleri igin...) asagida
daha ¢ok dolap ve gekmece kullanarak,
(...tezgahin altini...) mutfak arag gereglerini
depolayabilecekleri bir yer olarak diistindim."
"P: Onu iste su normal masadan dustindiim
(Katihmci deney sirasinda Gzerinde gizim yaptig
masayi gosterdi). Ondan sonra hani zaten bu
yuk... (...seklik...) bu masa bana yetiyor. O zaman
onlar (tekerlekli sandalye kullananlar) da bu
sekilde kullanabilir deyip, ona gore verdim.

I: Yani masanin boyunu biliyor muydun?

P: Hihi... 75 cm falan iste yani.

I: Burada (tasarimdaki tezgdh yiiksekligi icin) 60
cm; ondan daha diisiik bir sey yapmissin.

P: Evet, daha ileriye ulasmak igin. Ha... (Katihmci
duraksayip dusiindi.) Ama yine 75 de
olabilirmis, 60 biraz fazla asagida."

"... istuinde galisiimasi i¢cin daha rahat bir ortam
olusturmak igin. Cok yiiksek olsa yetisme...
kullanmasi zor olur diye diisindim."

"Burada (uygulamada) kullaninca, gok asagi
kisimlarda, derin (algak) yerlerde (...tezgah alti
raflarda...) ilerilere ulasilamadigi icin; su ytksekligi
(tezgah yuksekligi) 70’e ¢ikardim. Ayrica, 60 cm gok
algak geldi, sonra 70’te galismasi daha kolay olur
diye dustindim."

MULTISTRUCTURAL

RELATIONAL

Measurement, Interaction, Observation

countertop (depth)

"... su tezgahi kisa (yukseklik olarak) ve dar
(derinlik olarak) tutup; her noktasina
erisebilecekleri bir tezgah olusturmak istedim.
Sonugta, yukarilarda dolap kullanilamadigindan,
butln seylere... (ulasabilmeleri igin) asagida
daha ¢ok dolap ve gekmece kullanarak, (burayi)
mutfak arag gereglerini depolayabilecekleri bir
yer olarak dustindiim."

"P: O iste kol boyunun uzanabilecegi; hani su
dipte bir sey oldugu zaman almaya.

I: Bunun 50 cm oldugunu biliyor muydun veya
kolunun nereye kadar uzandigini?

P: Tahmin ettim."

"VR’da da onu denedim zaten, hani alabiliyor
muyum diye. Orada da zaten kag santimdi? 60 cm
idi, ulasihyordu."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction, Observation

countertop (width)

"Once genisligi ve uzunlugu ile basladim odanin.
Ondan sonra ona tezgahi yerlestirmeye ¢alistim"
"Once tamamen 3 m dedim. Sonra tekrar surada
bir — ha bu tezgahi 60 yapmisim, 60 cm derinlik
verdim- hani ona gore 2.40 olsun burasi dedim.
Surada da bir 5 m oldugu igin, burada (soldaki 5
m duvarin éniinde 3 m tezgahtan kalan 2 m
genisliginde alan) da bir kullanim alani olsun ki
hani oraya dolap ve buzdolabidir zirttir pirttir
konulabilsin diye."

"... s0yle disiindiim: Burada 3m’lik bir tezgdhim
olursa burada bana 2 m kaliyor. Bu 2 m’nin yine
bir 60 cm’sini falan dolap yese, burada 1.20 (m)
hani 0 1.20 (m)’ye bir tane tekerlekli sandalye
girer. O sekilde kullanilabilir. Hani burada
kullanilabilecek alani en fazlaya ¢ikarmak igin,
burada ne kalir diye distindim."

"... 6nce tezgahi sonra odayi yaptim ki daha rahat
otursun olguler diye."

UNISTRUCTURAL

UNISTRUCTURAL

Observation
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Table 25 (continued)

"...onun (tezgahin) devaminda da; (...tekerlekli
sandalye ile igine...) girebilecekleri s6yle bir masa
distndidm, uzun..."

"Burasi da masa. Burasi yemek yemek igin.
Bunun alti bos. Soyle girip yemegini yesin. Yine
bu yukseklikler (tezgah ve masa yukseklikleri)
hep aynt."

"P: Onu (tezgah yuksekligi) iste su normal
masadan dusindim (Katihmci deney sirasinda

"Hepsinin yiiksekligi 70 cm."

E | uzerinde ¢izim yaptigi masayi gosterdi). Ondan
o0 . . )
E sonra hani zaten bu yuk... (...seklik...) bu masa
> bana yetiyor. O zaman onlar (tekerlekli sandalye
% kullananlar) da bu sekilde kullanabilir deyip, ona
+ gore verdim.
I: Yani masanin boyunu biliyor muydun?
P: Hihi... 75 c¢m falan iste yani.
I: Burada (tasarimdaki tezgah ytiksekligi igin) 60
c¢m; ondan daha dusuk bir sey yapmigsin.
P: Evet, daha ileriye ulasmak igin. Ha... (Katihmci
duraksayip diisiindii.) Ama yine 75 de
olabilirmis, 60 biraz fazla asagida."
UNISTRUCTURAL UNISTRUCTURAL
2 (Given measurement: 200 cm) "iste, yine ayni mantik; surada (tezgah ile
% "... soyle dusiindim: Burada 3m’lik bir tezgahim buzdolabinin yaslandigi duvar arasinda) 2 m
2 olursa burada bana 2 m kaliyor. Bu 2 m’nin yine kalyor. 70 cm dolabin uzunlugu (derinligi) var;
§ 5 | bir 60 cm’sini falan dolap yese, burada 1.20 (m) (...geriye...) 1.30 (...m kaliyor, tekerlekli sandalye...)
3 § hani 0 1.20 (m)’ye bir tane tekerlekli sandalye girer diye disuindim."
8 8| girer. O sekilde kullanilabilir. Hani burada
§ kullanilabilecek alani en fazlaya gikarmak igin,
£ burada ne kalir diye disindim."
'g UNISTRUCTURAL UNISTRUCTURAL
"... ilk basta yoktu. sonra iste baktim 3 m’ye su "Ayrica burada, su duvara ¢ok kullanilan esyalari...
60 cm’lik tezgahla 4 tane 60 cm’lik dolap sigiyor Hani strekli dolap da sikinti olacak kullanmasi igin,
dedim. O sekilde oldu." onu fark ettim. Yaninda durup agamiyorsun seyi
"... kullanimini ¢ok diisinmedim o zaman." (dolap kapagini). Hani sik kullanilanlari -duvarda
asilabilecek seyler koyayim ki- oradan hemen alip
kullanabilsin diye."
= "Cekmece ekledim, orada (birinci seansta) c
S unutmustum. Cekmece gok kullanigh olabilir diye 2
2 diisindim, erismek agisindan." g
g "Yaninda durup agamiyorsun seyi (dolap %
= kapagini)." [e)
o "Hatta dolaplari bu sefer sey diye distindim: g‘
:,'; Surgllt olursa eger ¢ok daha rahat olur kullanmasi. §
§ ... O sekilde onu agip kapatmak daha pratik olabilir E
s diye dustindum." =
"(VR deneyimi ile ilgili:) su dolaplar hani nasil
kullanilir, nasil yanasabiliyorum dolaplara... Hani
¢unku diz geldigim (yaklastigim) zaman onlar
aciimiyor; yan gelip kullanmam gerek. Onlari fark
ettim."
UNISTRUCTURAL MULTISTRUCTURAL
(No representation, No measurement) "Burada (uygulamada) kullaninca, ok asagi
= | (As participant reports in the fifth session:) kisimlarda, derin yerlerde ilerilere ulagilamadigi
-‘qlf "(...birinci seansta...) O direk yerdeydi, bir de ara | igin su yuksekligi (tezgah yuiksekligini) 70’e .5
< | birraf vardi, hani éyle duginmuistim." ¢tkardim." E
§ "Ondan sonra, su dolaplar igini de sey diye §
E diisindim: Hani ¢ok derinde (algak seviyede), '8
2 uzaga (...esya, vs...) yerlestiremeyecegim igin; ya c
7] K - 2 q (]
£ hani ¢ektigimde bana dogru gelen bir sey, ya da - B
'rg hani 10 cm kazanmistim ya- (...dolap icindeki alt g
) bélmeyi...) 10 cm yiikseltip daha erigimi kolay bir =
©
o

sey (...tasarlayayim...) diye dusindim."
"Dolaplar ¢ok algakta oldugu zaman, derinde bir
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Table 25 (continued)

base cabinet shelves (height) (cont’d)

seye ulagamiyorum. Hem iste o dolaplarin bir 10-
15 cm yiiksekligini artirdim alt taraftan; hani
erisebilmek igin..."

"(...birinci seansta...) O direk yerdeydi, bir de ara
bir raf vardi, hani éyle diisinmiistim. Ama bu
sefer alt rafi direk yerden degil de 10-15 cm
yuksekten baslasin ki erisebileyim dedim. Bir de
isttine bir raf daha olabilir, o kullanima gore..."
"(VR deneyimi ile ilgili:) En asagida ne kadar
erisebiliyorum? Hani o yiizden su dolaplari
yukselttim. Bir de hani en yiksek nereye
gidebiliyorum (erisebiliyorum)? Hani o
erisebilecegim alani deneyimlemek istedim
acikgasi ki ona gore yerlestireyim dolaplari, iste
kullanacagim aletleri falan."

UNISTRUCTURAL

MULTISTRUCTURAL

(Represented without measurement)
"Buzdolabinin seklini bilemedim. Hani yuksek bir

(Given measurement: 150 cm)
"Yiiksek bir buzdolabinin ‘deepfreeze’ine falan

—= | buzdolabina yine erismesi zor olur, agamaz falan. | ulasilamaz diye; hani séyle ince (derinligi az) uzun
5 Dolap isini hig karistirmayayim dedim o agidan. (enine genis) buzdolaplari oluyor ya; o tarz bir sey
2 Nasil ergonomik olur bilmiyordum yani." kullanilabilir diye disindim."
ga "Yok bildigim (...bir sey...)degil... Oyle, ne oturur
= buraya diyerek... Aa zaten yanlig vermisim olguleri:
4 m’ye sigmiyor, onu ¢ok disinmemigim."
NA NA
"... s6yle disiindim: Burada 3 m’lik bir tezgdhim "Iste, yine ayni mantik; surada (tezgah ile
olursa burada (tezgah ve duvar arasinda) bana 2 buzdolabinin yaslandigi duvar arasinda) 2 m
= | mkalyor. Bu2 m’nin yine bir 60 cm’sini falan kaliyor. 70 cm dolabin uzunlugu (derinligi) var; 1.30
'g. dolap yese, burada 1.20 (m)... hani 0 1.20 (m)’ye | (...m kalyor, tekerlekli sandalye...) girer diye
T | birtane tekerlekli sandalye girer. O sekilde distindim."
go kullanilabilir. Hani burada kullanilabilecek alani
= en fazlaya ¢ikarmak igin, burada ne kalir diye
distndim."
UNISTRUCTURAL UNISTRUCTURAL
- (Represented without measurement) "Onu da bilmiyorum. Onu ne kadar genis olursa o
g (Not enough information) kadar iyi diye diisiindiim de... Oyle, kendimce
< % gelistirdim."
3 3 "... Aa zaten yanhg vermisim olglleri: 4 m’ye
g = sigmiyor, onu ¢ok disinmemisim."
@ NA PRESTRUCTURAL
= "... s6yle disiindiim: Burada 3m’lik bir tezgdhim "Iste, yine ayni mantik; surada (tezgah ile
2 | olursa burada bana 2 m kaliyor. Bu 2 m’nin yine buzdolabinin yaslandigi duvar arasinda) 2 m
Z | bir 60 cm’sini falan dolap yese, burada 1.20 (m) kaliyor. 70 cm dolabin uzunlugu (derinligi) var; 1.30
g hani 0 1.20 (m)’ye bir tane tekerlekli sandalye (...m kaliyor dolapla tezgah arasinda, tekerlekli
S girer. O sekilde kullanilabilir. Hani burada sandalye...) girer diye distindim.
% kullanilabilecek alani en fazlaya ¢ikarmak igin,
o burada ne kalir diye digiindim."
‘g UNISTRUCTURAL UNISTRUCTURAL

door
(width)

(Represented without measurement)
(Not enough information)

"Bu sefer kapiyi da hani genis olsun dedim: 1.20
(m), hani tekerlekli sandalye rahat geger."

NA

MULTISTRUCTURAL

Observation

kitchen floor measurements

"Once genisligi ve uzunlugu ile basladim odanin.
Ondan sonra ona tezgahi yerlestirmeye ¢alistim.
Ama ondan sonra su ikinci adimda (in session -3)
once tezgahi sonra odayi yaptim ki daha rahat
otursun olgiler diye."

"Agikgasi; nasil diyim, esit, daha dogrusu yakin
tutup sayilari birbirine, ortada genis bir alan
birakip kenarlarda kullanimi artirmayi disindim
kendimce. Tekerlekli sandalyenin burada
hareket edebilecegi daha genis bir alan..."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 26: Analysis of coded verbal reports of Participant-06

P-06 SESSION - 1 SESSION - 3
c
c S 5
K=} =i
2 & Coding and SOLO Evaluation Coding and SOLO Evaluation L3
3" 3=
[a] 2. s
(identifying a function) - wheelchair size and body size -
- wheelchair size and body size - activity/movement involved in a use case (a) E
—_— -
%D - activity/movement involved in a use case - activity/movement involved in a use case (b) g
'g --- considering separate activities or movements or 85
= use cases which are related or involved in a more % E
5
g complex use case scenario, and which directly and = Q
g simultaneously modify the same measurement g 8
2 --- simultaneously considering separate 5
w
© measurement requirements S
MULTISTRUCTURAL RELATIONAL 2
_ (identifying a function) (Not changed) 5
< - wheelchair size and body size (Decision is compared with the virtual example.) o5 §
_czf - activity/movement involved in a use case S §
= € o
Q v O
£ r
9] © O
€ 9 g
= 2 o
g 2
MULTISTRUCTURAL MULTISTRUCTURAL =
a - limited/aligned with irrelevant volume (Not changed) g
2 = - limited/aligned with circulation area E=
= ©
835 2
5z %
[ Qo
© UNISTRUCTURAL UNISTRUCTURAL o
__| (identifying functions) - correlating scale/measurement with another
% % - correlating scale/measurement with another volume from inside the design
© ‘v | volume from inside the design
ey
- UNISTRUCTURAL UNISTRUCTURAL
s . |- limited/aligned with irrelevant volume - limited/aligned with irrelevant volume
g £ | - wheelchair size - wheelchair size
40-5 >
o 8
g
g5
5
S = UNISTRUCTURAL UNISTRUCTURAL
- segmenting a volume (correlating (Not changed. In addition to the previous session:)
. scale/measurement with another volume) - wheelchair size and body size
é - activity/movement involved in a use case .5
'S (Decision is compared with the virtual example. E
g Use case and related size are found problematic §
1S after VR experience. A different design is '8
° proposed. Scale/size is questioned and evaluated =
~§ in a multistructural level. Measurement decision is -%
E not changed but measurement problem is still ©
z evaluated and responded in a multistructural %
< level.) -
UNISTRUCTURAL MULTISTRUCTURAL
— | - segmenting a volume (correlating - wheelchair size and body size
E j§n scale/measurement with another volume) - activity/movement involved in a use case g 5
5 2 =
© = o >
[SH © C
v 0 o 3
' =g
< 2 £0
2 UNISTRUCTURAL MULTISTRUCTURAL
o= (Misleading and lacking information) (Misleading and lacking information)
53
£E

NA

NA
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Table 26 (continued)

- estimating (idea of a common measurement)

- estimating (idea of a common measurement)

MULTISTRUCTURAL

4 E

TE

-2 UNISTRUCTURAL UNISTRUCTURAL

o (Not enough information) - limited/aligned with irrelevant volume

3 —

o o

=%

Sz

IS

17 NA PRESTRUCTURAL

° - estimating (idea of a common measurement) - estimating (idea of a common measurement)

3 —

£3

33

0o B

IS

@ UNISTRUCTURAL UNISTRUCTURAL
= (Not enough information) - wheelchair size and body size s
.‘g - activity/movement involved in a use case b~

>

= @
(o) w
.g NA MULTISTRUCTURAL ‘8

_ | - wheelchair size (Not changed)

8 S | - activity/movement involved in a use case

% g - spatial organization

o5

Sa

o

€ MULTISTRUCTURAL
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Table 27: Analysis of verbal reports of Participant-08

P
=)
®

SESSION -1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application
Utilisation

"Olgiileri de iste, yani biraz tezgahin genisligini
derinligini bilmiyordum tabi 6nceden. Biraz
salladim, o da tutmus heralde; 60 cm diye."
"Onu da iste yani, baktim soyle etrafima masaya.
Hani sey hani 6zellikle bunu bir seyim yok bir

"Onun sebebi de su. Uygulamadaki, denedigimde
onu sordum zaten, orada da erisebiliyor muyum
diye 6zellikle denedim, orada sari bir sey vardi
falan, deterjan gibi... Ona falan gayet
erisilebiliyordu yani. 60 cm’in kullanisli olacagini

ama... Ocaktaki seylerin daha yukarida olacagi
falan distindlince, tencerelerin falan, o
yuzden."

duguinerek bir 10 cm indirdim ki hani hem ¢ok
algak olmasin normal insanlar igin hani, hem de
tekerlekli sandalye igin de uygun olsun gibi...
...0 yuzden tum tezgahi indirdim yani."

C
Q
®
E
b3
— o)
< amacim yoktu hani sadece normalde ne kadari diisindUm yine. Yani bir 6nceki seferde )
_czi distindim yani. " denemeydi. Bu sefer hani gormus olarak yaptim." 5
= | "Yasumasayi disiindim. (Katiimci Gzerinde E
2 ¢izim yaptigI masayi gosteriyor.) Tezgahla Q
2 | kiyasladim gibi.." =
§ "Soyle diisindim —o zaman anlatayim yani-; :,Cj
oturdugum masaya baktim iste. Tahminen bi iste g
80... belki 70 cm falan diye diisindim. Tezgahin =
daha kisa olacagini diiglindigiim igin; ona da 60 o
dedim." >
UNISTRUCTURAL MULTISTRUCTURAL
"Ya simdi 90 cm; ... Ya bilmiyorum. Sey olarak "Tezgah yuksekligi de yine aslinda benzer bir
distndim; normal olsa 90 cm olurdu belki sekilde... Yani oradaki, 90 cm idi uygulamada, =
dedim, ya da 80. Ama simdi tekerlekli sandalyeli sordugumda. Ama iste, hani ben orada ocak 2
©
birisi agisindan daha yere yakin olsa daha olmadigi igin, ocakli diistiniince 80’in daha uygun 2
_ kullanisli olur gibi distindiim. Ama sadece o da olacagini diistindiim. O ytizden onu bir 10 cm... §
%0 kullanmayacagi icin ¢cok da algak olmasin gibi (indirdim)." 53
E distindiim. Ama olguleri bilmedigim icin 60 ile "Yani simdi, ocagin kullanimi agisindan... Yani .E
S | 90arasi dedim yani." tezgahin Usttinden bir sey almak daha kolay ama E
2 "Ozellikle ocak kisminda yani. Normal tezgahla ocakta bir sey pisirirken hani arkada da sonugta }:'_J,
g hani gordigum kadariyla yaptigimiz VR seyinde tencereler olacak falan. Tencerelerin de yiiksekligi %
S (uygulamasinda) bi seye erisebiliyo 90 cm’e olacak falan. Hani iglerini de gérmek gerekir diye ‘q:';
o
g
po}
©
[T}
>

RELATIONAL

RELATIONAL

base cabinet doors
and drawers (width)

(Not proposed OR Not enough information)

"(Tezgahin...) Dértte biri. ... Yani kag? 60’ar cm mi
oluyor? Aynen. ... Yani, biraz gz karari gibi diyim.
Yani dyle ¢ok hesaplayip sey yapmadim."

NA

UNISTRUCTURAL

Interaction,
Observation

door (width)

(Represented as an opening without any
measurement)
"...normalde kapi yok diye disinmustim."

"Giris yine aynl. Bu sefer bir kapi ekledim. Kapiyi
ekleme sebebim de su. Bu uygulamadaki seyden
dolayi... Hani agik olursa nasil oluru disiindiim,
niye bilmiyorum. Hani normalde agik olmasi
tercihimdi. Ama hani uygulamada bu mekanin
icinde olacagim igin orasi kapali olsun diye
distindim. Sirf uygulamaya goére yani..."
"...normal bir kapinin genisligini diisinerek verdim
acikgasl. Yani normal bir kapi olsa ne kadar
olurduyu disiindim."

"Daha 6nce 6lgmedim sanirim. Ya elbet
6lgmisumdur de, hatirlayarak vermedim yani. 80-
90 cm olsa diye diisindiim, biraz da ben iste sey
payi verdim yani kendimce; tekerlekli sandalye
payi verdim. O ylizden 1 metre dedim."

NA

MULTISTRUCTURAL

Observation
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Table 27 (continued)

(Represented without any measurement)

"...onu belirledim bu sefer."

_§ _ "Burada (birinci seans) belli degil de ikincide "Onu da iste su karsidaki pencereyle tam ayni _5
£ £ | belirledim onu daha sonra." hizada olacak sekilde yine ortada bir pencere yani. ®
_E -g Surayla sura esit; 6lgulerini bilmedigim igin." qi
.S = el
3 o
PRESTRUCTURAL PRESTRUCTURAL
%D (Represented without any measurement) "O da diger pencerelerle ayni olur diye distindim.
E = "Burada (birinci seans) belli degil de ikincide O da yani 80 cm yerden yukarida. Clinki bu sefer c
; S | belirledim onu daha sonra." tezgahi 80 cm’e gevirdim yiksekligini, digerinde 2
s ueo 60-90 demistim." 3
.E E E
§ PRESTRUCTURAL PRESTRUCTURAL
"...pencereleri de 6zellikle fazla koyup; ¢linkli st | (Not changed)
tarafta tezgah (dolap) olmadigi igin cok bos hem
goziikecek hem de aslinda Ust tarafta tezgah
(dolap) olmamasi biraz daha avantajl olabilir
yani biraz daha aydinlatmak igin."
"Iste, yukarida tezgah (dolap) olmadigi icin, ve
bu asagidakine de 90 cm dersem, yukarida da
tezgah (dolap) yok. Yukarida hani ¢cok tavana
kadar bir pencere olsun istemedim. Clinku zaten
baya bir pencere var. Bir yandan da yukarisi gok
bos kalmasin diye, -hani duvara 3 metre dedim,
90 cm, 1 metre, yani yaklasik 2 metre- yukarida
da 1 metre bosluk kaliyor. ... 3 metre karari
sonra ¢ikt1."
— | "Soyle; 60 cm olsa yine tezgahin hizasindan
@ | baslamasi benim hosuma giderdi ama o zaman 1 s
§ metre olmasi olmazdi. Ya o ayrintiy s
g distinmedim agikgast. ... 60 olsa; 1 metre 30 §
° santim derim. Yani simdi sorunca anladim. ... -8
] Ama yine tezgahtan baslatirim yani."
"Ya aslinda yine su an dusiiniince 1 metre 90’in
(pencerenin en st hizasi) aslinda gok da sey bir
pencere olmadigini, hani ¢ok yiiksek bir pencere
olmadigini farkediyorum. Daha da yiksek
olabilirdi yani. Ya ben tamamen o anin seyiyle
distindUgim igin... Yani 1 metre 90 cm de o
kadar ylksek degil aslinda sey olarak yani goz
hizasi olarak yani. ... O zaman duglinmemistim.
Simdi disuinlince, aslinda daha da yiiksek
yapmakta bir sey gérmiyorum yani."
"0 zaman 1.90'1 hig gérmemistim bile yani éyle
diyim. Yani hi¢ toplayim kag ... diye hig
distinmedim."
UNISTRUCTURAL UNISTRUCTURAL
"Ha yani o da yine bunlardan bagimsiz bir karardi | "Duvar yiksekligini degistirdim; 3 metreden 2,5
aslinda. Yine sey olarak, duvar yiiksekligi ne metreye indirdim. Cam yiiksekligini ayni biraktim.
kadar oluru diisiindim sadece." Onun sebebi de hani dedigim gibi yukaridaki alani
¢ok buyik bir sekilde sadece duvar kalmasini cok
istemedim... ki 3 metre de gayet yiiksek bir duvar.
2,5 metre de sanki bana yeterliymis gibi geldi. Hani
= ¢ok daraltici hissettirmez diye diisiindiim. Gunki c
%0 gayet hani aydinlik veya 15k alan bir yer olacak diye ‘%
%o distindim. O ylzden 2,5 metrenin yeterli olacagini E
£ diisindim. Onu o yuzden degistirdim." 2
K] "0 da dedigim gibi hani Ust tarafta ¢cok direk duvar o

kalsin istemedim. Daha algak olsun diye
dugtuindim. Cunku Ust tarafta tezgah (dolap)
olmayacagi icin, sey... dolap olmayacagi igin bos
gozikecekti. O ylizden onu biraz asagiya indireyim
dedim ki onun da bir sey olacagini diisginmedim.
Zaten dedigim gibi ¢cok aydinlik, 1sik alan bir yer
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Table 27 (continued)

ceiling (height) (cont’d)

olacagini diistindiigiim igin, ok basic
hissettirecegini disinmedim. O yiizden 2,5'a
distrdim."

"Cunku 3 iken dedigim gibi biraz daha bos
hissettirecegini disiindiim hani onu yazdiktan
sonra. O yuzden ikinci sefer gecerken hani
kafamda o vardi zaten ilk basta yani."

UNISTRUCTURAL

MULTISTRUCTURAL

north window (width)

"iste, yani tamamina (kuzey cephesi) 3 m dedim.
Bu da diizgin bir altigenin bir seyi olarak
distniince onun hesabini yapamadim ama
burasi 1.5’sa..."

"1.5’ar metre gibi diislindiim suraya yazdim ama
bilmiyorum tam. "

"0 koselerden dolay!."

(Not changed)

PRESTRUCTURAL

PRESTRUCTURAL

Observation

dishwasher (height)

(Not proposed)

"0 da seyden dolayi; uygulamadaki seyde tezgah
90 cm’di, bulasik makinesi de yine tam ona
goreydi. Yani tezgaha hemen sinirdi yani. Ama
simdi ben 80 cm tezgah belirledim. Makina
gercekte eger 90 cm ise o zaman 90 cm olmasi
gerek. Ama 80 cm ise daha hos goziikur tabiki
tezgahla ayni hizada hatta belki Gstiinden tezgah
geger falan. O ytizden 80-90 cm dedim bilmedigim
icin."

NA

UNISTRUCTURAL

Observation

dishwasher (width)

(Not proposed)

(Given measurement: 75 cm)

"Zaten bilmedigim bir 6l¢ oldugu igin; eger
oyleyse, 6yle olmasini umdum yani dyle diyeyim.
Eger dyleyse tam bir tezgahi kapatacaksin. Yani
burada hig tezgah olmayacak, tezgah burada
bitecek, gibi diisiindiim. Oyle. Yani eger seyse de,
75 cm degil atiyorum gergi 60 cm ise bir 6ncekinde
yazdigim gibi o zaman buraya tezgah uzar yani. Cok
kullanigli bir yer olmaz diye ben onu 75’e gevirdim.
... ikiye béldim. Ciinkii 60’ar desem 30 cm'’lik bir
yer kalacakti ok kullanigh bir yer olmayacak diye
distundim."

NA

UNISTRUCTURAL

Observation

fridge (width)

"Tahmin ettim. Yani tezgahtan ¢ok genis degil
diye distiindiim. Daha kare bir yapi diye
distndim. O ylizden 60 x 60 dedim yani."

(Given measurement: 75 cm)

"Zaten bilmedigim bir 6l¢i oldugu igin; eger
oyleyse, dyle olmasini umdum yani dyle diyeyim.
Eger dyleyse tam bir tezgahi kapatacaksin. Yani
burada hig tezgah olmayacak, tezgah burada
bitecek, gibi disiindiim. Oyle. Yani eger seyse de,
75 cm degil atiyorum gerci 60 cm ise bir dncekinde
yazdigim gibi o zaman buraya tezgah uzar yani. Cok
kullanisli bir yer olmaz diye ben onu 75’e gevirdim.
... ikiye béldiim. Ciinkii 60’ar desem 30 cm’lik bir
yer kalacakti ¢cok kullanigl bir yer olmayacak diye
distindim."

UNISTRUCTURAL

UNISTRUCTURAL

fridge
(height)

(Represented without any measurement)
(Not enough information)

"0 da iste tahminime gore. Yani kendi...
buzdolaplarini diisiindiim yani kag metre olur diye.
0 da 2 metre falandir diye disindim."

NA

UNISTRUCTURAL
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Table 27 (continued)

countertop (width)

(Given measurement: 150 cm)

"Onu da iste yine ayni sekilde diisiinerek yapmaya
calistim ama aslinda baya su an yanhs oldugunu
ddstindyorum.”

"0 zaman iste dedigim gibi hani... Burasi tamamen,
hani... Yarisi basgka bir sey yarisi baska bir sey olsa ok
kullanisli olmaz diye disiindiim. O yiizden tamamen
ocak olsa gibi disindim. Ama 1.5 m... fazla gibi
geliyor hala. O zaman da dyle gelmisti ama Gyle
yapmistim yani. O yani. Glinku bir yandan da bakinca
tezgah sayisi baya fazla. Hani burasi da tezgah olsun
surasi da tezgah olsun gibi... Ondan da biraz kagmak
icin burasi tamamen ocak olsun gibi digsindim."

"Ya simdi dlistinlince, sorduktan sonra iste su an
baya kullanigsiz geliyor ¢tinkl hani tekerlekli
sandalyenin saga sola gitmesi agisindan ama o zaman
oyle distinmemistim. Simdi dyle evet. Yani ileri
gitmesi, geri gitmesi kolay ama tek. san.’nin sagi solu
biraz daha ugrastirir yani orada manevra yapmasi
falan gerek"

(No change)

UNISTRUCTURAL

UNISTRUCTURAL

table (width)

"Bunlar normal 4 kisilik bir aile olsa dedim. 4 kisilik
bir aile olsa, dort tarafina oturulsa dedim. 1’er metre
dedim."

"Tahmin. Yani tabi ki 6nce aslinda dikd6rtgen mi
yapsam diye digtindiim. Ama tam emin olamadim.
Clnkl mesela suraya (mutfagin bati-dogu genisligi) 3
m deyince buradaki bosluk, buradaki bosluk, onlar
falan (tezgahlar ile masa arasinda kalan, olguleri
verilmemis olan dolasim alani)... O yiizden 1 metreye
dondum. Burasi (tezgah derinligi) da 60 cm."

"Cunku tek. san. ile zaten hareket etmek zor. Hem
biraz daha genis olsun diye kareye gevirdim. Onu da
1 metre yaptim. Tabi su an belki biraz daha
daraltabilirdim diye disintyorum. Atiyorum, 80’e 80
belki...

O masa ile tezgah arasinda kalacak bosluk igin
herhangi bir 6l¢ii vermedin ama di mi?

Evet, onu vermedim. Burada (S-3) da vermedim.
Aslinda 6nemli bir detay yani tek. sandalye igin.."

"Oldugu gibi biraktim."

MULTISTRUCTURAL

MULTISTRUCTURAL

kitchen floor measurements

"Bir mutfak nasil oluru diisiindiim yani. iste en ¢ok
tezgaha seye falan ihtiyaci oldugunu distiindiim. O
yuzden 6nce normal, direk basic yani dikdortgen bir
yer cizdim. icine, iki duvarina falan bdyle bir tezgah
koyayim, ortasi da masa olsun. Yani etrafindan
dolasilabilsin gibi distindim. Sonrasinda ama o
tezgah... Ust tarafa tezgah koyma konusunda biraz
kararsiz kaldim hani boyle engelli sandalyesi igin
dediginiz igin. O ylzden o Ust tarafa (...dolap...)
koymazsam bu tezgahin (...depolama alani olarak...)
az olacagini distindim. Cuinkd (...depolama alani...)
direk yariya inmis oluyor. O Ust kattaki seyleri
(dolaplan) eledigimiz igin. O ylizden biraz blyttmek
icin bu sekilde bir sey yapayim dedim hani biraz daha
genisleteyim burayi, tezgahlari koydugumuz yerleri
yani genisleteyim diye disiindim. O ylizden bu sekli
verdim."

"Bunun &zel bir sebebi yok. iste dedigim gibi 20
m2’ye sigdirmaya calistim. Sigdirmaya galistimdan
kastim; yani bu sekilden dolayi tam hesaplayamadim
alanini, o yiizden 3 metre gibi bir sey sdyledim ama"
"Hani 20 m2’yi agmamaya ¢alistim."

"Soyle; normalde 1,5 m bir kenari bu altigen
seklinin. O da altigende surasi da 1,5 metre
olsa diye diisindim. Oradan da kapiyi da
ekleyince 2,5 metre oldu gibi... Oradan geliyor
yani. Yani normalde suradan aslinda bir altigen
olusturuyor surasi, gibi. Yani yarim altigen..."
"(Guney duvarinin genisligi:) Ya bellidir de ben
hesaplayamadim yani suradaki iste altigen
seyinden geliyordur. 3 metre mi oluyor emin
degilim. O yiizden buralara esittir isaretledim
yani."

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 28: Analysis of coded verbal reports of Participant-08

P
1=}
&

SESSION - 1

SESSION -3

Decision
Type

Coding and SOLO Evaluation

Coding and SOLO Evaluation

Application
Utilisation

measurement requirements

--- simultaneously considering separate
measurement requirements

- idea of a standard measurement - wheelchair size and body size S
’g - activity/movement involved in a use case R =
] £ g
° g @
5 e
()
(e} = -
£ 25
() @ O
£ S g
= 2 o
o —
o i)
UNISTRUCTURAL MULTISTRUCTURAL =
- idea of a standard measurement - idea of a standard measurement
- wheelchair size and body size - wheelchair size and body size N
- activity/movement involved in a use case (a) - activity/movement involved in a use case (a) o
o .. . . .. . . +-=
% - activity/movement involved in a use case (b) - activity/movement involved in a use case (b) e
[
© --- considering separate activities or movements or --- considering separate activities or S 5
. . . . C S
S | use cases which are related or involved in a more movements or use cases which are related or = ‘§
. . . . . . -
g complex use case scenario, and which directly and involved in a more complex use case scenario, S @
. . . . . . 0
PC.% simultaneously modify the same measurement and which directly and simultaneously modify g g
2 --- simultaneously considering separate the same measurement §
o
3
>

RELATIONAL

RELATIONAL

base cabinet doors
and drawers (width)

(Not proposed)
(Not enough information)

- segmenting a volume (correlating
scale/measurement with another volume)

Interaction,
Observation

NA UNISTRUCTURAL

= | (Not proposed) - idea of a standard measurement c
3 - wheelchair size S
z
— (]
38 3
o© NA MULTISTRUCTURAL o
g - ignoring/neglecting - limited/aligned with irrelevant volume c
o
£E B
23T 2
£ 3 b4
= o)
§ PRESTRUCTURAL PRESTRUCTURAL o

:cg - ignoring/neglecting - limited/aligned with irrelevant volume
2 3 c
g 2
s § e
5 < 2
S5 & o)
5 ® °©

% PRESTRUCTURAL PRESTRUCTURAL

- correlating scale/measurement with another (Not changed) g
g = | volume =
2% g
5 < g
UNISTRUCTURAL UNISTRUCTURAL o
E - idea of a standard measurement - idea of a standard measurement c
%D - subjective feeling of spaciousness 2
2 g
oo @
£ 3
B UNISTRUCTURAL MULTISTRUCTURAL o
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Table 28 (continued)

- limited/aligned with irrelevant volume

(Not changed)

g E
£S5 ©
23T Z
£2 2
e PRESTRUCTURAL PRESTRUCTURAL o
5 (Not proposed) - idea of a standard measurement s
< T =
[ - ©
-1 e
£e g
© NA UNISTRUCTURAL o
N (Not proposed) - idea of a standard measurement c
$E 5
£ £
23 2
© NA UNISTRUCTURAL o
o= idea of a standard measurement - idea of a standard measurement
T35
=2 UNISTRUCTURAL UNISTRUCTURAL
- (Not enough information) - idea of a standard measurement
0 5
2
= £ NA UNISTRUCTURAL
a - correlating scale/measurement with another (Not changed)
£ = volume
28
53
9]
© UNISTRUCTURAL UNISTRUCTURAL

__| - body size (Not changed)
% - limited/aligned with circulation area
=2 MULTISTRUCTURAL MULTISTRUCTURAL

ol - wheelchair size and body size (No new consideration)
5 % - activity/movement involved in a use case
2 ¢£| - spatial organization
c g
23
S o
t o
~ E

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 29: Analysis of verbal reports of Participant-09

P
=)
®

SESSION - 1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application
Utilisation

countertop (height)

"Tekerlekli sandalyeyi ve bunu kilavuz gizgisi
olarak kabul ettigimde, hani durdugum yerden
distndim ki burasi 40 cm yuksekligindedir
dedim."

"Benim oturdugum sandalyeden asagiyi 40
olarak dusinmustiim. Ve burada da tekerlekli
sandalyenin de yaklasik boyle bir sey olacagini
distindlm; bu ilk gizimimi yaparken. Daha
sonrasinda goz hizasi ya da elimi hani buraya
getirdigimde yaklasik bir 60 cm ya da 70 cm’lik
mesafem oldugunu diislindiim. Bunun tezgah
yuksekligi oldugunu diistinerek 60 cm olarak
belirledim. Cuinkl tezgah derinligine de ulagmak
icin biraz algak olmasi gerektigini diistindiim.

"... benim el-kol hizamda olmasi igin 60 demistim
basta."

"Sadece oturdugum sandalyeye o sirada baktim
ve sanki burasi 40 cm’mis gibi dustindiim. Sonra
bu hizanin yani kolay kullanabilecegim hizanin da
60... daha dogrusu 70 gibi oldugunu distindim.
Derinligine ulasabilmek igin biraz daha
dustrdiim onu 60 yaptim agik¢asi. Ama yani bu
cidden hani tecriibe sahibi bir insanin seyi degil
yani."

"Cunku, ben sandalyeli birisi olarak mesela iyice
yaklasabilmek adina (...tezgahin altinin...) bos
olmasi gerektigini disindim."

"Oncekinde 60 cm dedigim icin 60 dedim. Aslinda
90 cm imis hani o deneyimledigimiz seyde. Cok
yuksek geldi. Bunu dustinmem gerekiyordu. Sanal
ortamdaki o seyde dolap kapagina kadar, koluna
kadar olacagini diisindiim ama o da 75 cm
yukseklikte. Nedense bu benim kulagima yine fazla
geldi. Hani goz kararima agikgasi fazla geldi ve 60’a
sadik kaldim"

"(tezgah kalinligi: 10-15 cm) Bunun sebebi su; bu
tezgahin altinda su an dolap ya da bir sey yok.
Bunun da hani ayakta saglam bir sekilde
kalabilmesi lazim. Bu ylizden kalin bir malzeme
olmasi gerektigini distindim. Bu ylizden aslinda
fazla oldugu olan 10-15 cm dedim. Normalde bir
tezgahin kalinhginin bu kadar olacagini pek
sanmiyorum. En azindan 15 cm’e ulagsmaz yani asla
diye dustniiyorum. Ama su an diistinlince mesela
10-15 cm’den geri kalan mesafeyi hig
hesaplamadim, dustinmedim yani. 45-50 cm
kaliyor. Bunu diiginmedim mesela ne kadar
kalacagini."

"VR sirasinda soyle sorguladim. 90’in gergekten
verimsiz oldugunu fark ettigimde yeniden tahmin
etmeye galistim verimli olani; ilk tahminimden
bagimsiz olarak. Ve 90’dan kisa, hani 90’dan dustik
bir miktarda yiikseklik hani tezgahta olmasi
gerektigini dusiindiim. Dedigim gibi hani bu 60 igin
mesela ¢ok emin degildim. Ama bir sekilde 90’dan
kisa olsun, tekrar hayal etmeye ¢alisiyorum, tekrar
gercek ortamda goz karari yapmaya galisiyorum
vesaire derken 60’a ulagtim tekrar."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction, Observation

countertop (depth)

"... cok derin olmamasi gerektigini ve —bazi 6lu
yerler oluyor mesela ben bunu kdseye
yapsaydim bunun en uzak noktasi iyice derin
olacakti. Bu yiizden bunu boyle hatta mekanin
iste duvar da boyle oval olacak gibi, i¢i de boyle
oval olacak gibi bu sekilde diislindiim ve bunun
derinligini hani gercekten kisa tutmak i¢in 40 cm
olarak diisindim."

"En uzak noktasina 40 cm gibi kiigtik oldugunu
distndigum bir tezgah derinligi sdyledim. Onun
disinda, hayalimdeki sey aslinda soyle bir seydi.
Mesela bir tezgah, bir masa, benim sandalye ile
boyle igine girebilecegim ve boyle biraz
govdemin hani yaklasabilecegi gibi bir seydi.
Ama bunlar dolaplarda olamaz. Clinki dolabin
icinde bir seyler var."

"Birincisinde seydi; boyle yine elimi uzattim
mesela masaya. 40 cm diye goz karari bir karar
verdim."

"40 cm. Onu da ilk dedigimdekine sadik kaldim."
"{kincisinde tezgahlara... Sanal turda tezgaha
uzanmayi denedim. Ne kadar olabilecegini
gormeye calistim. Oradaki mesafenin derinliginin
fazla oldugunu gordiim. Orada belirli bir rakama
karar vermedim kesinlikle. Sadece yine bir kol, hani
dirsekten ilerisi su kadar falan olabilecegini hani
elimi uzatarak boyle denemeye ¢alistim. Ve hani 40
cm bana hala iyi bir rakam gibi geldi. Sonra bunu
cizerken."

"Bir de soyleki mesela ben hani bu tasarimda da
disindigim seydi; hani orayi yani diyelim ben en
rahat ulastigim sey 30 filansa benim orayi yine de
40 yapmam gerekir bence. Clinki bir alana da
ihtiyacim var vs. O ylzden her seyi boyle ¢cok kolay
olsun gibi yapmadim.

MULTISTRUCTURAL

MULTISTRUCTURAL

Interaction, Observation
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Table 29 (continued)

countertop (thickness)

(No representation)
(No measurement)
(No information, possibly not considered)

"Bunun sebebi su; bu tezgahin altinda su an
dolap ya da bir sey yok. Bunun da hani ayakta
saglam bir sekilde kalabilmesi lazim. Bu ytizden
kalin bir malzeme olmasi gerektigini dtistindiim.
Bu yuzden aslinda fazla oldugu olan 10-15 cm
dedim. Normalde bir tezgahin kalinliginin bu
kadar olacagini pek sanmiyorum. En azindan 15
cm’e ulagmaz yani asla diye dugiiniiyorum. Ama
su an dustiniince mesela 10-15 cm’den geri
kalan mesafeyi hi¢ hesaplamadim, diisinmedim
yani. 45-50 cm kaliyor. Bunu digsinmedim
mesela ne kadar kalacagini."

NA

UNISTRUCTURAL

shorter cabinets (height)

"...tekerlekli sandalyenin tekeri falan girsin diye bir
ayak yuksekligi biraktim."

"Burada 20 cm bir yikseklik, ayak ylksekligi
biraktiktan sonra 70 cm’e kadar... ... burada 50
cm’lik bir dolap ig alani var."

"Ben bu dolaplari tasarlarken hani farkl
yuksekliklere ihtiyacim var. Kimi zaman ciddi
yuksekliklere ihtiyacim var, hani 50 cm gibi mesela.
60 yapmamisim ama hani dedigim gibi tencere
vesaire duguinerek... ... Bunun ilk agamada neden
70’le bagladigim... Yani 70 aslinda dustiniince gayet
kolay bir ylkseklik gibi geliyor. Ama ilk asamada ne
dislnceyle yaptim hatirlamiyorum."

"70 cm’e uzanilir mesela. Burada 70 cm’in Ustuni
de kullanabilir hani sey olarak; tezgah... Tezgahin
devami degil aslinda ama onun Ustl ona belki bir
alan saglayacak mesela. Ama buraya
uzanmasinin... Yani buradaki yiiksekligi verirken
ben sey disiindim hani ben bu seyi biraz daha
yukseltip hani artik Gistiine uzanmasina gerek
olmasa da ona bir alan daha, bir raf daha, bir goz
daha kazandirabilirim diye disindim."

"Bir de sey; mesela normalde 20 cm’lik bir
yuksekligi vardi dolaplarin, ama burada
yapmamigim."

"Onu da hani buraya geldigimde artik
unutmusum gostermeyi. Ama bu benim asil
dolap fikrimde var."

MULTISTRUCTURAL

MULTISTRUCTURAL

taller cabinets (height)

"Mesela burda dolapta da ytikseklik farki yapmaya
¢alismistim. Mesela burasi 30 daha yuksek; 1 m .."
"Burda 20 cm bir yiikseklik, ayak yuksekligi
biraktiktan sonra 70 cm’e kadar ya da 100. Mesela
ben burada 50 cm’lik bir dolap ig alani var. Burada
mesela gesit olmasi ve hani bazen mesela tencere
vs gibi daha boyle hani yiiksek noktasinda isin
olmayan ama ylkseklige ihtiyacin olan seyleri
koyabilmesi i¢in hani 1 m’ye kadar ¢ikabilecegimi
distindim."

"0 an mesela sey disliindim agikgasi. Ben bu
dolaplari tasarlarken hani farkl yiiksekliklere
ihtiyacim var. Kimi zaman ciddi ylksekliklere
ihtiyacim var, hani 50 cm gibi mesela. 60
yapmamisim ama hani dedigim gibi tencere
vesaire dlslnerek... Hani buyulk ylksekliklere de
ihtiyacim var, kiiguk yuksekliklere de ihtiyacim var
—bardak vs gibi- 20 cm’lik de kimi zaman biraktim"
"... bazen mesela dolabin igindeki sey, suraya
uzanmasl yetiyor. Hani buraya (dolabin Ustiine)
uzanmasina gerek olmuyor diye disindiim. Clinki
burasi 70’e geliyor. Ayak da var ya. Yani bu dolap
mesela; ben bunu 100 yaptim ama benim asil
uzanmam gereken hiza burasi."

"(raf yiiksekliklerinin) Farkli olmasi igin mesela bir
de irregular bir sekilde dagittim. Hani bu hem
bdyle monotonlugu bozar. ... Tamamen hos olmasi
ve daha eglenceli bir kullanim saglayabilmesi igin...

"... her seyi boyle ¢ok kolay olsun gibi yapmadim.
Mesela buradaki yuksek dolaplarin mantig
aslinda. Hani sen onun belli bir kismina
uzanabilsen bile hani oradaki alana ihtiyacin var
gibi dustindiim."

"30 cm fazlasi, yani 100 oluyor. Ama bu yerden
yuksekligi bir de 20 cm’lik seyi de var. Hani
yerden su da var. O dahil olmadan... Hayir o
dahil 100."

"Onun aynisi. Ya ben oradaki gergekten hani
dolap tasarimina ve plana da 6yle mesela
gercekten iyi yaptigimi diistinerek burada tekrar
yansitmadim. Clinku baya seyi de korudum
aslinda. Sadece burada biraz ayrintilandirdim. Ve
hani farketmedigim birka¢ noktayi eklemeye
galistim. Onun disinda hani baya seyi oradakiyle
ayni tuttum."

"Yeni bir sey digiinmedim. Hayir."

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 29 (continued)

"Cunkd, ben sandalyeli birisi olarak mesela iyice
yaklagabilmek adina (...tezgahin altinin...) bos
olmasi gerektigini dusiindiim. Bu ylzden bu alani
(dolaplar igin ayirdigi alan) uzun biraktim ki gok
dolabi koyabileyim diye."

"Genislikleri not etmedim. Ama orada dolap igin
baya bir genislik kaliyor diye dlstinerek oraya

"Yukarida doaplar var, yanda dolaplar var... Sey
diisindim hani; benim mutfagimda dolaplar
yetersiz kalacak mi acaba diye diistindiim. Ama
sonra, uzunlugu baya hani orada mesela 2.5,
2.30’du boyu. Ben de yaklasik olarak 3.5-4 m var
bir tarafta. Boyle olunca mesela sey distindtim...

hani sey diistindiim; 2.80 belki de hani daha
yuksekligi dusiik olan odalardaki bir 6lgtidlr. Ferah
bir oda icin, hani belki de daha ylksegi zaten
yapiliyordur diye dusiinerek. Hani bu duydugum
seyi de ignore ederek, yani dogru bulmayarak 3
yazdim."

gerektigini disiindim."

c
2
= 4 yok da 3.5 var heralde. Bir de suralari da %
5 koydum." ekleyince yeni planda biraz daha artiyor ya @
3 mesela... hani sey distindiim; baya bir alanim ©
*3 var. Ben buraya hala gesit gesit iste 20’ler, 30’lar, E
-_g 50’ler; hani bu sekilde kullanabilirim dedim. Ama g
8 hani bunu sey olarak distinmedim; ne §
uzunluklar yapmam gerektigini, kag tane 50 kag o
tane 20 yapmam gerektigini yeniden =
diisinmedim. Sadece yine bu sekilde, bu
distincemin iyi oldugunu dustnerek burayi
tekrar o sekilde biraktim."
PRESTRUCTURAL PRESTRUCTURAL
"Girisi aslinda soyle diislindiim. Su alan ve bu "Yani buradan sonra burasini da pencere ve
alandan harig digerleri hepsi agik bir alan gibi de camla kapladigim igin artik bu diger yasam
dustindlim aslinda. ... Yani mesela girigin kapisini alanlarina agiliyor yani bu alan. Ama ben burada
agikgasi belirlemedim. Ama séyle bir sirkilasyon iste kapiyi belirlemedim de, sadece bu taraftan
yaptim. Bu alanin surasini ve surasini agik gibi bir giris var diye disiindiim. O tarafta, tam
disundim." olarak da belirlemedim."
"Acik diistindiim evet, komple agik diistindiim. "Kapinin yerini belirlemedim agikgasi. Clinkii ben
Surasi ve surasini. Ama mesela bu alan suraya acik olmasini tasarlamadim. Sadece buradan bir c
g kadar daraltilsa ya da buraya kadar daraltilsa da yerden hani bir approach tarzda hani bir sey ]
§ hani yine sirklilasyon hani iginde bu sekilde, hayal ettim." 2
'qc:' disarida su taraftan bir yerden gikabilecegini "Duvar var olarak disiinmustim. Yani soyleki ﬁ
distndim." ben birinci kisimda da hani sirkilasyonu o
"Duvar var olarak disinmustiim. Yani soyleki ben diisindUm. Bu iki tarafi kapatip hani burada
birinci kisimda da hani sirkiilasyonu diisindim. Bu aslinda giris icin hani herhangi bir yerden olur
iki tarafi kapatip hani burada aslinda giris icin hani diye dlstindim. Yani hani ben orada agik
herhangi bir yerden olur diye diisindim. Yani hani olmasini da tasarlamadim. Ama agik da olabilir
ben orada agik olmasini da tasarlamadim. Ama agik | aslinda hani o. Onu tasarlamadim."
da olabilir aslinda hani o. Onu tasarlamadim."
PRESTRUCTURAL PRESTRUCTURAL
"En son 3 yazdim. 3 yazmamin sebebi sey hani "Simdi, o arada VR’daki mutfaktaki ytiksekligin
bunu normal her zaman iginde bulundugumuz 2.80 oldugunu 6grendim. Simdi bu bana yeniden
dairelerde, odalarda ne kadar oluyor odanin distinmeyi mecbur kildi. Clinkd artik hani 2.80
yuksekligi diye distindiim. 2.80 hani boyle mi yapsam diye bir fikir vardi artik. Ama sonra
optimum bir deger falan diye duymuslugum vardi. yapmadim. Glinkl oradaki mutfak cok sey bir
2.80’i 6nce yazdim. Sonra da 2.80’i hayal ettim ve mutfak degildi; rahat hissetiren bir mutfak S
¢ok begenmedim." degildi. Bunu degistirebilecegimi diisindim. Ve ‘E
= "Cunki en son bir maket tasarlayacagimda ve ben basta da 3 olmasini isterken, dedigim gibi §
%" odanin yuksekligine karar vermem gerektiginde daha 6ncesinde o yiksekligi deneyimlemistim -8
= bilmiyordum. Ve nedense internete yazmadan dedigim gibi uzun cetvellerle 6lgtigimde =
2 | cetvelleri ug uca koyup falan 6lgmeye calistigimda mesela. 3't mesela rahat gérmugstiim. Bu fikri 5
3 dustk gelmisti goziime ve 3 yapmigtim. O ylizden hala savundum kafamda ve bu sekilde 3 olmasi g
§
>
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Table 29 (continued)

south window (height)

(Not proposed)

"Buraya artik pencere bir cephe koymustum.
Clnki ben agikgasi pencere igini gok
distinmuyorum. ... Ben bu cepheyi hani su anda
seye ayirdim; agiklik olmasina. Hani bu cephe,
orayi ¢ok aydinlik giizel bir mekan haline getirsin
istedim."

"... bol aydinlikta boyle mesela disarida manzara
falan glizelse hani orada giizel bir ortam
saglamak adina butiin cepheyi pencere olarak
birakacaktim. ...Cam olarak daha dogrusu... Ama
tabiki de bitiin cephe ¢ok fazla olacakti. Glinki 3
m yikseklik vermistim. 4.60 genisligi var, hani
bura 40 gidince 4.60. Cok genis ve biytk bir
alan. Buna iste yandan atiyorum buradan hani
10 cm olur 20 cm olur, buradan da 6yle olur
(camin etrafinda birakilacak alandan
bahsediyor). Bu miktar atiyorum belki 40 cm’e
kadar daha azalir. Yukaridan da mesela belki bir
70-80 cm’lik boyle bir sey hani kalin duvar filan...
70-80 olarak dugtindtim. ... Belki suralari da hani
10-20 diye, 20 diye yazabiliriz mesela yaklagik
oyle bir sey yapabiliriz ¢linkli ben bunu sey
olarak disinmedim. Ben bu gergevede goérinim
olarak boyle bir sey hayal ettim."

"... sadece hayal ettigimde mesela o cepheyi ben
full camdan bir cephe yapacaksam mesela;
yukaridan genelde 6yle bir sey olur, dyle bir
kalinlik olur diye diisiindiim. Bu nereden geldi
bilmiyorum. Ama heralde alistigim
gorintilerden, mesela her pencere Ustiinde
belki o kadar bir mesafe gérdiim. Pencere boylu
boyunca degildi belki gordiklerim. Boyle bir
seyin hem yapisal olarak gerekli oldugunu da
hissettim mesela. Sonugta o cephe full cam
olamaz. Guinkt onun bir kenarda bir betondan ya
da normal duvar yapisinda bir seylere ihtiyaci
var. Yukaridakine fazla vermis olmamin sebebi,
aciklamasi yok ama hani o benim géziimiin
meger onlne dyle bir sey gelmis. Alismisim belki
de."

"Benzerlik kurdum ve oraya beton bir parga
devam etti yani. Aslinda o parga degil, aslinda
parg¢a olan cam. Camin boyunu kisa tuttum. Ki
zaten 3 m’nin cam igin fazla olacagini hissettim.
Clnki hem cepheyi full yandan genisligi olarak
full kaplayip hem de boydan kaplarsa aslinda
tamamen cam bir sey olsun istemedim. O hala
ekstra bir pencere pargasi olmasi adina boyle bir
sey. Daha sey tutuyordu onu; abartilmamis
tutuyordu. Burasi boyle ev ortamini devam
ettiriyordu ve o sekilde diisindim."

NA
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Table 29 (continued)

(Not proposed) "Buraya artik pencere bir cephe koymustum.
Clinkd ben agikgasi pencere isini cok
diisinmiyorum. ... Ben bu cepheyi hani su anda
seye ayirdim; agiklik olmasina. Hani bu cephe,
orayi ¢ok aydinlik glizel bir mekan haline getirsin
istedim."

"... bol aydinlikta boyle mesela disarida manzara
falan giizelse hani orada giizel bir ortam saglamak
adina butln cepheyi pencere olarak birakacaktim.
...Cam olarak daha dogrusu... Ama tabiki de bltiin
cephe ¢ok fazla olacakti. Clinkii 3 m yiikseklik
vermistim. 4.60 genisligi var, hani bura 40 gidince
4.60. Cok genis ve biyik bir alan. Buna iste yandan
atiyorum buradan hani 10 cm olur 20 cm olur,
buradan da 6yle olur (camin etrafinda birakilacak
alandan bahsediyor). Bu miktar atiyorum belki 40
cm’e kadar daha azalir. Yukaridan da mesela belki
bir 70-80 cm’lik boyle bir sey hani kalin duvar
filan... 70-80 olarak disindim. ... Belki suralari da
hani 10-20 diye, 20 diye yazabiliriz mesela yaklagik
oyle bir sey yapabiliriz ¢linki ben bunu sey olarak
diisinmedim. Ben bu gergevede goriinim olarak
boyle bir sey hayal ettim."

"... sadece hayal ettig§imde mesela o cepheyi ben
full camdan bir cephe yapacaksam mesela;
yukaridan genelde 6yle bir sey olur, dyle bir kalinlik
olur diye dislindim. Bu nereden geldi bilmiyorum.
Ama heralde alistigim gorintilerden, mesela her
pencere Usttnde belki o kadar bir mesafe gérdiim.
Pencere boylu boyunca degildi belki gérdiklerim.
Boyle bir seyin hem yapisal olarak gerekli oldugunu
da hissettim mesela. Sonugta o cephe full cam
olamaz. Gunku onun bir kenarda bir betondan ya
da normal duvar yapisinda bir seylere ihtiyaci var.
Yukaridakine fazla vermis olmamin sebebi,
acgiklamasi yok ama hani o benim géziimiin meger
onine oyle bir sey gelmis. Alismisim belki de."
"Benzerlik kurdum ve oraya beton bir par¢a devam
etti yani. Aslinda o parca degil, aslinda parga olan
cam. Camin boyunu kisa tuttum. Ki zaten 3 m’nin
cam igin fazla olacagini hissettim. Clinkii hem
cepheyi full yandan genisligi olarak full kaplayip
hem de boydan kaplarsa aslinda tamamen cam bir
sey olsun istemedim. O hala ekstra bir pencere
pargasi olmasi adina bdyle bir sey. Daha sey
tutuyordu onu; abartilmamis tutuyordu. Burasi
boyle ev ortamini devam ettiriyordu ve o sekilde
distindim."

south window (width)

Observation

NA MULTISTRUCTURAL
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Table 29 (continued)

opening part of south window (height from grnd.)

(Not proposed)

"Acilma seysi burada, alt ucunda. Bunun uzanilma
range’inde olmasi lazim diye diisiindiim. Ben simdiye
kadar hep 60-70 diye dustinmustim. Burada hani
bundan biraz daha fazla yapmam gerektigini, ¢linki
pencere agarken biraz daha uzanilmasi gerektigini
distndim. Hani 75 olmasini, 75’i hayal etmedim.
Ama digerlerini biraz artirmaya galistim."

"Yani 75 cm’in verimli, optimum olacagini dugiinerek
75 demedim. Sadece demek istedigim su, hani
tezgah 60 ya; biraz daha yuksek olsun. Hani bu da 70
mesela. Hani onlardan biraz daha yiiksek olsun
derken 75’e karar verdim."

"Clinku tezgah her zaman boyle elimizde... Zaten
yapmaya calistigim sey oydu mesela; iyice yaklasip..
mesela 6niinde hani kucak gibi hani, surada yani olan
aktiviteler... Ama pencere 6yle degil. Pencereye hani
uzanilir olmasi gerektigini dustindim. Cuinku
pencereye... Her zaman pencere agmak igin bir
rahatsiz oluruz mesela. Yerimizden kalkmamiz
gerekir. Uzanmamiz gerekir. Bu sekilde biraz... zaten
hala uzanma mesafesi ve hala kiglk bir mesafe
aslinda 5-15 cm artirmigim. Ama hani o kadar da
kolay agilip kapanma seyinde olmasini istemedim. Bir
de mesela ben burada pencere koyarken de Uste
koydum. Burada da biraz yiiksek olmasini... hani
saglayamamis olabilirim mesela 75 ile yeterince
yuksek olmasini. Onu bilmiyorum ama. Yiiksek olmasi
fikri seydi yani. Pencere hani algaktayken degil de
daha ¢ok yuiksekteyken verimli gibi."

"Alttaki agiliyor da Ustteki kapali olsa mesela. O hig
goziime hos goriinmedi. Clinki fonksiyonu sanki
Ustteyken gergeklesiyor gibi. Kullanim anlaminda
degil. Uzanim anlaminda daha zorlasiyor mesela.
Burdan gekip buraya getiriyor buytik bir mekanizma
falan hani daha zorlasiyor ama.. Pencerenin
fonksiyonu hava aldirmak diye dusunirsek... Bir de
aslinda 4 tane pencerem var. Tiim sey cam olsa bile 4
tane pencere ¢ok fazla bir rakam da degil. Bunlarin
verimli galismasi lazim bir sekilde. O yuzden de
yukarida olmasini istedim."

NA

MULTISTRUCTURAL

Interaction, Observation

opening part of south window (height)

(Not proposed)

"...kolay bir sayi yine uydurmaya ¢alistim. Ve bu
desen olarak mesela, su gizgileri cizerken mesela ben
bu 9 ¢izgiyi; ya dedigim gibi monotonluktan kagan,
burayi 3 esit parcaya bélmeyen, ama boyle hani sey
yapan bir sekilde... hani hos bir desen olustuabilecek
bir sey olsun diye boyle yapmigtim. Sonrasinda bu
75’ten sonra buraya da 50 verdim. Geriye kag
kaldigini hi¢ hesaplamadim, bilmiyorum."

"Soyleki, burada da biraz hayal ettim hangisini
kullanmak daha kolay oluru. Mesela 75 olsa... yani 75
distinmedim ama ben 50 diye niye dlisindim? Ben
aslinda kocaman bir seyde kigik, hani tg tane
sadece, yani nispeten kiiglik, bu pargaya gore kiglik
parcalarini agilir yapmak istemistim. Ama dedigim
gibi fonksiyon anlaminda da yeterli buytkligu
vermeye ¢alistim. O ayri bir mevzu olarak..."

"Onun disinda mesela atiyorum, 70-80 gibi
rakamlarin kullanimi zor gibi geliyor. Zaten asagidan
yukari dogru uzanip kullanacagin sey mesela ¢ok agir
olmamasi lazim. Béyle daha hafif, kolay pargalar
yapmaya calkistim. Genel olarak da 6yle yapmaya
¢alistim zaten."
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Table 29 (continued)

sink (depth)

"Yani bunlarin normal boyutlarini tahmin
etmedim. Ama yeniden de tasarlamadim."

(Not changed)

UNISTRUCTURAL

UNISTRUCTURAL

Interaction,
Observation

sink (width)

"Yani bunlarin normal boyutlarini tahmin
etmedim. Ama yeniden de tasarlamadim."

(Not changed)

UNISTRUCTURAL

UNISTRUCTURAL

Observation

cooktop
(depth)

"Yani bunlarin normal boyutlarini tahmin
etmedim. Ama yeniden de tasarlamadim. Hani
normal bir ocak olarak diisindim."

"Ocak ¢izmemisim. Ocak unutmusum.'

UNISTRUCTURAL

NA

cooktop
(width)

"Yani bunlarin normal boyutlarini tahmin
etmedim. Ama yeniden de tasarlamadim. Hani
normal bir ocak olarak distindim."

"Ocak gizmemisim. Ocak unutmusum.'

UNISTRUCTURAL

NA

table (width)

"Cunki ben artik kendime su kadar bir alan
saglamistim -ve bu alan da hani 40 cm ileride
oldugu igin 4.60’a 3.60 gibi buyk bir alan- hani
bu araya bu ovallige benzer, yine kolay
kullanilabilir etrafindan dolasilabilir bir yemek
masasi hani..."

"0 biraz hizli bir karardi. Cok hayal etmeden
verdim o karari. Hani yaklasik olarak... Yani bu da
aslinda diizgiin bir sekil ve sey dusiinecektim
hani 2x2 diye versem ne kadar bir alan kaliyor...
Aslinda bunun su an tam bilincinde degilim
acikgas."

"0 da ¢ok hizli ve sey bir karardi, biraz rasgele bir
karardi. GOz karari hani..."

(Not proposed)

UNISTRUCTURAL

NA

kitchen floor measurements

"Ya 20 m2’yi elde etmek igin birbirine yakin
sayilar koymam gerektigini distindim. Clinku
mesela, diyelim daha uzun ince bir mekanda
olsaydim bir yere gitmesi donmesi zorlayacakti.
Gergekten donis alanina ihtiyaci vardir diye
distniyorum bunu kullanan kisinin. Donls
alanina ihtiyaci olacagini diisiindiim. Mesela
buyuk bir sirkilasyon alani koyup bunu boyle
etrafina yayabilmek icin boyle yakin sayilar
sectim. 5 ve 4 kolay sayilar oldugu igin de 5 ve 4,
20 yi kolay ¢arpmak igin..."

"Cunkd, ben sandalyeli birisi olarak mesela iyice
yaklasabilmek adina bos olmasi gerektigini
diisiindiim. Bu yiizden bu alani uzun biraktim ki
¢ok dolabi koyabileyim diye."

(Not changed)
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Table 30: Analysis of coded verbal reports of Participant-09

MULTISTRUCTURAL

P-09 SESSION - 1 SESSION - 3
c S5
29 . , . : B %
3 E Coding and SOLO Evaluation Coding and SOLO Evaluation L2
[ o =
o 2=
< 2
- wheelchair size and body size - wheelchair size and body size s
= | - activity/movement involved in a use case - activity/movement involved in a use case =
% (assigning an additional function) (assigning an additional function) 2 g

()

< € &
5 g0
-+~ > ~
= s 8
S 2
MULTISTRUCTURAL MULTISTRUCTURAL =
o - wheelchair size and body size (Decision is compared with the virtual example.) - c
g =| = activity/movement involved in a use case - wheelchair size and body size 5 2
o ‘% - activity/movement involved in a use case § g
S o - intrinsic function of the object g9
S = -8

MULTISTRUCTURAL

(thickness)

(No representation)
(No measurement)
(No information, possibly not considered)

- structural assumption

o

2

g

o

>

8 NA UNISTRUCTURAL
g - wheelchair size (Not changed)

._g — | -intrinsic function of the object

© <

o

g

-‘Ci MULTISTRUCTURAL MULTISTRUCTURAL
43 - wheelchair size (Not changed)

.£ | -intrinsic function of the object

o C

© 0

© v

T <

© MULTISTRUCTURAL MULTISTRUCTURAL

- ignoring/neglecting

- ignoring/neglecting

£ c
L2 = uEJ g
25 s S
ot 2 2
[SE 8 o
PRESTRUCTURAL PRESTRUCTURAL s =
- ignoring/neglecting - ignoring/neglecting s
(] B
c B
o c
= 3
[ o
PRESTRUCTURAL PRESTRUCTURAL o
E | -idea of a standard measurement (and recalling (Not changed) 3 s
%D an example from daily life) (Decision is compared with the virtual example.) g =]
f; - subjective feeling of spaciousness g E
£ 22
'g MULTISTRUCTURAL MULTISTRUCTURAL g o
= (Not proposed) - subjective feeling of spaciousness (and intrinsic c
S = function of the object) k-]
g .'ED - recalling an example from daily life g
s 2 - structural assumption g
3 S}
3 NA MULTISTRUCTURAL
2 (Not proposed) - subjective feeling of spaciousness (and intrinsic c
P function of the object) o
c < . a1 =
R - recalling an example from daily life g
£ 3 - structural assumption 2
3 [}
o
o NA MULTISTRUCTURAL
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Table 30 (continued)

(Not proposed)

- wheelchair size and body size

UNISTRUCTURAL

-
= £ - activity/movement involved in a use case _S
S
3 ; - intrinsic function of the object o
5 8 =
= o
£ £ 5
o .90 o
o @ o
c < 5
c
g3 g
o2 2
2 NA MULTISTRUCTURAL
< (Not proposed) - intrinsic function of the object
5 = - activity/movement involved in a use case
2 c
kol 3
£ < 3
3z o
[=1] e} 3
c 2 o)
= < o
o 3
&
NA MULTISTRUCTURAL
- idea of a standard measurement (Not changed)
= 5§
e =]
[7] -t" ©
= @ g
E F
@ = O
UNISTRUCTURAL UNISTRUCTURAL
__ | -idea of a standard measurement (Not changed) c
= S
el -
E 2
< b3
C e}
> o

UNISTRUCTURAL

- idea of a standard measurement

cooktop
(depth)

(Not proposed)
(Participant reports that she forgot to propose this
object.)

UNISTRUCTURAL

NA

- idea of a standard measurement

cooktop
(width)

(Not proposed)
(Participant reports that she forgot to propose this
object.)

UNISTRUCTURAL NA
- limited/aligned with circulation area (Not proposed)
@ F
Q ©
83
UNISTRUCTURAL NA
_ | - wheelchair size and body size (Not changed)
B gl - activity/movement involved in a use case
s g - spatial organization
Qo 5
Sz
o
~ E MULTISTRUCTURAL MULTISTRUCTURAL
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Table 31: Analysis of verbal reports of Participant-10

v
=
o

SESSION - 1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application

Utilisation

"Sonra da dedimki; ocak da cekmeceli bir sekilde
olsun; Ustline gekebilsin. Clinku sonugta kalkip
arkadaki seyi karistiramayacagi igin gekerek
onun altina girebilsin diye diislindim. O yiizden
onu da dolabin igine koydum."

"Yerden 60 cm yiikseklikte ocagin direk kendisi
var. ... Elimi kolumun hizasinda kaldirdim. ... 60
cm oldugunu distndim heralde. Yani elimle
soyle ol¢tim. Dedimki, bu gényeler var ya. 30
cm’lik gdnyenin ne kadar oldugunu hatirladim.
Sonra da onun iki katiymis gibi geldi bu uzunluk.
Sonra da bir de sey diye duistindiim. Bunun
icinden ocak gikacak. Ama ayni zamanda o
kapandigi zaman tezgahin Ustlinli de

"Surglli. ... Yani bunun Ustinde yine tezgah var.
Ocak agihyor. ... alti bos."

"Sanal gergeklikteyken sey diye sordum; “yukseklik
ne kadar” diye sordum. 60 cm’mis tekerlegin
yuksekligi. Ben de sey diye dusiindiim;
“kolumun...” Ha bir de sey tezgahin 90 cm
oldugunu 6grendim. Oradan oranladim. Dedimki
herhalde su (tekerlekli sandalyenin) kollarinin
oldugu yer, yani benim karnimin, gégiis hizamin
gelecegi yer oturdugum zaman."

"Benim gogus hizamin oldugu yer yani, oturdugum
yer degil de g6glis hizamin oldugu yer 70 cm’dir. O
yuzden ben bu ocag istime gekebilirim diye
dugstindiim. Altina girebilirim diye disindim. Ayni

lavabonun, ocagin vesaire altini bos birakmam
gerektigini fark ettim. Bunun énemi oldu baya bir.
Bir de her seyin... Soyle bir seye karar verdim yani.
Elime bir sey alip, sonra onu bir yere tasirken onu
kucagima koyup da sonra tekerlekleri cevirecegimi
falan filan diisinerek; bir noktada durup her seye
ayni anda uzanabilmesi gerektigini diigiindiim.
Ama bunu aslinda pek fazla yapmadim yani.
Sadece seyde yaptim; ocakla dolaplarin arasina 2
m’yi koyarak; arkasini dénerek hemen onu oradan

c
.2
=
c
(]
3
= o
® | kullanabilmesi gerekiyor diye diisiindiim, ya da zamanda tezgahin da altina girebilirim diye s
(] . . . PP =1
< | yanindaki. O yiizden ¢ok da ylksekte olmamali distindim. o
2 | ocak dedim. Yani, hani s6yle bir range varmisg "... ilk basta sey diye diisinmustiim; Sadece alttaki Q
% gibi sanki. Kolumu kaldirdigimda asagi indirdigim | tekerlekler girebilsin diye su kadar bir alan %
g ve yukari kaldirdigim bir range’i varmig gibi sanki | biraksam yeter diye diisinmiistim. Ama sonra seyi §
seyin, tekerlekli sandalyeli birinin. O yiizden hem | fark ettim yani tiim viicudunun girmesi gerekiyor g
tezgahin da Ustiinu kullanabilsin, ama ocagi da altina." =
kullanabilsin diye sey dedim yani; ¢cok da "Yatakta yatinca kahvalti icin tepsi aliriz ya §
yuksekte olmasin ¢linkii tezgah da ondan 10 cm kucagimiza. Onun gibi Ustline gekebilsin ocagl. =
yuksekte olsun. O da 70 cm olsun diye Oyle yapabilsin, istedigi yere hareket edebilsin
distindGgim igin, onu da 60 cm’e koydum." diye..."
(As she reports in fifth session: "... ilk basta sey "(VR'da) ... vertical duran bir yiizeye direk birebir
diye disinmistiim; Sadece alttaki tekerlekler yaklasamayacagini, birebir yapisamayacagini fark
girebilsin diye su kadar bir alan biraksam yeter ettim tekerlekli sandalyeli birinin. O yiizden, ona
diye disiinmistiim. Ama sonra seyi fark ettim gobre, ona uygun olarak; lavabonun, ocagin vesaire
yani tim vicudunun girmesi gerekiyor altina.") altini bos birakmam gerektigini fark ettim. Bunun
6nemi oldu baya bir."
RELATIONAL RELATIONAL
"iste 1 m aslinda. 1 m x 1 m yani. O sirada sey "Vermedigim bile bir karar yani. 1 m x 1 m oluverdi
dedim ¢linkd; bu dolabin tamami 2 m olsun, 1 m birden kendiliginden. ... Hig diisinmedim. ... Yani R
x 1 m olsundu. Ama benim kafamdaki 1 m ¢ok aralarinda 2 m olmasi gerekiyor diye disindim, 2
=
buyutk bir 1 m. Yani ben 1 m deyince s6yle bir sey | en az. ... ocak ile gekmecenin -dolabin- arasinda. O ]
dustntyorum (eleriyle bir uzunluk gosteriyor) yuzden de geriye zaten birer metre kaliyordu. 1 m, Z
ama bu galiba 1 m degil. ... Bu galiba 60 cm im." i
falan. Yani aslinda diisindugiim sey 60 cm’di "0 araya girip rahatga doénebilsin diye. ... Bir de t‘O‘J
yani. Ama yazinca 1 m yaziyorum iste." yani mesela arkaya déniip dolaptan bir sey alip £
ocaga tekrar donebildiginde yeterli mesafesi olsun &
diye dénebilmek igin, 0 manevra igin." =
= "(VR'da) ...dolaplarla dolaplara ya da ocaga, «g
kel herhangi bir seye, bir surface’a diiz olan, yatayda Q _S
2 bdyle —ne bu vertical di mi?- vertical duran bir 5 §
[oX - . a 8 M n A = T
o ylzeye direk birebir yaklasamayacagini, birebir o 2
£ . ; R X a 2
S yapisamayacagini fark ettim tekerlekli sandalyeli R le)
o birinin. O ylzden, ona gore, ona uygun olarak; S‘
E
S
2
S
£
()
£
L
2
©
()
>
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Table 31 (continued)

alip tekrar oraya koyabilecegi, ya da cekmeceleri

= actigl zaman —soyle gostereyim-; buradaki
el a o o o
o cekmeceyi agtiginda burada da ocagi agtigi zaman
2 € onlarin ikisinin yanyana bir sey olusturdugunu, tek
§ §, bir plane olusturmasi igin kolay oldugunu
S dusindim."
o
UNISTRUCTURAL RELATIONAL
(Given measurement: 70 cm) "Ama maksimum yiuksekliginin 90 cm olmasi =
% | "Ustiinde bir seyler yapabilsin diye." gerektigini dusindum. Clinki tezgahlar 90 cm’di. B
%" "Oniimdeki masanin ne kadar yiiksek oldugunu 90 cm’den daha fazla olunca da yani zor oluyordu :,Cj g
< | dusundiim. Sonra da yazdim. Oniimdeki masa VR’da —sanal gergeklikte-." € 3B
=3 B q a . . v O
S cunku gayet ideal bir masaydi, ytikseklik olarak. 5 &
g ... Tahmin ettim." ﬁ £
o 2 Q
> ©
S 2
MULTISTRUCTURAL MULTISTRUCTURAL £

drawer (horizontal depth)

(No representation) (No measurement)

"|ki tarafa da agiliyor iste. ... Yani sdyle késeli bir
cekmece. Buradan gekince buraya agiliyor,
buradan gekince buraya agiliyor. Bilmemki yani,
beni ilgilendirmez bunu kim tasarlayacaksa o
tasarlasin. Rayl bir sistem var altinda."

"Bu dolaptaki gekmecelerin iki tarafa dogru da
agilabildigini disiindiim. O yiizden zaten iki
tarafini da kullanabilsin diye -yani boyle aslinda
kaydirmali bir sekilde agabilsin diye- 1 m olup
olmamasinin bir dnemi olmadi. Clinku derinligi
ne kadar olursa olsun, elini onun igine
uzatabilecek ya da uzatamayacak olmasinin bir
6nemi olmayacakti. Clinkl zaten Ustliine dogru
cekebilecekti gekmeceyi. Boylece hemen yani 1
m uzakta olan sey aslinda hemen yaninda
olabilecekti yani diye dustindigium igin."

"... aralarinda 2 m olmasi gerekiyor diye
diisindiim, en az. ... ocak ile gekmecenin -dolabin-
arasinda. O ytizden de geriye zaten birer metre
kahyordu. 1 m, 1m."

"O araya girip rahatca donebilsin diye. ... Bir de
yani mesela arkaya doniip dolaptan bir sey alip
ocaga tekrar donebildiginde yeterli mesafesi olsun
diye donebilmek igin, o manevra igin."

"(VR'da) ...dolaplarla dolaplara ya da ocaga,
herhangi bir seye, bir surface’a duiz olan, yatayda
bdyle —ne bu vertical di mi?- vertical duran bir
yuzeye direk birebir yaklasamayacagini, birebir
yapisamayacagini fark ettim tekerlekli sandalyeli
birinin. O ylzden, ona gore, ona uygun olarak;
lavabonun, ocagin vesaire altini bos birakmam
gerektigini fark ettim. Bunun 6nemi oldu baya bir.
Bir de her seyin... SOyle bir seye karar verdim yani.
Elime bir sey alip, sonra onu bir yere tasirken onu
kucagima koyup da sonra tekerlekleri gevirecegimi
falan filan diistinerek; bir noktada durup her seye
ayni anda uzanabilmesi gerektigini diisiindiim.
Ama bunu aslinda pek fazla yapmadim yani.
Sadece seyde yaptim; ocakla dolaplarin arasina 2
m’yi koyarak; arkasini donerek hemen onu oradan
alip tekrar oraya koyabilecegi, ya da cekmeceleri
actigl zaman —soyle gostereyim-; buradaki
¢ekmeceyi agtiginda burada da ocag agtigi zaman
onlarin ikisinin yanyana bir sey olusturdugunu, tek
bir plane olusturmasi igin kolay oldugunu
distindim.”

"iste ocaga verdigim kararin ayni sekilde. Yani her
seyin birbirine esit olmasi gerekiyor bir sekilde. "

Measurement, Interaction, Experience of navigating on wheelchair, Observation

MULTISTRUCTURAL RELATIONAL
- (No representation) (No measurement) "Elimi asag! indirdigimde hani 30 cm oldugunu
,'Eo T | (Mentioned during the interview. Not enough soylemistim ya; yerden yiiksekligi 30 cm. O ylizden 5
g § information) maksimum en asagida uzanmasi gereken en az ‘§
5 ® yerin —en algak yerin- 30 cm oldugunu o
2 E e ey a
c 9o disiindim. 8
° T NA MULTISTRUCTURAL
B (No representation) (No measurement) "... 30 cm olmasinin sebebini iste yeterince tabak c
'g __| (Mentioned during the interview. Not enough falan koyabilsin igine diye." )
= '*g_ information) g
23S :
© o
5 NA UNISTRUCTURAL
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Table 31 (continued)

sink (width)

(Not proposed)

"... ayakli lavabo olur diye duigiindiim; tekerlekli
sandalye ile altina girebilmemiz igin."

"Bu arada ben lavabo diisinmedim ilk basta.
Buraya masa koydum bir tane. ... Orasi lavabo
olabilir diye sonradan disiindiglm igin oyle
soyledim basta."

"Sonra lavaboyu unuttugumu fark ettim. Bir lavabo
koydum."

"VR’da gittigimde, sey oldugunda, oniimde
kocaman bir lavabo olunca “aa lavabo koymadim”
diye dustindim."

"Daha genis oldu. Normalde bir lavabo daha dardir
diye disiindim. Sonra daha dar yazacaktim. Hatta
oraya 80 cm yazdim galiba ya da 60 cm yazdim.
Ama sonradan sey dedim. Hem VR’da gordigim
lavabo bu seydi; metal evyelerden olanlar var ya,
yaninda birseyler kurutmak igin falan olanlardan.
QOyle bir sey olabilir iistiine diye diisiindiim. Oyle
¢izmedim ama dyle bir sey olabilir istline diye
diisindim. O zaman daha genis olur, 1 m olur diye
distindim."

NA

MULTISTRUCTURAL

Observation

sink (height from ground)

(Not proposed)

"... ayakli lavabo olur diye diigiindiim; tekerlekli
sandalye ile altina girebilmemiz igin."

"Bu arada ben lavabo diisinmedim ilk basta.
Buraya masa koydum bir tane. ... Orasi lavabo
olabilir diye sonradan diistindtgim igin oyle
soyledim basta."

"Once 60 yazdim. Sonra dedimki "hayir, tekerlegin
yuksekligi 60". Kolluklar, yani kolu koydugu yer
icine giremez. O zaman altina giremez lavabonun
diye distindim. Sonra onu 70’e gikarttim. Sonra,
70 olunca da gok zor olur, ¢ok fazla olur diye
diisindUgim igin; bu sefer de 65’e indirdim."
"Girebilmesi igin tekerlekli sandalyenin. ...Amaci
oydu zaten; altina girebilmesi igin. Tek olayim o su
anda. Glinki onu yapamadigimi 6grenince
tzuldum, sanal gergeklikte. Sonra structural olarak
bunu buraya bagladim. Sonra “sagmalama” deyip
sildim."

"... vertical duran bir ytizeye direk birebir
yaklagamayacagini, birebir yapisamayacagini fark
ettim tekerlekli sandalyeli birinin. O ylizden, ona
gore, ona uygun olarak; lavabonun, ocagin vesaire
altini bos birakmam gerektigini fark ettim. Bunun
o6nemi oldu baya bir."

Interaction, Observation

NA RELATIONAL
o = "O masanin moyutlari dolapla ayni; 2mx1m.... | (Not proposed)
S B | ayniolsun diye."
E [
z UNISTRUCTURAL NA
= "0 masanin moyutlari dolapla ayni; 2mx 1 m. ... (Not proposed)
(]
S %5 | ayniolsun diye."
2=
= UNISTRUCTURAL NA
"0 masa. Bir de ayni zamanda tezgah olarak da (Not proposed)
kullansin; bir seyleri kesmek igin falan."
"Dlstinmedim onu."
—= | "(Dolap yiiksekligi:) Ustiinde bir seyler yapabilsin
@ diye. O ylzden yani masayi disiinseydim; onu da
[ - P
< | 70 cm diye diisinlrdim.
% "Oniimdeki masanin ne kadar yiiksek oldugunu
] diisiindiim. Sonra da yazdim. Oniimdeki masa
¢linkli gayet ideal bir masaydi, ytikseklik olarak.
... Tahmin ettim."
MULTISTRUCTURAL NA
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Table 31 (continued)

"Ona dair bir sey diisinmedim ama, yani
herhangi bir kapinin genisligidir diye disindiim.
O sirada da oturdugum odada bir tane kapi
vardi. O kapinin genisligi de 90 cm’di daha
o6nceden bildigim igin. O ylizden 90 cm."

"2 metre yapmisim. ... Araya (lavabo ve ocak arasi)
girebilmesi igin yine. ... Yani tekerlekli sandalyenin
onunde hareket edebilmesi igin ve o hareket ettigi
yerde ferah hissedebilmesi igin, hava alabilmesi
icin."

5
&

_ 5 _
é "Yani hem gérsel olarak, hem de aslinda "Burada lavaboyu koydum &nce." E £
3 kullanim olarak. Odayi havalandirabilmesi "... burada zaten 2 m’yi belirlemistim o manevra kS E
; gerekiyor. Cinkl ben diger pencereyi icin 2 m olmasi gerekiyor minimum diye § %
-g havalandirma penceresi olarak disinmedim. diisinmstim. Sonra ayni seyi buraya yansittim." 20
'S | Agilip ya da kapanabilen bir sey diye 25
g dusinmedim." u>-<1 %
% "Orasli da odanin igerisindeki tek pencere oldugu ‘qr:‘J Q
= icin ¢ok dar bir pencere olmamasi gerekir diye £ 2

distindiim. Ama cok genis bir sey olursa da sey g

yapmasi, hakim olmasi zor olurmus gibi geldi, §

bilemedim yani." >

MULTISTRUCTURAL MULTISTRUCTURAL

"...oda 1,5 m falan. 1,5 m’ye kadar gidiyor." "Boyutuna karar vermedim. Dedimki; Ustiinde de
| "Hem goz hizasinin birazcik ylikseginde olsun bir pencere olsun. O agilan bir pencere olmasin,
%" diye, hem de sey diye; iste, agarken ya da sabit bir pencere olsun. Ama onun altinda agilan
< kapatirken zorlanmasin diye kullanacak olan kisi. | bir pencere olsun. O pencere de, o da 60 cm falan S
% Cunkd 1,5 m diye diisinmemin sebebi; ben o olsun dedim. ... Yani ya da iste 1 m. Bilmiyorum kS
o) - . bl
< sirada sandalyede otururken géziimiin ne kadar iste fark etmez. 1 m olsun." o
3 yukseklikte oldugunu dusiindiim. O da iste 1 m 'é
g falandir heralde dedim. 1,5 m de iste ondan
§ biraz daha yuksekte oldugu igin."

MULTISTRUCTURAL

NA

narrow window (height from ground)

"Ocagin yaninda da bir pencere olmali ve bu
pencere de tekerlekli sandalyede oturulan
hizadan agilan bir pencere olmali ki
havalandirma yapabilsin diye."

"Onun ylksekligi digerinden daha algcakta
basliyor, agabilmesi igin yemegini yaparken. Bu
baya sey igin artik; havalandirma igin yani balk
yapmistir vesaire gibi bir sekilde. Onun
yuksekligini tam olarak disinmedim de sey diye
dustindim yani; ocagin yuksekligi ile ayni
yukseklikte kulbu olsun diye distindiim, yani
onun bittigi yerde. O da 70 cm oluyor iste. Ve
altindan agilip, o da siirgili bir sekilde olabilir
falan diye digindim."

"Yerden yuksekligi 60 cm."

"Clnkid ocak 70 cm’den basliyor. Pencerenin de
onun biraz asagisinda olmasi gerekiyor ki gaz
kagagi falan olursa hani giksin diye diisindiim.
"... 60 cm’in de en az oldugu yer olsun diye
distindiim zaten. Yani altina da uzanabilsin diye."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Observation

narrow window handle

(height)

"... ocagin yiiksekligi ile ayni yikseklikte kulbu
olsun diye distindiim, yani onun bittigi yerde. O
da 70 cm oluyor iste. Ve altindan agilip, o da
strgulu bir sekilde olabilir falan diye distindim."

"... kulbunun 60 cm’den degil de daha yuksekte
olmasi gerektigini disindim. Clinki zaten
tekerlegim 60 cm’mis. Bu arada tekerlegin 60 cm
olmasi ¢ok isime yaradi. Ona gore yaptim her seyi
yani tum planlamalari. Tekerlek 60 cm ise eger
onun hizasina bir seye uzanmaktansa kolumun
yere paralel oldugu bir seye uzanmak daha kolay
olur diye distindGgim igin; kulbunun (...kolumun
yere...) paralel olacagi sekilde..."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Observation
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Table 31 (continued)

"... 0 da duvardan duvara kadar; 4 m’lik seyde,
duvarda, duvardan duvara kadar. Yani sey o da.
Bunlari séylemek gerekir mi bilmiyorum ama
seye odaklandim artik baya. Yani tekerlekli
sandalyeli biri igin diye dustiniince; o sekilde
odaklanarak yaptigim icin sey dedim; genel
olarak zaten hareket etmenin kisitlanmasindan

"Bir de oda ¢ok bogucu geldi. Ayrica tim mutfak
esyalarinin da odanin bir tarafina konmus olmasi
da bana korkutucu geldi. Bir de sey yani,
oturdugum bir hizadaydim ve Gstiimde de dolaplar
vardi. Sanki oda Ustime geliyormus gibiydi. O
yuzden direk ilk pencereyi tekrar koydum zaten.
Demekki iyi bir kararmis diye dustinerek."

PRESTRUCTURAL

é kaynakl olarak bogulmasi olabilir odanin "Degistirmedim."
E icerisinde. O yuzden daha ferah, daha disariyla S
% temasi olabilecek sekilde olsun diye distindim. ‘E
° Bir de seylere ¢cok 6zeniyorum; Amerikan q:)
B filmlerinde, mistakil evlerde, tam lavabonun -8
§ arkasinda pencere oluyor da oradan gocuklarini
2 izliyorlar ya. Onun gibi bir sebepten dolayi oraya
koydum."
"Yani iste, hig bir 6nemi yok diye dugtindim.
Duvardan duvara olsa da olur yani olmasa da
olur. ... Genis bir pencere olsun yani. Onemli
olan o diye dustindiim."
MULTISTRUCTURAL MULTISTRUCTURAL
"Pencerenin yiiksekligi ama seydi. Pencere ¢ok "... biraz daha asagida olmasi gerektigini fark ettim
yuksek olmasin diye dustiindiim. Goz hizasindan pencerenin. Digerinde daha yiiksekte
= baktiginda disariyi gorebilsin tekerlekli disinmiistim pencereyi. Clinki goz hizamin daha
S sandalyede oturan biri diye dlisindim. Ama distk oldugunu fark ettim tahmin ettigimden."
go ayakta olan biri de ayni zamanda, tekerlekli "... sanal gergeklikte igcinde oldugum mutfagin
c sandalye kullanmayan biri de ayni zamanda o dolaplarin oldugu kosesinde, yukaridaki dolaplarin
,g pencere ile disariyla iletisim kurabilsin diye oldugu yerin tamaminin pencere olmasi gerektigini s
= dugtindiim. O ylizden ortalama bir yukseklik dusundim. Cunku tstime duseceklermis gibi 5
g distindim." gorintyordu. Korkutucu gériintiyordu." E
2 "Yani bir sey diisginmedim ama ne bileyim 1,5 m é
o] .
° falan dedim heralde."
2 "... ocagin yuksekligi 70 cm. 70 cm’in Usttinde 30
3 cm falan... 1 m diye diisinmiisim. Evet. Ondan
2 bir 30 cm daha yuksek yikseklikte olur diye
distinmisim. 1 m yani."
MULTISTRUCTURAL MULTISTRUCTURAL
2 "Tavana kadar gidiyor." (Not changed) c
S = "Degistirmedim." 2
C C ©
5%
< A4
2 s

PRESTRUCTURAL

"Buzdolabini da duvara gémuli bir sekilde, onu
da slirgulu bir sekilde agilan, yatay, boyle
yerlestirilen bir sey olmasi gerektigini
distindim. Yukarilara ya da asagilara

"Genisligi de ayni; 2 m. ... Normal bir buzdolabinin
—normal demek ne demekse artik- kullandigimiz
giindelik standart —hepsi ayni anlama geliyor- bir
buzdolabinin yiiksekliginin 2 m oldugunu

hesaplamayi yapamadim yani o an kafamdan. O
yuzden asagi yukari 1 m dedim."

= | yetisemeyecegi icin tekerlekli sandalyeli biri." distindim. Benden uzun ¢linkl buzdolabim. Sonra
S "Buzdolabi da yatay bir sekilde dursun dedim. O da ayni... Yani “onu distinmuslerdir heralde ne
32 da2mx1m....Bol bol sey alsin, bdylece kadar sey alacak diye, ona gore planlamiglardir bir
Eo storage olsun diye 2 m dedim. Bir sey buzdolabini ortalama bir aile igin” diye
= distinmedim." distindUgim igin; ben bunu eger alip da yatay hale
sokacaksam o zaman oradaki ylkseklikle buradaki
genislik ayni sey olacaksa 2 m olmali diye
disindigim igin 2 m yaptim."
MULTISTRUCTURAL MULTISTRUCTURAL
"Surada emin olamadim bir tirli. Yani (Not changed)
buzdolabinin yiksekligi acaba 1 m mi olsun 50 "... yUksekligi 1 m. ... Dislinmedim, yok hayir."
__ | cm miolsun ne kadar olsun bilemedim. Clnki
%D en asagl nereye uzanabilecegimi biliyorum ama
E en yukari nereye uzanabilecegimi disiinemedim.
Y Clinku benim en yukarida uzanabildigim yerin
ftéo sttinden ve derinliginden bir sey alacagim igin o

MULTISTRUCTURAL

MULTISTRUCTURAL
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Table 31 (continued)

... (...diger esyalardan...) herhangi biri gibi 1 m
diye diigiindiim. ... Buradaki diger dolaplar gibi.
... O gekmece gibi."

"Buzdolabinin derinligini degistirdim. ... Clnki seyi

fark ettim. O kadar derine gidemeyecegini fark
ettim, elimin."

ettirmesi gerekebilirdi. Yani kolunun range’inde
onu hareket ettiremeyebilirdi. O ylizden ortada
durup ikisini de bir tarafa dogru agarsa daha az
hareket yapabilir diye diisindim. Bir de o
tuttugu yerleri, kulplari da asagi indirip sonra
cekilen bir sekilde degil de, iste uzaktan soyle
itelemeyle acilabilecek sekilde olur diye
distndim."

"Yanlara dogru agiliyorlar. ... Agilmasi daha kolay
olsun diye. Yani agarken hareket etmek zorunda
olmasin diye. Ciinkd 1,5 m’lik bir kapi yani."

c

"Aslinda 1 m olup olmamasini diisinmedim o "Denedim, evet. Elimi falan uzattim. Bir de sey 2
= | anda. Sadece buraya dyle gizmisim. Seyi yaptim, yerdeki dolaplardan birini agtim —evyenin g
§ distndim. Cok asagida olursa eger, yere yakin altindaki dolaplardan birini agtim. Sonra fark etttim ﬁ
Z | olursa yani oradaki derinliklere uzanamaz. Giinkii | ki o baya derinmis. O kadar derine elim uzanamaz S
gn benim gibi dizlerinin Ustline géliilp elini ileriye diye distindim. O ylzden elimle sdyle yaptim é
= itebilecek bir seyde degil yani. Oyle bir kullanimi yine. Bir gényenin uzunluguna baktim. Dedim “bu o

yapamaz. O yiizden derin olmamali diye iyi bir derinlik, derinligi 30 cm olsun”." EJ

diisindiim. Ama sonra ona gore tasarim =

yapmamisim. Unutmusum 6yle oldugunu."

MULTISTRUCTURAL MULTISTRUCTURAL

"Cok asagida olursa eger, yere yakin olursa yani (Not changed)

oradaki derinliklere uzanamaz. Clinkii benim gibi | "Yine ayni."

dizlerinin Gstiine ¢okip elini ileriye itebilecek bir

seyde degil yani. Oyle bir kullanimi yapamaz. O
= | vuzden derin olmamali diye distindim. Ama
S sonra ona gore tasarim yapmamisim.
go Unutmusum Oyle oldugunu. Ama yine de yerden
£ bir ylkseklik verdim buzdolabina. Direk yerden
g baslamasin dedim. 30 ya da 40 cm yikseklikte
%0 baslasin dedim."
© "Orada da elimi agagl uzattim. Elimi, yani
o | vicudumu bikmeden ne kadar asagiya
;té” indirebildigime baktim. Clnkii iki tarafimda
&= kolluklarim oldugu icin viicudumu da yana

egemeyecegimi diisindiim. O ylizden, elimin en

asagl inebildigi yer de 30-40 cm arasi bir seymis

gibi geldi."

MULTISTRUCTURAL MULTISTRUCTURAL

"Kapinin yuksekligi 2 m. ... Gordugiim kapinin "Sonra yine kapiyi ayni sekilde dustindiim. Bu sefer
= | yuksekligindeydi yani. Suradan da zaten sadece surglistinii degistirdim, soyle." c
%0 anlasiliyor aslinda. Burasi 1,5’sa burasida 2 m." "Ayni, 6ncekiyle tipatip ayni. Hig bir sey -%
< | "Herhangi bir kapi 2 m oldugu igin. Yani herhangi | degistirmedim kapida." I
’g biri, baska biri de gegebilsin diye kapidan." "Sadece siirglisiinlin (tutma yerinin) seklini _53
S degistirdim. O kadar." o

UNISTRUCTURAL UNISTRUCTURAL

"... yani geriye dogru ya da ileriye dogru agilan "Sonra yine kapiyi ayni sekilde dustindiim. Bu sefer

bir kapinin agmasi kapamasi zor olur diye sadece surglistinii degistirdim, soyle."

strgulu bir kapi tercih etmek gerekir diye "Ayni, 6ncekiyle tipatip ayni. Hig bir sey

disundim." degistirmedim kapida."

"Surglili olmasi gerektigine karar verdim." "Sadece siirglisiinlin (tutma yerinin) seklini

"... 90 cm’lik bir kapinin igerisinden tekerlekli degistirdim. O kadar."

sandalyeli birinin daha zor gegecegini

distndim."

"... 6nce genisligine karar verdim. Sonra

genisliginden sonra dedimki girislerde ya da

¢ikislarda kapiyi iterek agmasindansa strgali bir
= | sekilde —yani énce yaklagip stirgtiyli cekip ondan c
5 sonra iceriye girebilmesi daha kolay olur diye S
2 diistindim. Onu da bir kdsesinden diger g
[ " . P . (]
S kosesine kadar gekmesi icin sandalyesini hareket é’
o

MULTISTRUCTURAL

MULTISTRUCTURAL

181




Table 31 (continued)

door handle (height)

"... girislerde ya da gikiglarda kapiyi iterek
acmasindansa sirgulu bir sekilde —yani 6nce
yaklasip slirgliyu ¢ekip ondan sonra igeriye
girebilmesi daha kolay olur diye diglindim. Onu
da bir kdsesinden diger kdsesine kadar gekmesi
icin sandalyesini hareket ettirmesi gerekebilrdi.
Yani kolunun range’inde onu hareket
ettiremeyebilirdi. O ylizden ortada durup ikisini
de bir tarafa dogru agarsa daha az hareket
yapabilir diye duglindiim. Bir de o tuttugu
yerleri, kulplari da agagi indirip sonra gekilen bir
sekilde degil de, iste uzaktan goyle itelemeyle
acilabilecek sekilde olur diye distindim."
"...tuttugumuz yerler, strgileri yani. Onlar
yerden 0,7."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL

Interaction

"...tekerlekli sandalyeli biri... duvar tarafi... her
seyini duvara yerlestirmis ve duvarla temasi

"Yani aralarinda 2 m olmasi gerekiyor diye
distindim, en az."

herhangi bir yukseklik."

olabilecek sekilde aralara girebilmesi gerekir diye | "O araya girip rahatga donebilsin diye." s
¢ distindim. Yani ¢linkii 6niinden gelip bu sekilde "Bir de yani mesela arkaya doniip dolaptan bir sey §°
k] iletisim kurmaktansa... ... Yanindan da alip ocaga tekrar donebildiginde yeterli mesafesi 50
3 gelebilmesi gerektigini diisindiim. O yuzden olsun diye dénebilmek igin, o manevra igin." H _g
5 hepsinin arasinda bir bosluk olmali diye "... burada zaten 2 m'yi belirlemistim o manevra Rl
'g dugindim." icin 2 m olmasi gerekiyor minimum diye 3 qz_)
2 "Buraya da 1 m’lik bir sey koyarim. Bu araya da diisinmstum. Sonra ayni seyi buraya yansittim." § é
§ girebilmesi gerekir tekerlekli sandalyeli birinin "(VR'da) Nasil hareket edebilecegini gordiim, S
2 diye distindim. O ylzden burada 1 m’lik bir tekerlekli sandalyeli birinin." u%' }::
3 bosluk kalmali diye diistindim. Ve ayni zamanda I g
g bu dolabin hem bu yaninin, bu yaninin da é -§
S kullanilmasi gerektigini disindim. Yani hem o
£ pencere kenarinin hem de odanin igine bakan §
kenarinin... Boyle. O yizden burada bosluk kalsin §
diye (...dolabu...) sonuna kadar getirmedim yani."
UNISTRUCTURAL MULTISTRUCTURAL
"20 metrekare oldugu igin 4x5’lik bir dikdortgen (Not changed)
olsun, boylece hemen yapabileyim,
5 2 | baslayabileyim diye."
2 “E-’ "20, 4 ve 5’e ¢ok kolay bolindgi igin. Yani dyle
s g olmasinin, mesela kare olmamasinin sebebi
5 2| benim genel olarak bundan 6nce
< “E" deneyimledigim mutfaklarin dikdortgen
olmasiydi. Bagka da bir sebebi yok heralde."
UNISTRUCTURAL UNISTRUCTURAL
"2,5 diye diisindim. Clinkd benim evim 2,5. "Aynl. Yani hi¢ disinmedim aslinda. Benim evimin
. ...yazmadim. Yani suraya yazsam mi diye yiksekligi ile ayni diye distindiim. Evimin
Eﬂ distindim ama 6nemli degil..." yuksekligi de galiba 2,8 mi 2,6 mi; dyle bir sey. Tam _5
g "Apartmanlarda genel olarak bir tavanin 2,5 degil de yani 2,8 gibi bir sey." ‘§
w | Yuksekligi 2,6. Onu da evimi boyarken "Ha iste yani 2,6-2,... hi¢ hatirlamiyorum." b}
% 6lgmustim. 2,5 da iste yuvarlama yani, genel "Evet yani Yuzinclyil ¢ok kathlardaki herhangi bir é
o

ev nasllsa oyle."

UNISTRUCTURAL

UNISTRUCTURAL
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Table 32: Analysis of coded verbal reports of Participant-10

P-10 SESSION - 1 SESSION - 3
e S5
K=} =
2 & Coding and SOLO Evaluation Coding and SOLO Evaluation § 2
8" 23
- wheelchair size and body size (In addition to the previous session:)
- activity/movement (a) involved in a use case (Decision is compared with the virtual o
- activity/movement (b) involved in a use case example.) g
g - limited/aligned with relevant volume (Information about wheelchair size is §
% --- considering separate activities or movements corrected.) g _5
£ | oruse cases which are related or involved in a ) §
§' more complex use case scenario, and which 5 §
5 directly and simultaneously modify the same g 3
8 | measurement >
--- simultaneously considering separate 3
measurement requirements =
RELATIONAL RELATIONAL
- segmenting a volume (correlating - limited/aligned with circulation area s
scale/measurement with another volume) - wheelchair size and body size S w .E
= - activity/movement involved in a use case § % E
S --- considering the object as a part of a £ g
2 modular design in which separate activities or = = -O°
§' movements or use cases are related or SRS
< involved in a more complex use case scenario. § g -rc:
8 --- simultaneously considering separate use § 2 E
§28<
=3

cases and their measurement requirements

UNISTRUCTURAL

RELATIONAL

countertop
(height)

- wheelchair size and body size
- activity/movement involved in a use case

(In addition to the previous session:)
(Decision is compared with the virtual
example.)

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement,

Interaction,

Observation

drawer (horizontal depth)

(An additional function is proposed as a solution
for the measurement problem based on the
concerns below.)

- wheelchair size and body size

- activity/movement involved in a use case

- limited/aligned with circulation area

- wheelchair size and body size

- activity/movement involved in a use case

--- considering the object as a part of a
modular design separate activities or
movements or use cases which are related or
involved in a more complex use case scenario.
--- simultaneously considering separate use
cases and their measurement requirements

MULTISTRUCTURAL

RELATIONAL

Measurement, Interaction,

Experience of navigating on

wheelchair, Observation

(No representation) (No measurement)

- wheelchair size and body size

2~
~q°—_,° g (Mentioned during the interview. Not enough - activity/movement involved in a use case _§
< 9| information) o
g ¥ @
3 E 3
c 2 o
T NA MULTISTRUCTURAL
T (No representation) (No measurement) - intrinsic function of the object c
";:J | (Mentioned during the interview. Not enough 2
2 £ | information) 2
2 b3
: £
S NA UNISTRUCTURAL
= | (Not proposed) - idea of a standard measurement 5
fg - intrinsic function of the object B
>
< 2
@ NA MULTISTRUCTURAL (@)
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Table 32 (continued)

(Not proposed)

- wheelchair size and body size

= - activity/movement (a) involved in a use case =
S - activity/movement (b) involved in a use case 2
go --- considering separate activities or S
£ movements or use cases which are related or ﬁ
.g involved in a more complex use case scenario, Q
%o and which directly and simultaneously modify 5
'g the same measurement ‘g
™~ --- simultaneously considering separate §
& measurement requirements =
NA RELATIONAL
o= correlating scale/measurement with another (Not proposed)
S & | volume
S [}
z UNISTRUCTURAL NA
w T correlating scale/measurement with another (Not proposed)
o G | volume
23
=~ UNISTRUCTURAL NA
__| - wheelchair size and body size (Not proposed)
% %D - activity/movement involved in a use case
I E - recalling an example from daily life
- MULTISTRUCTURAL NA
| -intrinsic function of the object - intrinsic function of the object g c
< .. . . . . . c o
= - activity/movement involved in a use case - wheelchair size and body size g _=
2 - activity/movement involved in a use case 2oz
3 323
S 2 ® O
£ 5 (=R
3 Er @
2 g5
2 550
= @ 9]
© S <
< MULTISTRUCTURAL MULTISTRUCTURAL = 3
g - wheelchair size and body size (Misleading and/or lacking information) c
T | - activity/movement involved in a use case )
5%
32 g
g MULTISTRUCTURAL NA °
'§ - intrinsic function of the object - intrinsic function of the object
% 3 | - wheelchair size and body size - wheelchair size and body size g
E @ | - activity/movement involved in a use case - activity/movement involved in a use case UEJ 2
2 E g ©
3 2
S © _8
c o 20
o W =
g MULTISTRUCTURAL MULTISTRUCTURAL
g = - wheelchair size and body size - wheelchair size and body size g
T .qu_JD - activity/movement involved in a use case - activity/movement involved in a use case GEJ 2
EES o g
o =
g : 2
e 2 MULTISTRUCTURAL MULTISTRUCTURAL = ©
- limited/aligned with irrelevant volume (Not changed. In addition to the previous
_§ __| -subjective feeling of spaciousness session:) §
£ é - recalling an example from daily life (Decision is compared with the virtual E
5 ] example.) g
Tg = - subjective feeling of spaciousness 3
MULTISTRUCTURAL MULTISTRUCTURAL
%D - wheelchair size and body size (In addition to the previous session:)
E = | - activity/movement involved in a use case (Decision is compared with the virtual c
‘3’ S| - limited/aligned with irrelevant volume example.) 2
o ©
O = >
< W 2
S§ %
g = °
= MULTISTRUCTURAL MULTISTRUCTURAL
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Table 32 (continued)

UNISTRUCTURAL

UNISTRUCTURAL

g - limited/aligned with irrelevant volume (Not changed) s
B PRESTRUCTURAL PRESTRUCTURAL o
o = | -ideaof astandard measurement - idea of a standard measurement
_-5" %5 | - intrinsic function of the object - intrinsic function of the object
=2 MULTISTRUCTURAL MULTISTRUCTURAL
0 E| - wheelchair size and body size (Not changed)
_-‘é" %D - activity/movement involved in a use case
=L MULTISTRUCTURAL MULTISTRUCTURAL
- correlating scale/measurement with other - correlating scale/measurement with other
__ | volumes from inside the design volumes from inside the design
g (She reports that she thought the ones below - wheelchair size and body size g _5
i but she forgot to integrate these concerns into - activity/movement involved in a use case 5 §
g | the decision.) Z 9
T | -wheelchair size and body size 8
= - activity/movement involved in a use case
MULTISTRUCTURAL MULTISTRUCTURAL
+ — | - wheelchair size and body size (Not changed)
,ﬁo 2] - activity/movement involved in a use case
23
; o0
2§
== MULTISTRUCTURAL MULTISTRUCTURAL
- idea of a standard measurement (Not changed)

door (width)| door (height)

UNISTRUCTURAL

UNISTRUCTURAL

C
o
=}
©
c
[}
3
o
- idea of a standard measurement (Not changed) _5
- wheelchair size §
9
MULTISTRUCTURAL MULTISTRUCTURAL '8
o - wheelchair size and body size (Not changed) c
2= - activity/movement involved in a use case -8
© = Q
i= .%" ©
S < 3
o c
o MULTISTRUCTURAL MULTISTRUCTURAL =
© - wheelchair size - wheelchair size and body size %5
5 - activity/movement involved in a use case Q %
g c <
= @ O
=] e}
2 3es
o 2 S 26
(9]
z 8 5 55
83 c O o
7] L @ &8
= £ <8
3 9%
5 32
= g8
UNISTRUCTURAL MULTISTRUCTURAL =
. & | -recalling an example from daily life (Not changed) c
85 g
e 9 S
t o
~ £ UNISTRUCTURAL UNISTRUCTURAL ©
w = - idea of a standard measurement - idea of a standard measurement
S®
52
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Table 33: Analysis of verbal reports of Participant-11

P-11 SESSION -1 SESSION - 3
e S5
2 v s s
-2 S Quotes and SOLO Evaluation Quotes and SOLO Evaluation L 3
7} S =
[a] g. 5
"Genislikleri bir insanin -hemen hemen- "Yiikseklikleri de biraz fazla algak aldigimi c
genisligini distinerek hesapladim. Clinki diisindim. Clinku simiilasyonda 90 cm’di tezgah %
tekerlekli sandalyedeki insan da normal insan yuksekligi. Onu 70’e dugtrdim." GZJ
__ | boyutlarinda, sadece daha algakta. Bu yiizden "Birincisinde 50 cm’di. Fazla algak diye diisindim. 2
%D yukseklikleri olabildigince algaltmaya ¢alistim. Glinkd simUlasyonda 90 cm’di o yiikseklik. 90 cm 3
'g Clinku tezgah sadece goz seviyesinde degil, g6z ¢ok geldi. Clinkii tezgahi kullanamiyordum, 9
o | seviyesinin altinda olmali ki daha rahat yetisemiyordum herhangi bir yere. 70 cm asagi- 8
2 kullanabilsin, ellerini vs kullanabilsin." yukari, sag-sol daha rahat kolumu oynatabilmemi E
g "Yine basta dedigim gibi; tekerlekli sandalyedeki saglar diye diisindiim, similasyondan sonra." f
3 bir insanin elini uzatip da orada bir kag islem =
° yapabilecegi bir ylkseklik gibi geldi, oturdugum g
yerden 50 cm. Yani elini uzatacak ve tezgahta §
bazi calismalar yapabilecek." &
MULTISTRUCTURAL MULTISTRUCTURAL =
(Represented without measurement) "Onu similasyondan aldim." 5
EQ_ "Hakkinda digsinmemigim." "Direk aldim." o5 g
) "Yani 60 cm yeterli gelmisti ¢linku orada. Yani 5 é
= rahatsiz etmemisti o derinlik." £ 3
2 "Simulasyonda deneyimlemistim. O ytizden 6lglyu § =
£ sormustum." 5 -%
3 e
® ]
PRESTRUCTURAL MULTISTRUCTURAL £
__| "Yine bir insanin oturdugu yerden rahat islem (Represented without measurement)
§° % yapabilecegi genislik. Yani ylkseklikler Gzerinde (Not changed)
£ 2 | daha fazla digindim."
- MULTISTRUCTURAL MULTISTRUCTURAL

freezer as lower part of fridge (height)

"Yani yukseklikler tizerinde daha fazla
dugtiindim. Yani iki parga. Alttaki parga iste
buzluk. Ustteki normal buzdolabi. 40 cm’e 160
cm diye diisiindiim ve... 40 cm olmasinin sebebi
daha asagida olsun ki yukarida daha fazla raf
kullanabilsin. Cuinki ne kadar ¢ok raf kullanirsa,
o kadar fazla malzemeyle alisveris yapabilir.
Yiikseklere ulasamayacagi igin. Tezgahin daha
altinda."

"Clnku 6nemli olan zaten buradaki (st
bolmedeki) yaklasik 30 cm’lik ya da 40 cm‘lik bir
raf —kag tane raf olacaksa orada-. Clinki daha
yikseklere erisemeyecek tekerlekli sandalyedeki
kisi. ... O ytizden buzlugu asagiya almak istedim."

(Given measurement: 60 cm)

"Tezgahtan 10 cm asagl. Yine yukari kismi daha
rahat kullanabilmesi igin."

"Buzdolanin alt kisminda daha fazla alan yarattim
burada. Onun diginda 6ncekiyle ayni. Yani list
kisma daha fazla olanak tanimak igin alt kisimdan
kistim ve biraz daha algakta olmasini istedim."
"Yani sandalyenin ytiksekligini 55 diye
konusmustuk. 55 cm, yine insanin da 6lgusuini
koydugumuz zaman st raflara rahatlikla
erisebiliyor. Buzlugun da alt kismina yine rahatlikla
erisebiliyor. Oncekinde 50 cm vermistim... Yok 40
cm vermisim. 40 cm ¢ok daha algak olacakti. Yani
55 cm arti insanin kol mesafesi konuldugunda
yaklasik bir 60 cm vesaire olacak. 60 cm’den 40
cm’lik bir seviyeye inmek kisiyi zorluyordu. Bunu
simulasyonda deneyimlemistim. Alt raflari agarken
zorlanmistim, alt gekmeceleri agarken. O yiizden
hem asaginin yiksek olmasi, hem de yukarilarda
daha fazla erisilebilir rafin olmasi kullanici igin iyi."

UNISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction, Observation

higher part of fridge

(height)

"Yani tavana yakin olmasi gerektigi igin aslinda
160 dedim oraya. Yani tavanin uzakligi 2,10’du;
10 cm bir pay birakip geri kalan 160’1 yazdim."
"Clnku 6nemli olan zaten buradaki yaklasik 30
cm’lik ya da 40 cm’lik bir raf —kag tane raf
olacaksa orada-. Clinkli daha yiikseklere
erisemeyecek tekerlekli sandalyedeki kisi."

(Not changed)

"Yani sandalyenin yiksekligini 55 diye
konusmustuk. 55 cm, yine insanin da 6lgustini
koydugumuz zaman st raflara rahatlikla
erisebiliyor." (En st raflari kastetmiyor. Ust
bolmenin alt seviyelerindeki raflari kastediyor. Bu
uzunlugu belirleyen yeni bir kriter degil.)

PRESTRUCTURAL

PRESTRUCTURAL
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Table 33 (continued)

(Given measurements: 35 cm, 50 cm)

"Cizimi zaten bir sandalyenin lzerinde oturarak
yaptim. Yani kaba taslak géziimde 6lgtim. Bir 35
cm gibi geldi sandalyenin yiiksekligi."

(Not proposed)

(Not enough information)

%, "Yine basta dedigim gibi. Hani hem saglikh bir
E insan hem engelli bir insan kullanabilsin diye iki
Z farklh katmanda yaptim masayi. Yine ayni sekilde
E alcak ve yiiksek sandalyelerin olmasi gerektigini
ug d.U§(]ndUm."
+ "lkinci katmani (masanin ytiksek katmani) 10 cm
b yukseltmistim. 5 cm et kalinhigi desek; 15 cm.
Yani iki kullanici igin de benzer deneyimler
olacak."
MULTISTRUCTURAL NA
. "... bir insanin otururken erisebilecegi uzaklik "Kapi kolunu yine 10 cm yukariya aldim." s
% olarak." "Yani kapi kolu yine biraz daha asagida ve =
'g "Cizimi zaten bir sandalyenin lzerinde oturarak rahatlikla erisilebilir, tekerlekli sandalyedeki g
> | vaptim. Yani kaba taslak géziimde 6lcttim. Bir 35 | kullanici iin." é
? cm gibi geldi sandalyenin yuksekligi. O ylizden 50 | "Kendimi 55 cm’lik bir yikseklige koydum. Kolumu o
= cm uygun bir yikseklik gibi geldi." da kaldirdigim zaman, en uygun yerin 60 cm £
§ oldugunu diisindiim. Biraz asagida, kolayca." g
© MULTISTRUCTURAL MULTISTRUCTURAL E
(Given measurement: 80 cm) (Given measurement: 90 cm)
"80 cm demisim ama biraz dar olmusg sanirim. "Kapilari biraz daha genis yaptim."
Dar mi olmus bilemedim." "Daha genis olmasi daha rahat edecegini
"Bir insanin sabit genisligi olarak diisindim. 80 distindlrdi bana. Clnkii 80 cm biraz dar olabilirdi.
= | ¢em yeterli geldi yani gegmek igin, tekerlekli Cok tekerlekli sandalye 6lgllerini bilmedigim igin -
= sandalyenin gegmesi igin." ilk basta kafama 80 cm gelmisti. 90 cm’in daha ]
E yeterli oldugunu diistindiim, daha rahat hareket S
’g etmesi igin." ﬁ
° "0 an 100 ile 90 arasinda kaldim. 100 cm ¢ok genis o
olacak gibi geldi. Yani 1 m tam olarak ne kadar
oluyor bilmiyorum da. Yani 90 cm daha ikisinin
ortasi gibiydi; darla genis arasi."
UNISTRUCTURAL UNISTRUCTURAL
— | "...tavanla ayni olmasi gerektigini distindim. (Not changed) -
® | Oyle olmasiniistedim.” "... tavanla bitisik." 2
g "Once tavan. Yani odanin yiiksekligi. Kapiyi en S
5 | son koydum." _53
S PRESTRUCTURAL PRESTRUCTURAL o
(Represented without measurement) "55 cm tekerlekli sandalyenin ylksekligi. Yine
"... iki katmanda dustindiim. Clnkii sadece bacagi da koydugumuz zaman —bacak bir 25 cm-
tekerlekli sandalyede degil normal ayakli insan sigabilir... ("25 cm" s6zli Gnermesini diizeltiyor) 20
da -saglikl bir insan da- kullanacak bu masayi cm yeterli bir agiklik gibi geldi."
= diye kapanabilir bir masa tasarlamayi "Sandalye yiksekligi arti bacagin kalinhgi masanin
® disundim." altina girebilir ve rahat eder diye diistindim."
é "Yine basta dedigim gibi. Hani hem saglikh bir "Kullanicinin elerini rahat kullanabilmesi. Bu da
% insan hem engelli bir insan kullanabilsin diye 2 yine bacagini koyduktan sonra bir 30 cm’lik bir
o farkh katmanda yaptim masayi." yukseklik anlamina geliyor kendi kafamda. O 30 cm

de herhangi birsey; yemek yiyebilmesi igin ya da
bir bilgisayar vs kullanabilmesi igin yeterli bir
yukseklik."

NA

RELATIONAL
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Table 33 (continued)

ceiling (height)

"2,10 tekerlekli sandalyede bir insan igin yeterli
bir yiikseklik diye diislindiim. Yani daha ferah
edebilmesi igin. Clnkl benim diislinceme gore;
sandalye 35 cm yerden yuksek olsa -ki daha
yuksekmis- Gzerine insan boyutunu da
koydugum zaman yaklasik 1 m ya da 1,10 gibi bir
sey oluyor. Uzerinde 1 m’lik bir agiklik fena degil
gibi geldi. Dolayisiyla 2,10. Tabi saglikli bir insan
icin daha basik."

"... zaten kisith hareket imkani olan bir insan
olabildigince rahat hareket etmeli. Bu ylizden
ondan yaklasik 1 m fazladan bir yiikseklik
verdim. ... Basta tekerlekli sandalyeden tavan
arahigi gibi."

(Not changed)
"Yikseklik de ayni olmali. Onlar giinkii Gzerine
distindtgium seyler degildi."

MULTISTRUCTURAL

MULTISTRUCTURAL

Observation

kitchen floor measurements

"Once igine koyacaklarimi diisindiim."
"...yerlesimi yaptiktan sonra. Clinkii 20 m2; 6x3
de olabilir, 6x3,5 da olabilirdi, 4x5 de olabilirdi,
10x2 de olabilirdi. Ama 10x2 ¢ok line ve dar bir
sey olurdu. O ylizden 4x5 basta kafamda vardi
ama yerlestirdikten sonra dustinmek daha
mantikl geldi."

"Genigliklerini kafamda 6lgtiim. Yani koydugum
aksesuarlarin, tezgahin vesaire 6lgulerini
kafamda bir tarttim. 4x5 gibi bir sey olustu. Yani
20 m2 olmasi gerektigi icin."

"Clnki tezgah 5 m olan tarafa dogru genigliyor.
4 m olsa gok sikigik olurdu orasi."

(Not changed)
"Boyutlari ayni. ... Onlar ¢linkl Gizerine
distindugium seyler degildi."

MULTISTRUCTURAL

MULTISTRUCTURAL

distance between table and
wall

"100 cm de buraya bir sandalyenin girebilmesi
ve yine sandalyenin de rahat kullanilabilmesi
igin."

"Oncesindeki gibi tezgaha 160 cm uzaklikta, duvara
100 cm uzaklikta. ... Ayni sekilde devam ettim.
Glinkii 160 ve 100 cm kullaniciya herhangi bir
problem yaratmiyordu. Yani daralmasi ya da
genislemesi gerekmiyordu."

MULTISTRUCTURAL

MULTISTRUCTURAL

Experience of navigating on
wheelchair, Observation

distance between counter and table

"Kapidan girer girmez, mutfagin icinde
kullanabilecegi bir koridor olsun istedim. O
yuzden burayi bos biraktim. Bu koridor mutfagin
tezgah alani, tezgah, buzdolabi vesaire o alaniyla
yemek masasi alanini ikiye ayiriyor. Bu tezgahin
tek serit halinde kullaniimasini istedim. Ctink
bunun daha kolay olacagini diistindiim. ...Hemen
koridorun karsisinda da balkon kapisi olacak."
"Balkon kapisi ve odanin kapisi arasinda bir
koridor yaratmak istedim; yani rahat hareket
edebilsin diye. Ve 160 cm olmasinin, duvardan
uzakliktan daha genis bir genislik olmasinin
sebebi tezgahta daha rahat hareket edebilmesi.
Yani ileri geri, sag sol daha fazla devinim
gosterecegi bir alan. O yuzden daha genis oldu
orasl."

"Bir sandalyenin yaklasik 40-50 cm oldugunu
dugunursek... 50 cm fazla hatta, di mi?
Bilmiyorum. Yani 40 cm vesaire oldugunu
dustnirsek, 160 cm suraya bir sandalye
geldiginde yine gegebilecegi, ve rahat ileri geri
yapabilecegi bir aralik gibi geldi."

"... hareket edecegi yollarda da olabildigince
rahat manevra yapmasini istedim. Aslinda
birazcik biylk sayilar olabilir bunlar."

"Oncesindeki gibi tezgaha 160 cm uzaklikta, duvara
100 cm uzaklikta. ... Ayni sekilde devam ettim.
Glinkii 160 ve 100 cm kullaniciya herhangi bir
problem yaratmiyordu. Yani daralmasi ya da
genislemesi gerekmiyordu."

MULTISTRUCTURAL

MULTISTRUCTURAL

Experience of navigating on wheelchair, Observation
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Table 34: Analysis of coded verbal reports of Participant-11

v
(=Y
[

SESSION - 1

SESSION -3

Decision
Type

Coding and SOLO Evaluation

Coding and SOLO Evaluation

Application
Utilisation

- wheelchair size and body size

(In addition to the previous session:)

c
o
x - activity/movement involved in a use case (Decision is compared with the virtual example.) B
[T} = >
‘@ S o
< £ 2
5 g0
-+~ > ~
5 S8
8 g
MULTISTRUCTURAL MULTISTRUCTURAL c
- ignoring/neglecting - wheelchair size and body size =
:'_5‘ - activity/movement involved in a use case =
= &>
[} S o
= £ g
E 2 s
g §
S =8
(s} =
o 3
PRESTRUCTURAL MULTISTRUCTURAL <
o= wheelchair size and body size (Not changed)
2 5 - activity/movement involved in a use case
=2 MULTISTRUCTURAL MULTISTRUCTURAL

freezer as lower part of
fridge (height)

- limited/aligned with relevant volume

- limited/aligned with relevant volume
- wheelchair size and body size
- activity/movement involved in a use case

UNISTRUCTURAL

MULTISTRUCTURAL

Measurement,
Interaction, Observation

higher part of
fridge (height)

- limited/aligned with irrelevant volume

(Not changed)

PRESTRUCTURAL

PRESTRUCTURAL

seat of chairs
(height)

- recalling an example from daily life
- limited/aligned with relevant volume

(Not proposed)

MULTISTRUCTURAL

NA

door handle
(height)

- wheelchair size and body size
- activity/movement involved in a use case

- wheelchair size and body size
- activity/movement involved in a use case

MULTISTRUCTURAL

MULTISTRUCTURAL

Interaction,
Observation

- wheelchair size

- wheelchair size

£ S
S b=
2z e
[ Q
S 3
© UNISTRUCTURAL UNISTRUCTURAL o
z |- limited/aligned with irrelevant volume (Not changed) s
.0 2
2
= g
S o)
° PRESTRUCTURAL PRESTRUCTURAL o
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Table 34 (continued)

(Not enough information) - wheelchair size and body size
- activity/movement (a) involved in a use case
- activity/movement (b) involved in a use case
= --- considering separate activities or movements or
2 use cases which are related or involved in a more
% complex use case scenario, and which directly and
el simultaneously modify the same measurement
e --- simultaneously considering separate
measurement requirements
NA RELATIONAL
- wheelchair size and body size (Not changed) 5
5 %D - subjective feeling of spaciousness g
B2 g
MULTISTRUCTURAL MULTISTRUCTURAL '8
w | - size of other volumes (Not changed)
[ . . .
S S - spatial organization
= E
c g
[
2
=3
MULTISTRUCTURAL MULTISTRUCTURAL
° - wheelchair size (Not changed) s
© - activity/movement involved in a use case o ,S
s % 8
8 0 g
= > v
b = z _8
2z G 2
E 8=
8 3
C - Q
© L c
o g 3
© MULTISTRUCTURAL MULTISTRUCTURAL (]
5 - wheelchair size and body size (Not changed) S <
€ - activity/movement involved in a use case Eopc
=3 ‘> @©
S T2
52 s 3
Y 5 o QO
()
E = ©
g =
S § g8
s] S =2
£ 23
: g4
© MULTISTRUCTURAL MULTISTRUCTURAL X3 3
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Table 35: Analysis of verbal reports of Participant-12

v
=
N

SESSION - 1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application
Utilisation

(Given measurement: 80 cm)

"Once yiiksekligini belirledim; 80 cm yiiksekligini.
... Onu kendi oturdugum esnada yaklasik bir
hesaplamaya ¢alistim engellinin tekerlegi ne
kadardir diye. Onu 50 cm olarak diistindiim. Oyle

(Given measurement: 70 cm)

"Oncelikle tezgah yiiksekligini degistirdim. Onu 70
cm’ye indirdim. Clinki cihazi kullanirken 90°in gok
yuksek oldugunu fark ettim. Derine ulagmakta
zorlaniyordum ve kolumu kaldirmam gerekiyordu

"Tezgahin toplam derinliginin 60 cm olmasini
cihazdaki deneyden sonra —orada da 60'ti
saniyorum- o 60 benim, yiksekligi de indirince, el
hizama geliyordu yaklasik olarak. O yuizden en
derinine dahi ulasabilmek i¢in 60 cm olarak
diisindm, ikisi (sabit ve hareketli kisimlar) varken
dahi."

e
e
©
E
b
— e}
%D olunca, kolunun da igeri girebilmesi i¢in rahatga surekli. Onun igin 70 cm’ye indirdim." ©
E —kollugu da var sonugta- onu da 20 cm olarak "Cihazdaki 90 cm’lik yukseklik fazlaydi. Benim E
S | distintince 70 cm’ye ¢ikti seyin yiiksekligi — derinine ulasmami engelliyordu. Bunun ikisi birden §
2 tekerlekli sandalyenin. Yiksekligini boylelikle 80 (tezgahin hareketli ve hareketsiz olan kisimlari) 9
g cm belirledim." oldugu zaman bile benim derinine bir sekilde %
3 ulagabilmem lazimdi. ... Yani hem tekerlek... =
° toplam 60 cm’lik (yatay derinlik) tezgahta bile g
benim ulasabilmem gerekiyordu. O ylizden 70’e é
indirerek yuksekligi, oraya da ulagmayi 5
kolaylastirdim." =
UNISTRUCTURAL MULTISTRUCTURAL
(Given measurement: 80 cm) (Given measurement: 60 cm)
"(yiikseklikten sonra) icine girecegi kismi "Tezgah genisligini (derinligini) 30 cm’ye gektim
belirledim. Oradan derinlik de olsun. Cuinkd farkl | ama yine katlanabilir ve stirgiili bir sistem
aktiviteler yapabilsin diye orada, yemek yerken." | dlsindim bu sefer alternatif olarak. Tezgah daha
"Onu kendi oturdugum masay distinerek uzun ve kesintisiz oldugu icin onu itebiliyorum
yaptim. Yaklasik 80 cm oldugunu diistindiim. Ustteki tezgah devamini." E
Mutfak faaliyeti icin yeterli olacagini digsiindiim. "Once az 6nceki gibi katlanmayan, yani siirgiilii g
Yani uygun olarak." olmayan kismi diisindiim. O 30 cm. Aynisindan bir a
3 "Yani mutfak faaliyetleri icin, yemek yaparken tane daha 30 cm olmasi gerektigini disundim." 'o°
o bir sey dograrken onlari kenara itmek "Ulasim kolay olsun diye. Yani sey, iki tezgah ve =
e ; - ; SO o (<]
T | gerektiginde yetecegini digiindim 80 cm’in." dolap varken dahi ulagabilmek igin, soyle elimi yan B
§' "Onceki deneyimlerime dayali ve elimle attigimda. O da 60 cm oluyordu yaklasik, cok g
@ | uzanmayi da denedim." komforu da bozmadan." =
S "(...30 cm'lik sabit kisma...) 60 cm’den sonra =
8 verdim." g
g
po}
©
[T}
>

MULTISTRUCTURAL

MULTISTRUCTURAL

extended part of countertop (depth)

(Given measurement: 50 cm)

"Ona su 50 cm’lik teker gapi, bunun igine girmesi
icin iyice yaklastigi zaman 30 cm kaliyordu oraya
(tezgah alti dolaba)."

"...su kisim katlanabilir olsun ki daha sonra o
derinligi; daha yaklasmasi gerekince orayi da
kullanabilsin diye diisiindiim. ... Tamaminda
oyle. Yani lavabo haric o sekilde, o ocak harig."
"...dolaba kadar olan kisim katlanabilir. Direk
dolabin igine de boylelikle ulasim saglayabiliyor.
Mentese ile yukari dogru kaldirabiliyoruz onu
(tezgah uzantisini). ... Menteseyi, yani su 30
cm’in su hizasinda diistindiim. ... Yani 30 cm,
seyin uzunlugu 50 cm; sdyle ¢apraz bir sekilde
katlanip duvara degsin diye."

"Engelli kisi sandalyesiyle birlikte o seyin igine
girebiliyor. Yani bu 30 cm’ye ayaklari yaklasiyor,
yani oraya degiyor. O Uste boylelikle daha kolay
ulasiyor. Clinkii bu fazlalik olan kisim, derinligi

"Sirgili o kisim. Sey yapicam onu. Katlanabilir...
katlanabilirlik bu sefer kullanilmadi. Onu
(katlanabilirligi belirten gizgileri) koymusum ama
degismek zorunda kald:."

"...yani tekerlekli o da stirgulu bir sekilde —strgulu
daha dogrusu- hareket ediyor."

"Tek tezgahi devam ediyor. Su noktali kisimla
hareket eksenini gésterdim. ... iki tane var."

"Once az 6nceki gibi katlanmayan, yani siirgilii
olmayan kismi diigiindiim. O 30 cm. Aynisindan bir
tane daha 30 cm olmasi gerektigini disundim."
"Tezgahin toplam derinliginin 60 cm olmasini
cihazdaki deneyden sonra —orada da 60’ti
saniyorum- o 60 benim, yiiksekligi de indirince, el
hizama geliyordu yaklasik olarak. O ylizden en
derinine dahi ulagabilmek i¢in 60 cm olarak
dugundiim, ikisi (sabit ve hareketli kisimlar) varken
dahi."

"Tam yarim olarak diisindiim onu (sabit ve

Measurement, Interaction, Observation
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Table 35 (continued)

extended part of countertop (depth)
(cont’d)

saglayan kisim, yukariya ulasmak istediginde onu
engelleyecek diye diisindiim. Onu katlarsa
yukariya da ulasabilir."

"... tam bardagin hizasina denk geliyor (yukari
kaldirildigi zaman). Onu hesaba katmamisim.
Yani su donme ekseninde biraz daha yuksek
olmasini gerektirebilir. Ama zaten onu masanin
istiinde diistindGglim igin, masada katlanma
tzerine dusinmedim. ... Orada katlanma devam
etmiyor diye disiindim heralde. O sekilde
hesaplamisim onu. (Katilimci ¢izimlerde aksini
gdstermis. Ayrica 6nceki beyaniyla gelisen bir
cevap vermis.)"

hareketli kisimlar). Yani (...60 cm'lik tezgah...) ikiye
boélunsin, boylelikle bu tekerlekli kisim (dolap)
¢ikinca ben yine igine bir miktar girebileyim.
Ayaklarim oraya girsin, yani normal masada oturur
gibi. Masanin biraz derinine girince bacaklarimiz,
daha rahat ediyoruz, daha uzaga, derine
ulasabiliyoruz. Yani 6nceki design’daki bu faktor
etkiliydi onda."

"Yeni bir faktor yok agikgasi. 80 cm’lik bir tezgah
derinligi 60’a inince; ben de onun derinine
ulagmam igin yeterli olacagini diigindiim. Yani 30
cm girebilirsem, 30 cm fazlalik beni rahatsiz etmez
diye dustindim."

UNISTRUCTURAL

MULTISTRUCTURAL

base cabinet (depth)

(Given measurement: 30 cm)

"Ona su 50 cm’lik teker gapi, bunun (tezgahin)
icine girmesi icin iyice yaklastigi zaman 30 cm
kaliyordu oraya. O sekilde diisiindiim. icine
malzemeleri de koymak igin yeterli olur diye
distindim. Sonugta dibine de gok
ulasamayabilirdi; su kosedeki, en alttaki kisma. O
yuzden 30 cm olur dedim. Yani su ¢apraz uzanig
hizasini hesaplamaya calistim. Tezgah katlaninca;
30, 50 cm yukseklik, ayaklarini kullanamadigi igin
ancak uzanir diye diisindiim. O yiizden 30 cm
olduoda."

"Kapakli. Veya stirgtlt de olabilir. Yani cok
vaktim kalmadi ona."

(Given measurement: 30 cm)

"Altta da dolaplarin da yetersiz oldugunu
disindim 6nceki design’da. O yuzden dolap
sayisini artirdim. Ama dolaplarin da derinine
ulagamadigim igin onlari da iki parga halinde
distindiim. 30 cm derinligindeki iki dolabin biri
surgiilti; yanlara dogru kayabiliyor. Onu kullanici o
anki ihtiyacina gore degistirebilir."

"Onlar (sabit tezgahin alti) dolap."

"Alttaki tekerlekli dolap 30 cm derinliginde ve 65
cm yuksekliginde."

"Ben kendi mutfagimi diisiindiim agikgasi. Benim
mutfagimda 60 cm civarinda onun kalinhg:."

"Fiili olarak ben kafamda ikiye ayiriyorum zaten.
Hani bu tencere burada, arkasinda bir tencere
daha. Boylelikle o fiili olarak ayrilmis oluyor zaten,
iki ayri kisim oluyor. Ben onlari mekansal olarak da
ayirmis oldum burada. Bu bir tencere kalinhgi
diyebiliriz. ... Onu referans aldim."

"Aslinda 6nceki gizimde tezgah altindaki dolabin en
kosesinde kalan kisimlari gok diiginmemistim.
Hani Ustli 30 cm olunca, katlanilmayan kisim, alt da
hani onun altinda direk hizasinda gelmisti. Ama
cihazla birlikte dolabin en alt késesini denemek
istedim. ilk olarak hatta onu denemek istedim.
Direk o tarafa yoneldim. Kapagi agip onun en
altkosesine ne kadar uzanabildigim hani egilme
miktariyla beraber diisinmek istedim. Onu
denememistim kendim yaparken. ilk basta da
aslinda kendim dustinebilirdim onu. Oraya
uzanmayi deneyebilirdim ama hi¢ denememistm.
Cihazin en buyuk faydasi o oldu yani."

"0 dedigim tezgah derinliginin ylksekligiyle birlikte
hesaba kattigim zaman hem kosede kalan kisma
ulagmak mesela goz ardi ettigim bir seydi. Onu
gormus oldum."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction, Observation

base cabinet (height)

(Given measurement: 80 cm)
(Tezgah yiiksekligi olarak agiklanmis.)

"0 tezgah kalinligindan oluyor, 65’e disuyor. ... O
da seyden dolayi. Késesine ulasabilmekten dolay!.
Clinki cihazda en alta ulasamiyordum. En alttaki,
tezgahin alt kismina ulagamiyordum. O yiizden onu
65 cm olarak disiindiim. Daha dogrusu 70’den
geldi geriye yani 0. 5 cm tezgah kalinligindan
dolayi, tekerlekli ve stirguilt olan dolap 65 cm’e
dusta."

"5 cm disuince 65’e indi yani. Sadece onu
dustindim."

UNISTRUCTURAL

UNISTRUCTURAL

Measurement, Interaction,

Observation
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Table 35 (continued)

(Represented without measurement)
"Yani aslinda standart lavabo 6lgilerini 6nceki

"... ovallesiyor... derinlik artiyor. ... Onu cihazdaki
gorintlye gore belirledim. Yani lavabo igin 30 cm

PRESTRUCTURAL

=

S

'g ¢izimimde ihmal etmistim. Onu diisinmemistim ¢ok az oluyordu. 50 cm’ye c¢ikinca lavaboya daha S
< hig. " ¢ok alan kaliyordu. Ona gore belirledim onu." ‘é
= "Lavabonun kendi fonksiyonunu..." §
E :.c: "Yani aslinda standart lavabo 6lgtlerini 6nceki 'OQ
g

5 _g'f ¢izimimde ihmal etmistim. Onu diisinmemistim =
S hig. Ama cihazda gériince onun dyle olmasi %
S gerektigini hatirladim bir an. Aslinda kendi ©
g deneyimime bagl ama orada goriince teyit ettim %
o gibi bir sey oldu. Hatirladim gibi oldu." -
% PRESTRUCTURAL UNISTRUCTURAL

o (Represented without measurement) (Represented withou measurement) -
2= "Yok onlari ¢gok disinmedim yatay diye. "Onun hakkinda bir bilgi yok." -%,
PEJ, B | Yukseklige daha ¢ok odaklandim engelli oldugu 2
3 3| icin." ﬁ
o o

PRESTRUCTURAL

glass rack (height from countertop)

"... tezgahin Ustiinde de o an lazim olabilecek
seyleri koymasi igin bir Ust raf diisiindiim. Ust
rafi da barlardaki gibi yukaridan asilan sarkitma
seklinde duistindiim; daha kolay alabilsin diye."
"Bardak oraya asiliyor."

"0 40 cm yuikseklikte; tezgahtan 40 cm. Toplam
120 cm."

"Onu kendim denedim. Oturdugum yerden
hesaplamaya galistim. Yani yaklasik 40 cm
yuksekligin kosesine de ulasabiliyor mu diye
distndim. O sekilde yani, kendim denedim."
"Surasi (tezgahin katlanan kismi) da yaklasik 50
cm oluyor. Yani tam bardagin hizasina denk
geliyor. Onu hesaba katmamisim. Yani su donme
ekseninde biraz daha yiiksek olmasini
gerektirebilir. Ama zaten onu masanin Ustiinde
distndigum igin, masada katlanma uzerine
distinmedim."

"Orada katlanma devam etmiyor diye diisindim
heralde. O sekilde hesaplamisim onu."

"Ondan sonra, bardak yiiksekligini de 30 cm olarak
diisindim bu sefer. Daha kolay ulasabilmek igin.
Cuinkii 30 cm yuksekligindeki -tezgahtan 30 cm
yuksekligindeki pencereye bile ¢ok zor ulasiyordum
(uygulamada). Arada bir 20 cm fark olmasina
ragmen (Katiimcinin birinci tasarimda yaptig
tezgah derinligi sanal ortamda deneyimledigi
tezgahinkinden 20 cm daha uzun). Onu 30’a gektim
o yuzden."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction, Observation

glass rack

(depth)

(Represented without measurement)

"... 20 cm’yi gegmez diye dugiindiim. Yeterli
olacagini diisindiim onun. Onu
detaylandirmamisim yazarak. Ama o civarda."

(Represented without measurement)

UNISTRUCTURAL

NA

window (height from ground)

"Onu da kolaylkla agabilmek igin 90 cm ve
tezgahtan da 10 cm yuksekliginde olmasini
distndlm. Bir de burada lavaboda bir seyle
mesgulken 1s1g1 da daha iyi alabilmesini disariy
seyredebilmesini de diislindiim. G6z hizasinda
olmasi da 6nemliydi. Ve acilip kapanmasinin da
daha kolay olacagini digindim."

"Ona (kulp yiiksekligi) karar vermedim. O ¢ok
standart oldugunu dusiindiim."

"Yine 6nceki ¢izimde oldugu gibi hem i1sik almayi
hem de kolay ulagmayi diisindiim. Ama cihazda
onun tezgahtan 30 cm yiksek oldugunu gérince
ben 20 cm indirmis olmama ragmen tezgahi, yine
de yuksek geldi. Bir de o yukari dogru agilan bir
sisteme sahipti. Onu engelli birinin agip kapatmasi
imkansizdi. O yiizden hem sirgillye ¢evirmek
istedim onu. Veya acilip-kapanabilir bir sistem de
olabilir. Ama 5 cm yuksekligiyle hem bana isik
konforu saglayacak orada galisirken —engelli biri
gozlyle bakinca- hem de kolay agip
kapatabilecegim icin 5 cm yuksekligi olarak karar
verdim."

RELATIONAL

RELATIONAL

Measurement, Interaction, Observation

opening window

(height)

(Represented without measurement)
(Not enough information)

"120 cm olan uzun pencere kismi agilip-
kapanabilirligiyle alakaliydi. Alttan agtigimizda hem
iceri yeterince hava girmesini saglayacak bir
sekilde distindiim, hem de algak olunca daha rahat
ulagilir diye digiindiim."

NA

NA

Observation
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Table 35 (continued)

(Represented without measurement)

"Ustteki 30 cm’lik kismi da; hani burayi kullanan

ED (Not enough information) engelli olmayan bireyler igin distindiim. Onlarin da
g 1tk almasi igin. Engelli bir insan daha asagida S
2 yasadigi icin —algakta yasadigi i¢in- bu 151k ona &
9] P o z
T yetebilirdi ama —en azindan tezgahin 6niinde- ama g
2 ayakta duran bir insan igin yeterli olmaz diye -8
2 dlistintip onu da -30 cm’i de- sonradan ekledim."
& NA UNISTRUCTURAL
c (Represented without measurement) "Yani onun Ustiinden tavana kadar da 100 cm’lik
3 = (Not enough information) bir yiikseklik olarak diisinmistim ama onu c
g ; suradan bashyor gibi gosterdim. 30’un (sabit }‘9?;'
g S pencerenin) Ustiinden bagliyor." 2
2 g "Onu tavan Olgllerine gore tahmini bir sey §
_‘3 ° soyledim." o
© 3z NA UNISTRUCTURAL
(Represented without measurement) "325. Yine biraz az aslinda. 325 yeterli olur diye
(Not enough information) distindim aslinda."
"Genel bir standart 6l¢l olarak aklima geldigi igin.
. Pencere ile bir alakasi yok yani."
%D "Kendi odami digiindiim. Genel standartlar S
g dustindtim. Mutfakla benim odam da ayni —benim g
@ kendi mutfagimla yani. O ylizden 325 olarak a:,’
= tahmini bir say1 séyledim yani standartlar degisiyor -8
© olabilir tabi farkh kullanimlara gére. Ama bunu bir
konut yapisi olarak disiindim. Kisisel bir konutun
mutfagi olarak disiuiniince 325’i yeterli gérdiim."
NA UNISTRUCTURAL
"Cap1 5 m dedim. Onu yazmamigim." (Not changed)
« 28| "20 m2'yi saglamak igin. Dairesel segmemin c
o < : > L
2 g nedeni de; kdse olunca koseyi kullanamayacak o %
S 05-’ kisi. Koseye ulagmasi zor olacak. Daha uzun 2
£ @ | sunkii. Orada genel olarak gok kullanissiz 2
= g oldugunu diisiindiglim igin dairesel tasarladim." o
UNISTRUCTURAL UNISTRUCTURAL
< | (Represented without measurement) (Not changed) s
7% "...kapi boyutu belli degildi. Ama stirguliyda. O "Giris yine ayni yerden. Ama géstermedim onu bu E
g belliydi." sefer." ?;:_
§ PRESTRUCTURAL PRESTRUCTURAL 8
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Table 36: Analysis of coded verbal reports of Participant-12

P-12 SESSION - 1 SESSION - 3
c
c S §
RN} =
S > oding an valuation oding an valuation L v
2 :' Codi d SOLO Evaluati Codi d SOLO Evaluati =2 f
[ Q =
=) g5
(Additional function is integrated into the (Additional function is again represented in the .
=5
2 decision.) drawing. However it is not integrated into the 5 g‘ 5
£ £ | - wheelchair size decision in this session.) S E
U oo 2 [SI
§ E - wheelchair size and body size = g b
w
8~ - activity/movement involved in a use case S € -OD
UNISTRUCTURAL MULTISTRUCTURAL =
- intrinsic function of the object (Decision is compared with the virtual example.) -5
o i B P q c = c
S =|- wheelchair size and body size - wheelchair size and body size g 58
EJ + | - activity/movement involved in a use case - activity/movement involved in a use case o ‘g g
53 288
g~ 8§28
MULTISTRUCTURAL MULTISTRUCTURAL =
«. = | -wheelchair size - segmenting a volume (correlating
°a scale/measurement with another volume) 2 L=
£ o . . o £ O
R - wheelchair size and body size €985
o] Sy T8¢
S 2 509
c o 28
[T Q€9
53 s
S UNISTRUCTURAL MULTISTRUCTURAL
- - limited/aligned with relevant volume - intrinsic function of the object = c
2 o
E = - intrinsic function of the object - wheelchair size and body size g S e
"?‘3 + | - wheelchair size and body size - activity/movement involved in a use case o E g
o :%i - activity/movement involved in a use case % E Q
© o c =2
E®D
< MULTISTRUCTURAL MULTISTRUCTURAL =
- - limited/aligned with relevant volume - limited/aligned with relevant volume £ -
o -
== g5
85 £8 2
$ > S € 5
a < -
3 gEFE
UNISTRUCTURAL UNISTRUCTURAL =

(horizontal depth)

- ignoring/neglecting

- idea of a standard measurement (and recalling
an example from daily life)

PRESTRUCTURAL

UNISTRUCTURAL

(width)

- ignoring/neglecting

- ignoring/neglecting

PRESTRUCTURAL

PRESTRUCTURAL

Observation| Interaction, Observation

from countertop)

- wheelchair size and body size
- activity/movement involved in a use case

(Decision is compared with the virtual example.)
- wheelchair size and body size
- activity/movement involved in a use case

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement,

Interaction,

Observation

glass rack | glass rack (height | countertop | sink area on countertop

(depth)

- intrinsic function of the object

(Not enough information)

UNISTRUCTURAL

NA
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Table 36 (continued)

window (height from ground)

- wheelchair size and body size

- activity/movement involved in a use case (a)
- intrinsic function of the object

- activity/movement involved in a use case (b)
--- considering separate activities or movements
or use cases which are related or involved in a
more complex use case scenario, and which
directly and simultaneously modify the same
measurement

--- simultaneously considering separate
measurement requirements

(Decision is compared with the virtual example.)
- wheelchair size and body size

- activity/movement involved in a use case (a)

- intrinsic function of the object

- activity/movement involved in a use case (b)
--- considering separate activities or movements
or use cases which are related or involved in a
more complex use case scenario, and which
directly and simultaneously modify the same
measurement

--- simultaneously considering separate
measurement requirements

Measurement, Interaction, Observation

RELATIONAL RELATIONAL
3 (Not enough information) (Irrelevant information)
3 5
£5 2
e g
22 g
5 - 8
5 NA NA
g (Not enough information) - body size c
T = 'g
£ 2
; — j-
- £ 2
Q - o)
& NA UNISTRUCTURAL o
< | (Not enough information) - correlating scale/measurement with another
g < olume
= \
$ 3 5
= =]
8¢ T
g3 g
w
g3 8
2 £
© 2 NA UNISTRUCTURAL
£ | (Not enough information) - idea of a standard measurement (and recalling c
~%° an example from daily life) £
k] g
o0 @
£ 3
'g NA UNISTRUCTURAL o
_ @ | -activity/movement involved in a use case (Not changed) c
55 g
c9 S
=z 2 ©
1S UNISTRUCTURAL UNISTRUCTURAL
= | -ignoring/neglecting (Not changed) c
S =
H
— (]
(e} v
o o)
© PRESTRUCTURAL PRESTRUCTURAL o
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Table 37: Analysis of verbal reports of Participant-13

v
[y
w

SESSION - 1

SESSION -3

Decision
Type

Quotes and SOLO Evaluation

Quotes and SOLO Evaluation

Application

Utilisation

distance between store
cupboard and door

(Given measurement: 60 cm)

"Yine genelde tabaklar ve seyler kare oldugu igin
Olgulerini yani kapaklari da kare kare
boélunebilecegini diisindim ve kapaklar 60
cm’den ya daha kisa olacakti, ya daha genis
olacakti, onun igin."

"...(giris kapisi) stirgtilii kapi oldu. Bir de kapi
genisledi, suirgiili oldugu igin."

"Bu ytizden de burada (dolap-kapi arasi) ve burada
(kapi-masa arasl) bosluk birakmama gerek kalmadi.
Clinkd bir kapi agildiginda veya kapi bu tarafa
acgildiginda bir alan tegkil etmiyor. Buradaki
kapaklar gayet rahatlikla agilabilir. Burada da
problem olmaz diye distindim."

UNISTRUCTURAL

UNISTRUCTURAL

store cupboard (height from ground)

"Surada benim tavana kadar yuksek bir dolabim
vardi. ... Tavana kadar degildi de yani 1,5-2 m’si
vard:."

"Hig yukseklik bunda belirleyemedim bunda,
yetismedi."

"Buradaki biitiin dolap ytiksekti ya. Onu sadece 70
ve 50 cm yiiksekliginde bir dolaba donustiirdim
asili olarak. ... Ben onu dar, asili bir dolap haline
getirdim. Cuinkd, nasil diyim, kullanim olarak
baktigimda bir engellinin al¢aktaki dolaplari
actiginda veya kapattiginda kullanamadigini
gordim (uygulamada). Cok ytiksekleri de
kullanamadigi igin, burada surgtili kapakli bir
sistem var. Sadece su kadar bir alanda. 70 cm
yerden yuksekligi, 50 cm yuksekliginde. Yaklasik 2
raf falan yapabiliyor."

"Neye gore verdim? Sormustum 55 oturma alani
(tekerlekli sandalyenin oturak yuksekligi) diye.
Sonra buradan baktigimda, oturduktan sonra rahat
olarak nereye uzanabiliyorum diye tahminen. Bir
25 cm’e daha ihtiyaci oldugunu gérdiim. Aslinda 15
eklemisim di mi? Evet, 80 olmasi gerekiyor onun.
Yanlis toplama yapmigim. 70-80 yaziyor bazi
yerlerde zaten. 25 cm’e daha ihtiyaci oldugunu
diisindim ve dyle yaptim. Goz hizasina yakin
olarak denk getirmeye calistim dolabin Ustini."

NA

MULTISTRUCTURAL

Measurement, Interaction, Observation

"Hig yukseklik bunda belirleyemedim bunda,
yetismedi."

"50 cm yukariya kadar gikiyor. ... sunu
(uygulamadaki mutfaktaki Gst dolaplarin yerden

etmeyecek bir sey olarak 2 m aklima geldi."

UNISTRUCTURAL

UNISTRUCTURAL

z yiiksekligi) sormustum. 150 cm demistiniz. 150 s

%‘3 cm’in Usttine ulasilamiyordu. Hatta kapaklara bile E

= ulagsamiyordum. Alt hizasina ulasabiliyordum. S5

-?U Bunlar da toplam 80 ve 50; 130 yapiyor. 130 cm’e f_ ‘E

B ¢ok daha rahat ulasilabilecegini diistindugum igin, S @

g hem temizlik, hem de sey olarak, esyalara ulagim g -é

o falan. Bu da yine uzun ve kapaklari stirgtilti tercih §

g ettim. Clinkl kapaklar Gizerine dogru acildiginda &
ulagimi veya seyi olamiyor. =

NA MULTISTRUCTURAL
(Given measurement: 250 cm) "Baska bir kriter olmadi. Dolap miktarinin azaldigini
"Sdyle. Ustlerde dolap yok ya hig bir sekilde. diisindim ama yine de 2,5 m’den daha buyuk

<= | Onun igin genis bir alana ihtiyag yaptigimda ulasim yine zor olacakti. Hem de

o duyabileceklerini disiindiim. Yani ¢ok fazla burada sey tezgahin yiiksekligini algalttim. Bu

2 mutfak esyasi var. Onun igin de onu uzun ylzden... "

-?U tutmayi disiindim. Yariyi gegtim 4 m’de. Ama

2 mesela buranin tamamini kaplasam ¢ok boyle

% kapali bir alan olusturacak gibi geldi. O ylizden

o hem kapinin arkasinda kalan, hem de yuksekligi

g yani butiin duvari kaplamayan, rahatsiz
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Table 37 (continued)

"Burada da yiiksekligi bliyuk bir, yere dokunan,

(Not changed)

NA

?U erzak tarzi seylerin bulundugu bir dolap var c
8 — | burada da. ... Kapakli bir dolap." 2
< ‘% "Yine dolabin derinliginin ok derin olmasini 3
§ 3 | istemedim, arkalarda bir seylerin kaybolmasini. ﬁ
g O ylzden 60 cm dedim." o
UNISTRUCTURAL UNISTRUCTURAL
"Tezgah ilk yazdigimda ¢ok uzun geldi bana. 60 "... boydan boya gidiyor, ta ki buraya kadar.
cm’e... boyle neredeyse 5 m’ye yakin bir tezgah Buzdolabi ¢linkii hala orada."
olusuyor, eger koseleri gikarirsa... Ama sonradan
< | dustindtim. Bir, kapiya baktim kapinin 1 m
Tg oldugunu dislinerek. 5 m ¢ok da buylk gelmedi S
o | bir mutfak tezgahi icin. Sonugta muslugu var, g
g ocagi var. O yizden de, dyle tamamini sey ]
% yapmak istedim. Yanini normalde kullanirken é
3 tezgah ¢ok fazla kullanilan bir yer mutfakta.
° Genelde uzun tercih ediliyor. O ylizden uzun
yaptim."
MULTISTRUCTURAL MULTISTRUCTURAL
"60 cm, genel olarak 6lglyu... Yani nasil diyim... "60’1 degistirmeme gerek olup olmadigini o
£ | 60veya 80 arasi bir sey oldugunu biliyordum diisindim. Ama musluga yetisebiliyordum seyde B
_g‘; mutfak tezg:ahlarlnln genelde. ,80 gglf buytk %eldi (uy“g.ul.amada). Yine 60’ti (3 da. O[\ur\ icin qnu" g §
= suradan kagida bakinca; 50 cm’e (gizim yaptigi degistirmeme gerek oldugunu dustinmedim. g =
2 35x50 kagidi referans gosteriyor). O ytizden 60 § =
‘GEJ dedim." s 9
S S
S g
UNISTRUCTURAL MULTISTRUCTURAL =
"Hig yukseklik bunda belirleyemedim bunda, (Given measurement: 70-80 cm)
yetismedi." "Tezgahin yuksekligini daha algak yaptim."
"...tezgahi ben kullanim agisindan daha kolay olsun
diye algalttim."
"70-80 cm gibi. Burada altina da gekmece ... gibi
birsey koydum. Cuinki hala esya koymak igin bir
yere ihtiyacimiz var. Ama bu gekmeceler ¢ok genis
degiller. Clinki sonugta altina girip, yani bir masa S
gibi kullanip tezgahin Ustiint kullanmasi lazim diye E
diisindiim, oturdugu igin. Onun igin ¢ok... Yani 55 o
= cm’den... nasil diyim... 60-65 cm kadar altinda bir é
® bosluk kaliyor. ... Cekmecelerin alti bos." =
< "80-70 cm’i belirleyip... 0 60 cm daha dogrusu 2
2 belliydi, altta 6yle bir bosluk birakacagim." g
‘g "Yine ayni mantikla; 55 (tekerlekli sandalyenin 2
§ oturak yuksekligi), kafa hizasinin altinda kollarimin 2
S nereye yetisebilir, 25 cm ekledim 55’e. Onu g
sordugum igin. Oradan. ... O 55’ten geldi. ... 55’ten o
fazla birakiyorum onu. 65 falan birakiyorum, 2
sonucta bacak seyi var, o var." g
"...(tezgah alti bosluk:) oturdugum yer 55 cm
yerden yukarida. Tezgaha sonugta ulagabilmesi igin
soyle bir uzakliktan ulasamaz boyle. Onun
yaklasmasi gerekiyor. icine, altina girebilmesi igin
de bir 15 cm kadar yikseklige ihtiyag duyacagini
diisindiim, o yuzden."
NA MULTISTRUCTURAL
= "Hig yukseklik bunda belirleyemedim bunda, "Asagida 65 cm kalacak gibi. Mesela 80 ise buralar
= yetismedi." 15 cm kadar falan. ince gekmeceler bunlar. El S
g g altinda kullanabilecegi seyler igin; catal-bicak, bez, g
5 _§ ufak seyler igin. Tabak bile konulabilir yani, ben a'v_;
§ koydum." 8
o

MULTISTRUCTURAL
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Table 37 (continued)

"Hig yukseklik bunda belirleyemedim bunda,
yetismedi."

"Bunlar genisler. Daha ¢ok tencere kullanimlari
igin. Cuinkd bunlarin (kiigtik cekmecelerin) altina
girmesi sart. Buraya (klcik gekmecelere) baska bir
seyler koyarsa ¢ok dibine kadar ulagmasina gerek

3
[oX
3
.§ yok diye, bu biraz daha genis gekmeceler var bazi _§
§ yerlerinde ama hangilerine koyabilecegimi §
g secemedigim igin en kdseye koymayi segtim." §
% "Asagida onlarda 55 cm birakacaklar. Yani burada 8
S 65 ise, bu 25’e kadar falan gikiyor, 25 cm kadar
g falan. ... Sadece derinligi fazla, icine daha rahat bir
B seyler konulabilmesi igin."
NA MULTISTRUCTURAL
"Hig yukseklik bunda belirleyemedim bunda, "Cok belli degil yani. Ama genel olarak... ...
| yetismedi." Genelde 90 ve 1 m oldugunu distintiyordum. O
%o yuzden tezgah da genelde o kadardir... hatta sunu
e (uygulamadaki tezgah yiiksekligi) size sordum; 901 _5
%’ galiba. ... Ondan dolay!. Bir 6ncekinde glinku §
< tahmin edememistim onu. 90 oldugunda ben bunu §
2 80 veya 70’e indirdigimde (...bulasik makinesi ve o]
= firin, tezgahin...) altina sigamayacagi igin kenara
© koydum. Geniglikleri konusunda bir fikrim yok"
NA UNISTRUCTURAL
"Hig yukseklik bunda belirleyemedim bunda, "Cok belli degil yani. Ama genel olarak... ...
yetismedi." Genelde 90 ve 1 m oldugunu diginiyordum. O
. yuzden tezgah da genelde o kadardir... hatta sunu
%0 (uygulamadaki tezgah yiiksekligi) size sordum; 901 _§
g galiba. ... Ondan dolay!. Bir 6ncekinde ¢lnkii E
= tahmin edememistim onu. 90 oldugunda ben bunu §
% 80 veya 70’e indirdigimde (...bulasik makinesi ve ]
firin, tezgahin...) altina sigamayacagi igin kenara
koydum. Geniglikleri konusunda bir fikrim yok"
NA UNISTRUCTURAL
o= "Hig ylkseklik bunda belirleyemedim bunda, "Yuksekligi 1,5-2 arasi bir sey olmasi tahminim ama
-‘é" % yetismedi." sadece. Belli degil yani."
< NA UNISTRUCTURAL
§ "Hig yukseklik bunda belirleyemedim bunda, (Represented without measurement)
= yetismedi." "Surgllli yazdim. Alttan tste dogru gidiyor. Mesela .E
% tezgahin sonuna kadar rahatlikla erisebildigi icin E
g bunu da yukari kaldirabilir diye diigindiim. Buraya §
f ve buraya pencere koydugunda, genelde -o°
j§n mutfaklarda zaten strgtlu kullaniliyor. Onun igin c
_i'c” de alttan stirgllt yukariya dogru daha rahat olabilir %
2 diye dusindUm. ... 2 tane var. 2 bolim. ...onlar g
'§ (boyutlarini) belirlemedim." €
2

NA MULTISTRUCTURAL
2= (Not proposed) "Genel olarak ama 60 derinlik olarak digindiim.
% § Genel olarak kare oluyorlar. 60’a 60 olabilir."
8= NA UNISTRUCTURAL

tezgahin bittigi noktada bitiyorlar. O yuizden,
ayni digiindim."

= "Genisligini pek bilmiyorum. Yani bir fikir "Genisligi 60’a yakin bir sey gibi disiindim. Onlar
T ylrtutemedim o konuda." da kare gibi goziikliyor genelde. Ama tabi gift
2 kapakllar falan degisiyor ama tek kapakh olarak
gﬂ diisindim. 60cm yani genelde. 60-70 civari birsey”
& PRESTRUCTURAL UNISTRUCTURAL
"60 cm, genel olarak 6lglyd... Yani nasil diyim... (Not changed)
60 veya 80 arasi bir sey oldugunu biliyordum "Yine derinligi 60 cm."
mutfak tezgahlarinin genelde. 80 gok biyuk geldi
= suradan kagida bakinca; 50 cm’e (gizim yaptigi
§ 35x50 kagidi referans gosteriyor). O yiizden 60
Z | dedim."
Eo "Onu da ayni mantikla. 60 veya 80 oldugunu
&= biliyordum. Yani genelde bitiin buzdolaplari

UNISTRUCTURAL

UNISTRUCTURAL
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Table 37 (continued)

balcony/terrace

door (height)

(Represented without measurement)
"Hig yukseklik bunda belirleyemedim bunda,
yetismedi."

(Represented without measurement)
"Kapinin yuksekligini digsinmedim."

NA

PRESTRUCTURAL

Observation

balcony/terrace door opening (width)

(Given measurement: 75 cm)

"Buradan da bir kapi gibi digsariya daha dogrusu
balkondur veya disarisidir eger en alt kattaysa
gibi buylk bir cam kapi var."

"Cam kapinin stirgult oldugunu disiindim.
icinden biri gecerken, yari yariya siirgiilii oldugu
igin, genisliginin anca gegecegini disindim."
"BUtuin 1,5 m cam ortadan béliniyor, ve slrgu
gegiyor digerine."

"iki taraf da agilabiliyor yani. Béyle gegiyorlar.
Surgul sistem var. ... digeri digerinin 6nlne
gegti."

"Bilmiyorum, o konuda ¢ok diigiinmedim. Genel
olarak, sey olarak canlandirdim, giinliik hayatta
gordugim camlar ona yakindi dlglleri. O yuzden
Oyle yaptim, yani o kadar ¢ok diisinmedim onun
lUzerine."

"Ama bu sefer cam kapiyi sey yaptim; buzdolabinin
arkasina giriyor cam birazcik daha. Glinkii 75 cm
dardi... Onu digtindiim. O yiizden bu boyle arkaya
dogru giriyor ama burada pek onu nasil
gosterecegimi bilemedim."

"Burada tek parga gibi. Ama suraya kadar falan
mesela. Burada bir kasa var. Bunun arkaya
kayabilmesi igin. Bunu arkaya dogru itiyor. Yine 1,5
m genisligi. Agildigi zaman 1,3 falan, 1,2. Clinki
burada (cam kapinin duvar igerisine kayabilecegi
alan) o kadar ¢ok alan yok."

"(Tekerlekli sandalyenin) Genisligini sormustum 70
olarak. ... Oradan disindim. 1 m, 1,2’den falan
cok rahat gegebilir diye diisindim. ... Bagka bir
kriterim yoktu."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Observation

(Given measurement: 150 cm)
"...az miktarda dolap var. Clinku buranin
(tezgahin) Gzerine de cam koydum. ... (tezgahin)

(Not changed)
"Raf genisligi yine bir 6ncekinde dedigim gibi 1,5 m
distindim."

% Altlarinda (dolap) var. Bir burada bir dolap var. c
3 Burada tabak veya sey, nasil diyim, tabaklar 8
% buraya konulsa, bardaklari masa igin ulagimi S
< kolay olarak burayi daha rahat oldugunu §
= distindim. O ylzden 1,5 m de ancak yeter gibi o
3 geldi."
"Bardak veya tabak yani masa icin kullanimi igin"
UNISTRUCTURAL UNISTRUCTURAL
"i¢ine ¢ok fazla, nasil diyim bir sey konulup, hem (Not changed)
_ | agik oldugu iin bir sey konuldugunda dipleri "...genisligi yine 40 cm."
g_ boyle ¢ok karmasik géziikmesin diye az bir c
g miktar. Hem de genel olarak bardak igin )
~ PR PrRVr . ©
= distndtgimden, ulasimi gok zor olmasin diye z
< | 40 cm disindim." §
= "Bardak veya tabak yani, masa igin, kullanimi o
3 icin."
MULTISTRUCTURAL MULTISTRUCTURAL
"Burada bir tane yuiksek bir dolap var. Yani boyle | "Burada yine ylksekte bir dolabim var. Ama bu
yuksekligi... sey, asili duruyor yani yere sefer buradaki (erzak dolabindaki) hizalarla ayni .
dokunmuyor." mantikta, sunun gibi. Bunun kapaklari yok." _S
= | "Yukseklik hig bir sekilde burada yok. "Yuksekligi de yine 80 cm yerden yiiksekligi, (dikey g
.g Yetistiremedim onu, burayi dustintirken..." uzunlugu) 50 cm su kargidaki gibi. Ayni hizada g _8
§ karsilikl bakiyorlar." i §
E "Bu sefer belli. Evet, 80’den baslyor. (dikey 5 §
= uzunlugu) 50’ye kadar gidiyor." £ 2
g "...dolaplardaki ayni mantikla belirledim. Tekerlekli ;
sandalyede oturan bir insanin ulasabilecegi, gz 5
hizasinda gorebilecegi yere kadar." =
NA MULTISTRUCTURAL
= — | (Given measurement: 40 cm) "Simdi bu duvar 4 m ya. Simdi 1,5’unu
i g "Bir bosluk var orada. Yani tamamen sifira sifir kullandigimda burada 2,5 m’lik bir alan kalyor.
9 & | baslamiyor bu dolap." Buranin (rafin) tamamini sifir olarak buraya
2 % "Bitisik olmasi, boyle bir sey alirken veya bir sey (duvara) bunu yaklastirdim. Burada 40 cm’im vardi.
2 T | yaparken carpma seyi gibi geldi. O ylzden uzak Ama artik burada buraya yapisik. Glinkl bu cam
§ g koydum ama hi¢ emin degilim yani o konuda." sey olmasi lazim. Clinkd 1,5... Mesela burada 75
g g cm agiliyordu. Burada 1,3’e kadar agilmasi lazim, ya
5 7 da 1,2’ye kadar. Onun igin de burasi, her sey
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Table 37 (continued)

dist. between wall shelf
and other wall (cont’d)

birbirine yaklasti. Bu (raf) duvara yaklagti. Cam
dolaba yaklasti. Burada (kapi-raf arasi) daha ¢ok
bosluk birakildi, onun (cam kapinin) agilabilmesi
icin."

UNISTRUCTURAL

PRESTRUCTURAL

distance between wall shelf and table

"Bunu daha ¢ok burada (asili raf - masa arasinda)
1 m civari bir sey kalmasini istiyordum, yani
genis olarak. Burada (raf-masa arasinda) sonugta
donilecek, oturalacak, arkasindan biri gegecek;
daha buyuk seklinde..."

"Burada bir dolap var. Kapagi yok, boyle agik. Bu
yuzden burada kapi... veya sey gereksinimi yoktu
yani bir alan birakmam gerekmiyordu kapaklar
icin. Bu ytizden de burada insanlarin oturmasini
distndim."

"Bu 1 m hem birileri burada otururken hem de
buradan bir sey alinabilmesi igin 1 m genisliginde
distndim."

"Onceden bu 1 m idi bende. 1 m’de ama 70 cm’lik
bir tekerlekli sandalyenin dénmesi ¢ok rahat degil
diye distindim. Mesela diiz girdiyse geri geri
¢ikmak zorunda kalacakti. Ben de rahat donebilsin
diye 1,5 m yaptim. Yani iki tane yanyana tekerlekli
sandalye sigarsa donebilir diye distindim."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Experience of navigating on

wheelchair, Observation

"Hig yukseklik bunda belirleyemedim bunda,
yetismedi."

"Masayi 10 cm yukari almigtim. ... O da normal
yuksekliginden 10 cm yiiksekti ama bunu da 80
yaptigimiz igin su 10 cm yok oldu. Sunlarin su an

inandim."

"Yani 1m’yi 6yle diigiindiim, genel olarak. 2
diistindiim 6nce bi, dedim ki ¢ok uzak. Ondan
sonra 1’e indirdim."

MULTISTRUCTURAL

MULTISTRUCTURAL

% altlari ayni hizada."
'g "70-80 c¢cm arasi. ... Bir insanin kollariyla, yani
> yemek yiebilmesi igin, boyle gégus hizasinin altina
2 gelecek bir bigimde dustintince, buradan baktim
+ tahminimce oturdugum yere ne kadar uzakliktayim
diye. Oradan."
NA MULTISTRUCTURAL
"Bu masa; ortaya kadar giden." "1,5 m, kistim. 2m idi. ... Cink( burada yine
"Once masayi yerlestirdim. Clinkii masa koymak sandalyenin rahat rahat dénlp hareket edebilmesi
istiyordum. Masa da; mesela nasil diyim, bir icin tekerlekli sandalyenin. ... buradaki (masa- S
duvara s6yle dayamis olsaydim masayi insanlar tezgah arasindaki) alani genisletmem gerektigine E"
bu tarafa dogru oturup yiyecekti ve birbirlerini karar verdim. Ve burayi daha genis bir alan olarak 'g;éb
goremeyecekti. Bu ytizden dikey yerlestirip, biraktim." H 5
boyle otururlarsa daha ¢ok birbirlerini gériip, = E
E hem de konusabilme olasiliklarindan dolayi $ o
g boyle distindim." § é
o | "Onutamamen atmis olabilirim. Yani séyle, NS
S | uzunlugun tamamen kisa olmasini istemedim, u% %
= kareye donlismesini buranin. Clink birden fazla 2 ©
kisi kullanabilir olmasi gerekiyordu. Bu yizden 1 g -g
m’den uzun olmasini istedim. O zaman da “1,5 [
mu, 2 mi” diye diisiindiim, 2’de karar kildim 5
yani, genel olarak burayi da kitlemedigini fark §
edince..."
MULTISTRUCTURAL MULTISTRUCTURAL
"Soyle ki, mutfakta bazi sesler olabilir. Hem de "Diustinmedim, oldugu gibi biraktim. Sadece
¢ok fazla cam var. 1 m olursa hem karsindakiyle buradaki sandalyeleri tabure olup altina
¢ok uzak olmuyorsun; ulasmak — yani nasil girebilmesini diigtindiim masanin. Glinki burada
diyeyim bir sey uzatirsin, bir sey alirsin- onun icin | doénebilmesi igin alan birakmasi gerekiyordu.
zorlanmiyorsun. Karsinda biri oturmasina gére Sandalyenin belli bir cm yer kaplamamasi
< | istedim giinkii burayi. Hem de konusurken ses gerekiyordu. O yuzden bunlari tabure sekline
_gf olarak duyabiliyorsun, onun igin. Daha yakin donustirdim. Burada da ¢izdim altina giriyor."
- olursa daha ¢ok sey olabilecegini diislindim. 1
% m’de de tabaklarin rahatlikla sigabilecegine
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Table 37 (continued)

distance between table and door

"Bunu daha ¢ok burada (asili raf - masa arasinda)
1 m civari bir sey kalmasini istiyordum, yani
genis olarak. Burada (raf-masa arasinda) sonugta
donulecek, oturalacak, arkasindan biri gegecek;
daha biiylk seklinde... Hem de buranin
(masanin) tam olarak kapiyla bitisik olmamasini
istiyordum. Clinku bu alan; girdigin anda bir sey
tasirsin, bir sey vardir elinde diye. Bu ylizden
boyle bir 6lgu ¢ikti karsima, hesaplayinca, 5
m’den."

"... 6nce orayi (raf-masa). Su (masa-kapi) en son
yazilan 6l¢l bu duvarda."

"...(giris kapisi) stirgtilii kapi oldu. Bir de kapi
genisledi, stirgiili oldugu igin."

"Bu ytizden de burada ve burada bosluk
birakmama gerek kalmadi. Clnku bir kapi
acildiginda veya kapi bu tarafa agildiginda bir alan
teskil etmiyor. Buradaki kapaklar gayet rahatlikla
acilabilir. Burada da problem olmaz diye
distindim."

UNISTRUCTURAL

NA

"1 m’lik kapimiz var, buradan boyle."

"1 m; klasik kapilar gibi gegti; yani normal, diiz
kapilardan diistindiim. Normal 90 kendisi, 10 da
kasasi gibi bir 1 m verdim."

"1 midi. Strgtlt degildi. Normal agiliyordu."

"...slrgulu kapi oldu. Bir de kapi genigledi, stirgulu
oldugu igin."

"iki parga, birbirinin icine giriyor. ... Duvara dogru
da giriyor. Cunka 1,5'u ikiye boldigimde 75 cm
yeterli olmaz. O ylzden bu tarafa dogru agiliyor. Bu
60 cm’i de kullaniyor. ... 2,1 gibi bir 6lgiden 1m

NA

= kadar bir agikhiga kadar gelebiliyor. ... 1 m S
7§ acilabiliyor yani siirgiilii kap!." E
g "1,5’u boldugimde 75 cm yetmiyordu. Bu yiizden §
_§ de bunun bu taraftan iste bu 60 cm’i de igine alip ol
surgliniin buradan arkaya kadar gitmesini istedim.
Bu ylizden de 2m gibi bir alanim kazaniyordu. 1 m
aciklikta 70 cm... Tamami agik olacak glinkd 1
m’nin. 70 cm’in gegebilecegini disindim,
tekerlekli sandalyenin."
UNISTRUCTURAL UNISTRUCTURAL
= "Hig yukseklik bunda belirleyemedim bunda, "Kapinin yiiksekligini dusinmedim." s
2 | yetismedi." =
2
: 2
S NA PRESTRUCTURAL o
"Genel olarak bir dikdortgen segtim; 5’e 4 "Tekrar dusunlip degistirme gereksinimi duymadim
oraninda; 20 m2 olarak." yani. Digtinmedim o kadar spesifik olarak."
2 | ".énce “5’e 4”ii belirledim."
g "...neden bu taraf 5; ¢linki girisi 5’ten vermek
g istedim. Clinkl eger girisi 4’ten verdigimde ¢ok
o bi, boyle nasil diyim 4’1tk bir kismi alan olarak
g kapattigini digtindiim. O yuzden. Niye “5’e 4”e
§ gelince, mesela 20’yi disiindim. Nasil olabilir,
= daha ¢ok kareye yakin bir dikdortgen kullanirsam
E daha rahat hem de daha az dolasarak hem her
= tarafina ulasim daha kolay olabilecegi igin
-~ segtim."
UNISTRUCTURAL UNISTRUCTURAL
=z (Represented without measurement) (Represented without measurement) c
%" "Tavan yiksekligi belli degil." "Tavan yiiksekligini belirlemedim." 2
£ | "Hig yukseklik bunda belirleyemedim bunda, S
%D yetismedi." §
3 3

PRESTRUCTURAL
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Table 38: Analysis of coded verbal reports of Participant-13

P-13 SESSION - 1 SESSION - 3
c S5
28 : : . . B E
3 > Coding and SOLO Evaluation Coding and SOLO Evaluation L 3
[ Q =
=) g5
So - size of another volume - size of another volume
S
295
2423
8 o2
g5 °
% ” UNISTRUCTURAL UNISTRUCTURAL
° (Participant reports that she could not have - wheelchair size and body size 5 c
2 o
§ g = enough time.) - activity/movement involved in a use case g 5 &
2 g8 2
S w9 23 2
Yy ™ © = 4
s < <0
14 NA MULTISTRUCTURAL 2
= (Participant reports that she could not have - wheelchair size and body size o5
§ __ | enoughtime.) - activity/movement involved in a use case 5= 6
o £ < g %
S 282
[SIT) S5 ¢ 9
g= 222
S © €8
2 =
i NA MULTISTRUCTURAL
o __| -intrinsic function of the object (Not changed)
¢85
s 83
"2z
© UNISTRUCTURAL UNISTRUCTURAL
o __| -intrinsic function of the object (Not changed) _§
g § E= =
228§ g
v 53 2
© UNISTRUCTURAL UNISTRUCTURAL o
2 - intrinsic function of the object (Not changed) S
£ £ | -recalling an example from daily life B
s 2
© MULTISTRUCTURAL MULTISTRUCTURAL O
- idea of a standard measurement (Not changed) 5
R (Decision is compared with the virtual example.) 5 g‘ §
k> :g_ (In addition to the previous session:) €5 T
g i - wheelchair size and body size 2 g g
8~ - activity/movement involved in a use case g EZ
UNISTRUCTURAL MULTISTRUCTURAL
a (Participant reports that she could not have - wheelchair size and body size 2 o<
g = enough time.) - activity/movement involved in a use case g g -%
,“:3 % - intrinsic function of a part of the object, which ‘l:;‘ § g
3= is assigned additionally § g =
© NA MULTISTRUCTURAL s-°
_ (Participant reports that she could not have - intrinsic function of the object
3 8 | enoughtime.)
2t 18
C oo
- >0

NA

MULTISTRUCTURAL

wider drawer
(vertical
depth)

(Participant reports that she could not have
enough time.)

- intrinsic function of the object

NA

MULTISTRUCTURAL

dishwasher

(height)

(Participant reports that she could not have
enough time.)

- idea of a standard measurement

NA

UNISTRUCTURAL

Observation| Observation |Observation

203




Table 38 (continued)

__ | (Participant reports that she could not have - idea of a standard measurement S
§ ED enough time.) ‘g
2 é'i b
NA UNISTRUCTURAL 3
o = | (Participant reports that she could not have - idea of a standard measurement
=
= @ | enough time.)
=< NA UNISTRUCTURAL
£ (Participant reports that she could not have - wheelchair size and body size S S
g § "g enough time.) - activity/movement involved in a use case 8 =
T ¥ 5 % E
E®0 S 0
2 g w 22
= NA MULTISTRUCTURAL £0
2= (Not proposed) - idea of a standard measurement
£ 8
83
S = NA UNISTRUCTURAL
) |- could not come up with any idea - idea of a standard measurement
T T
E 32 PRESTRUCTURAL UNISTRUCTURAL
) T | -idea of a standard measurement (Not changed)
T 2
& ;E:s'i UNISTRUCTURAL UNISTRUCTURAL
b = (Participant reports that she could not have - ignoring/neglecting c
2= enough time.) K]
Qo =]
I g
< c
2T b3
o o o)
S o 3
- NA PRESTRUCTURAL
o - body size (In addition to the previous session:) N
o
§ E’ - recalling an example from daily life - wheelchair size S5
285 =
>8% £z
c .- = 2 2
o o «— © o
L o Y0
© O =
< MULTISTRUCTURAL MULTISTRUCTURAL
. - intrinsic function of the object (Not changed) s
o = 8
< s ©
2T 2
T 32 b
s UNISTRUCTURAL UNISTRUCTURAL ‘8
« |- activity/movement involved in a use case (Not changed) .5
% £ | - intrinsic function of the object g
2 9
3 MULTISTRUCTURAL MULTISTRUCTURAL '8
(Participant reports that she could not have - wheelchair size and body size 5 -
2 o
% | enoughtime.) - activity/movement involved in a use case g § 0o
v oo = % 2
= o S & g
© c 89 v
2= S E 2
NA MULTISTRUCTURAL =
S - activity/movement involved in a use case (Not proposed)
g -r% = - limited/aligned with irrelevant volume
T« 2
<9 C
gx s
gg°
S UNISTRUCTURAL NA
= - body size (In addition to the previous session:) g =
<
“ - activity/movement involved in a use case (a) - wheelchair size and body size § 8
g - activity/movement involved in a use case (b) - activity/movement involved in a use case (c) ’g_ S S
s 3 I E2
(] +< © O
25 S 0 -~
@ € g & ®
£ g 2 5
() T ——y
c 2 © 2
S S <
% MULTISTRUCTURAL MULTISTRUCTURAL > 2
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Table 38 (continued)

(Participant reports that she could not have

- chair size and body size

% _'§a enough time.) - activity/movement involved in a use case
S (]
< NA MULTISTRUCTURAL
- body size (In addition to the previous session:) g 5
- limited/aligned with circulation area - limited/aligned with circulation area 2 c B
— [T
= 228
2 2 &% O
s 223
- ©
i g5
= 3%
s 2
MULTISTRUCTURAL MULTISTRUCTURAL s =
o= |- activity/movement involved in a use case (Not changed)
= § - intrinsic function of the object
— MULTISTRUCTURAL MULTISTRUCTURAL
% - activity/movement involved in a use case (Irrelevant information)
g 8 g| (limited/aligned with irrelevant volume)
c O
o g O
R ]
5265
3 UNISTRUCTURAL NA
= - idea of a standard measurement (Design is altered) c
5 - wheelchair size £
2 s
— (]
S 3
© UNISTRUCTURAL UNISTRUCTURAL o
z (Participant reports that she could not have - ignoring/neglecting <
o0 enough time.) =1
[ @®©
< I
t (]
S 3
© NA PRESTRUCTURAL o
_ ¢ | -spatial organization (Not changed)
o < c
e =
‘E o g
S I
z 2 o
€ UNISTRUCTURAL UNISTRUCTURAL
(Participant reports that she could not have - ignoring/neglecting 5
w & | enoughtime.) E=
c ©
R g
-~ e}
NA PRESTRUCTURAL o
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Table 39: Analysis of verbal reports of Participant-14

P-14 SESSION - 1 SESSION - 3
e S5
K= . ) =
2 & Quotes and SOLO Evaluation Quotes and SOLO Evaluation L7
o 2=
[a] g. 5
S "Onun sebebi, hani alt alta iki tane olsaydi sikici (Not changed)
:13: g dururdu. O yiizden biraz degisik olsun diye
@ 3| dustindiim. Bu sefer de tam ortadan baslamasin,
v g her sey tam ortadan zaten, biraz aykiri olsun diye
% S | 05 distindim."
— c
< o
g2
28
2 PRESTRUCTURAL PRESTRUCTURAL
» —| "-"buzdolabindan 0,25 m sagda." (Not changed)
g _E "Once bunlarin arasinda 0,5 olduguna karar
2 2 | verdim. Sonra toplam... Yanlis bir hesap
= O
3 2| yapmigim aslinda. 2 m oluyor. Aslinda yarim
g g metre olacakti o genislik. Hani boyle tam ortada
2 2| simetrik dursun diye... Simetrik degil de hani tam
E E ortaya otursun ikisinin toplami diye dugstindim."
- PRESTRUCTURAL PRESTRUCTURAL
¢ '-g (Represented without measurement) (Not changed)
8 3| "Onlar hig diiginmedim koyarken ya."
£ w
2 e
s 9
E Y
S=
-1y
2 é PRESTRUCTURAL PRESTRUCTURAL
= (Represented without measurement) (Not changed)
= .;‘_JD "Bir fikrim yok."
c £
S w
= 2
S o
<E
E PRESTRUCTURAL PRESTRUCTURAL
"Odanin boyuna gore. ... Zaten 1m buzdolabi (Not changed)
kapatiyor. Onun arkasinda pencere olamaz diye
< | distindiim. Sonra elimde 4 m kaliyordu. Ben
g buraya 2 tane pencere koymayi istedim. iste en
= | uygun 1,5 m oldu yani kisacas.."
% "... onu (odanin boyutunu) distinerek. Sadece 3
E m’yi kaplasin diye disiindim, daha da disariya
E cikmasin."
© " R .
2 Su yandaki, kosede kalanin (tezgahin kose
2 kisminin) tizerinde durmasin diye diistindiim,
o pencere. O yltizden de hani 3m’ye sigdirirken en
uygun 1,5 m oldu."
PRESTRUCTURAL PRESTRUCTURAL
Z | "Sonrayikseklige cok sey de diyemedim. 1 m (Not changed)
%" olsa insan boyu kadar. O zaman daha fazla olmali
< dedim. 1,5 m de... 1,5 m daha iyi olurdu ama 2 m
gn dedim, hani daha genis olsun diye."
E NA NA
_ — | "Altta acilabilen bir bélme olsun dedim. (Not changed)
§ %D Tekerlekli sandalyeli biri ulasabilsin diye
@ @ | digtndim."
- MULTISTRUCTURAL MULTISTRUCTURAL
= "Onun igin sey diistindim. Buzdolaplari daha (Not changed)
2 | o6nde oluyor ya. Bir de daha genis oluyor i¢
% yerleri. O ylizden 120 cm vereyim dedim. ... Biraz
&0 | dahaderin."
&E UNISTRUCTURAL UNISTRUCTURAL
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Table 39 (continued)

MULTISTRUCTURAL

o = | ".. gride uygun." (Not changed)
g5
s 2 UNISTRUCTURAL UNISTRUCTURAL
__ | "Bir fikrim yok. ... Kullanim olarak diistindim (Not changed)
g‘ hani..."
E "Musluklar soyle gembersel oluyor ya. Benimki .5
S de tam ¢embersel olsun dedim, hani oval gibi §
8 degil de tam gember olsun dedim. Simdi, Gstl §
g ¢ember olacak -yarim ¢gember. Tam boyle yarim -8
“E cemberi koyarsam ¢ok sagma bir sey olur diye c
w | distindim. Hani birazcik yukarida olmasi lazim o S
g ¢emberin diye dislindim. Sonra iste kag cm g
° olsun? 10 cm az gelir. 20 cm yapalim, insanlar I=
o . . . -
3 rahat rahat bir seyleri yikasinlar diye."
- MULTISTRUCTURAL MULTISTRUCTURAL
"Tezgah genisligi (derinligi) 1 m ya. iste onun (Not changed)
ortasina otursun, birazcik da pay birakayim
dedim. 10 cm pay biraksam iki taraftan da, 80
< | oluyor. 80'in yarisi da 40." _5
7§ "Cembersel lavabolar zaten hani sey ya, modern S
< | anlasilyor. Modern gibi goziikiiyor. iste birazcik g
£ modern olsun diye gembersel. Yani onun yerinde ]
dikdortgen falan koyabilirdim ama gembersel
daha boyle tath geldi."
NA NA
c "3 m’nin ortasinda. Yarim kire seklinde bir sey." (Not changed)
g "Yani hem ocaga c¢ok yakin olmasin diye <
S distindiim, hem de buzdolabina gok yakin =
8 B | olmasin diye diisiindiim. Sagma sapan bir rakam g
2 3| atmak yerine tam ortasinda olsun diye 2
= diisiindiim. O yiizden ortaya koydum." o
MULTISTRUCTURAL MULTISTRUCTURAL
"Clnkl hani bu 1 m gride giriyor ya. Yanlardan "0 da iste 6nceki gibi. 1 m ya. Pay birakinca.. 5-5 c
- S
% = | 5’er5’er birakayim dedim." biraktim yukaridan, yanlardan da 5-5 birakayim =
23 mantigl devam ediyor. Oyle 90 oldu." 2
s 3 b4
e}
o

MULTISTRUCTURAL

drawer (vertical depth)

"Derin bir sey olsun dedim. igine ¢iinkii tencere
koyacak, catal-bigak, tabak her seyi koyacak. O
yuizden derin bir sey olsun dedim. Cok da
abartmiyim dedim. 45; gayet iyi oldu."

"Clnkl hani bu 1 m gride giriyor ya. Yanlardan
5’er 5’er birakayim dedim. O zaman Ustten de 5
birakayim dedim hani esit olsun."

"Yine bir et kalinlig verecektim. Normalde
tezgahlarin toplam yuksekligi 90 olacakti. 40 zaten
bos biraktim (bkz. cekmece - yerden yikseklik), 50
kaldi kullanabilecegim. Sonra da iste bosluk
birakmak igin de 5 cm biraktim. Hani 40 cm iste
dedigim gibi rahat olsun icine tencere mencere
falan filan koyulabilsin diye."

"40 daha boyle sey hani. 45 ¢ok bliyik, gereksiz
blytk gibi geldi. 5 cm daha azaltinca sanki daha
boyle az bosluk, daha efficient olacak gibi geldi.”
"Normalde 2,5 falan birakabilirdim ama hani 5
birakip, 45’teki 5’i yok etmeye ¢alistim."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction,
Observation

drawer (height from ground)

"Ya simdi gekmeceleri sey diye diisindim hani.
Tekerlekli sandalyeli biri en alt gekmeceden bir
sey almasi gok zor olur. Hani bir de tencere falan
konulan bisey olursa ¢ok zor olur diye
distindiim. O ylzden o asagisini boyle bos
birakmayi dlislindiim. Sonra yukaridan bir
cekmece baslasin diye diistindiim. 30 cm de;
soyle elle falan 6lgttiglim zaman bu kadar
sanirim, o kadar pay biraksam yeterli, rahat olur
diye dusindim."

"Ama seyi degistirdim hani. Tezgah normalde diiz
iniyordu. Orasini, hani 40 cm bir bosluk var. Orasi
diz iniyordu."

"Aslinda sey disinmeye ¢alistim. Hani bir insan
tekerlekli sandalye ile birazcik girsin. Daha

lavaboya kolay erigsin falan, daha uzaga daha kolay

erigsin diye diistindiim ama... 40 cm gok yeterli

degil ama... Hig degilse ayaklari falan girer. Hani bir

sekilde tasarruf."
"Peki, sanal ortamdaki deneyimlerinin etkili

oldugu tasarim kararlari ne ikinci tasarimda? Yani

birinciye gére degistirdigin...

Ha hemen sdéyliyim. Hani tezgahin altinda bi bosluk

var demistim. iste tekerlekli sandalye girsin diye."

MULTISTRUCTURAL

RELATIONAL

Interaction, Observation
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Table 39 (continued)

NA

__ | "Ama saninm arkasinda gergekten bir neden "0 similasyonda 90 cm diye ben de 90 cm aldim." S
%o yoktu hani. 1 m ¢ok fazla gelecegini diisindim. "Zaten 6nce 80 demistim dnceki gizimde. Hata payi o5 g
'g 80 daha dogru gibi geldi. O yiizden 80 yani. Cok vardir diye distinmustim. 90 olunca da “ha 5 §
S | dustindigim bir sey degildi yani." yaklasmisim, normal degeri 90 olmali” diye g o}
] diistindtm." S
% "Kullanim agisindan degil, bir insanin yarisina gelsin 5 %
2 yeter diye duginmustim." = g
° UNISTRUCTURAL UNISTRUCTURAL =
"0 da yine grid seklinde yine 1 m." "0 da iste gridden geliyo. Yine ayni grid mantigiyla”
g "Tezgah derinligi iyiydi. Tezgah derinligini .5
£ 'é diisiinmedim. ... Yani giizel. 1 m alinca kolay bir sey 8
§ 2 yaratabiliyordum. O yiizden 1 m devam etsin diye a:.,)
g~ diigindim." &
UNISTRUCTURAL UNISTRUCTURAL
"Aslinda buzdolabini késeye koymak istedim. O (Not changed)
S __| yuzden o kadar uzun oldu. Ciinkii sanki _5
§ g buzdolabi késede durmasi gerekiyor gibi T
S '3 | hissettim. O ylizden tezgah da onu takip etmeli §
8 7| diye dusiindiim. O yiizden o kadar uzun oldu." 3
NA NA
"Ocak bitince baslyor gibi. ... Ya aslinda sey diye "10 cm yukarida bu sefer."
g distindiim; ocak bitince 5 cm — 10 cm, birazcik "Orada bir bosluk olsun dedim. Yine ayni mantik.
f aralik olsun dyle baslasin diye distindim. Ama Onceden &yleydi. O yiizden simdi de ayni olsun c
® | onuyazmamigim oraya. ... Yani ne bileyim hani dedim." 2
g % yemek yaparken yag falan si¢riyo ya da ne "...bu sefer bir rakam verdim." g
g w | bileyim... Sanki orada bir bosluk, bir sey olmasi 2
S gerekiyormus gibi, direk baglamamasi lazim gibi S
S hissettim."
UNISTRUCTURAL UNISTRUCTURAL
"Kare olmasin dedim. O ylizden 2 m iyi geldi." "Onceden 2 m idi. Bu sefer degistireyim dedim.
".. kare olmasin diye. Sadece o nedenle." Hani istemesem de kare oldu o. ... Tavan
z "Tavani gegiyordu o0." yuksekligine oturmasi igin."
% "Cunku bi de aspirator koycaktim. Onu distinerek" '5
< "Bilmiyorum boyle hani bir seye 1, 2, 3 falan §
2 demek insani rahatlatiyor ama 1.20, 1.30, 1.40 g
E falan deyince boyle ¢ok alisilmisin disinda ya; O '8
3 yuzden insan rahat edemiyor onlari duyunca. O
yuzden 1 dedim."
PRESTRUCTURAL PRESTRUCTURAL
"Hani ocak da 1 m ya. Onunla esit olsun hani, (Not changed)
devam eder gibi olsun dedim." "Tekrar degerlendirmedim evet.
< | "Yanidaha boyle dominant bisey ya firin. Normal | Degerlendirmedigim igin hala 1 m kalmig zaten." c
‘g bir tezgah degil de hani o... Clinkl simdi %
; tezgahlar mesela nasil desem; turuncu olacak, E
S mermer filan olacak. Sonra demir bir sey var. 2
g Demir daha da dominant goziikiiyor. O zaman o
oraya koyayim dedim."
UNISTRUCTURAL UNISTRUCTURAL
—s "Ya o bir dik kare prizma. Borusu. ... 50’nin (Not changed)
g 'g (aspirator derinliginin) yarisi diye distindim."
2
® 3 UNISTRUCTURAL UNISTRUCTURAL
. (Represented without measurement) "Pencereye 1 m, suraya (pencere ve aspirator
%D "Birincide belli degildi." arasi) 10 dedikten sonra elime 90 kald!. iste onu da
E oraya verdim. Kag oldu? 80 cm falan kaldi iste.
‘5’ 30’unu da buraya vereyim dedim. Geri kalanini da
s yukariya veririm diye diisiindim. Aspirator sanki
'§ 30 cm’mis gibi dustindim."
° PRESTRUCTURAL UNISTRUCTURAL
N "Gridi cok takip etmek istemedim. Cok ona bagh (Not changed)
% :_-‘g_ kalmig gibi hissettim. O yiizden 50 yapayim
a3 dedim."
RS

NA
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Table 39 (continued)

aspirator
(width)

"0 da 1 m, ocagi takip ediyor."

(Not changed)

UNISTRUCTURAL

UNISTRUCTURAL

cooktop (height)

(Given measurement: 80 cm)

"Kip. Yani dyle bir sey. ... Yuksekligi 80 ya da 1
falan... Onu ¢ok diisinmedim. Tezgahin igine
kusursuzca girdigini varsaydim. O zaman 80 falan
olmasi lazim."

"Sey diye diisiindiim hani tekerlekli sandalyeli
biri firin1 agarken rahat sey yapabilir mi? Ya da
koymasam mi firin diye disiindim. Onun yerine
mikrodalga firin... Ama dedim firin daha bi sirin
duruyor hatta belki kullanabilir dedim. Sonra
boyuna falan emin olamadim. 1 m’lik firn mi
olur falan, daha mi kigtk olur falan... Sonra
dedim 1 m olsun bari."

"Yani ¢ok mu buytik olur falan diye disundim. ...
Dustintrken de hani mesela kendi evimdeki
firini, ocagi falan diisindiim. O kadar buylik mu
ya dedim. Sonra koyayim bari dedim yani."

(Given measurement: 80 cm)
(Same with worktop height again, according to
other data)

UNISTRUCTURAL

NA

cooktop
(depth)

"Onda iste gridi diisindim. ... Ya aslinda kapagi
agarken falan, onu diisgiinmem lazimdi ama.. Cok
distinmedim Gyle ya."

"Tam tezgaha girsin diye."

UNISTRUCTURAL

UNISTRUCTURAL

cooktop (width)

"Onda iste gridi diisindim. ... Ya aslinda kapagi
agarken falan, onu diisginmem lazimdi ama.. Cok
distinmedim Gyle ya."

"1 m ¢ok fazlaydi. igim rahat etmedi. ... $&yle bir
durdum hani 1 m’lik bir ocak diigiindiim. Cok
biytik, daha kiigtik olmasi lazim dedim. Ona gore.
90 cm; o da yani ¢ok bi degisim olmadi ama daha
kulaga rahat geldi."

UNISTRUCTURAL

NA

"Ama sanirim arkasinda gergekten bir neden
yoktu hani. 1 m ¢ok fazla gelecegini dusindim.
80 daha dogru gibi geldi. O yuzden 80 yani. Cok

"... onu pargalara ayirdim falan. ... Hem Ustte hem
altta var raf. ... Aslinda 40, 40, 40 yapacaktim.
Sonra hani 90’1 gegiyordu boylari. O yizden biri 30

O iste. O ylizden 5 oradan gelsin, 5 de oradan
gelsin. Tam boyle surada tezgah degince... Yani
kot gozikecek gibi digiindiim. O yizden daha
estetik durmasi igin."

j@, distndigum bir sey degildi yani." olsun, yerdeki 30 olsun diye distindiim. O yiizden §
s biri 30, digeri 40, sonra digeri de 40 oldu. ... 90 cm’i E
2 yakalamak igin dyle oldu. ... Ozel bir sebebi yok. §
‘5 Alttaki 40 diye o da 40 olsun dedim. Cunk igine 3
= esya koyuyoruz falan. 30 cm de olabilirdi ama c
S ) . P ) o
3 oraya ayak falan girecek diye disindiim. Hani 5
T tekerlekli sandalyenin seyi falan... Ondan bir farki g
g olmasi lazim dedim, o ylzden 40 cm yaptim." €
® (Additionally, see "drawer (height from ground)"-
3rd session quotes)
UNISTRUCTURAL MULTISTRUCTURAL
g "Grid sistemi gibi yapmaya ¢alistim aslinda. ... 20 | (Not changed)
g tane kare var dedim. igine koyayim dedim. ... s
€ < | Gridin pargasi olarak..." E=
35 Pere g
o @ ]
- 2 2
g (@]
3 UNISTRUCTURAL UNISTRUCTURAL
"Grid sistemi gibi yapmaya ¢alistim aslinda. ... 20 | "Aslinda 105 olacak, pardon. Yanlis hesaplamigim.
tane kare var dedim. icine koyayim dedim. ... Ocagin genisligini azalttim ben. 90 oldu. Yanlardan
< | Gridin parcasi olarak..." 5’er 5’er biraktim. O ytizden 105 oldu."
2 "Onu sey diye disiindiim. Yarim ¢gember var ya.
2 ) ;
Py Onlarin yaninda bir tahta olmasi lazim diye c
g diistindiim. iki yanina da tahta var ince. Cember %
2 soyle gelmis diye disiindiim. Orada zaten bir pay c
c . . o . @
3 vermem lazim dedim. Hani et kalinigi mi diyorlar? 2
< S
[
c
3

UNISTRUCTURAL

UNISTRUCTURAL
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Table 39 (continued)

"Yani kendimi diistindiim. Gegen insanlari falan
distindim. Hani 1 m falan olmasi gerektigini

"ikinci kisimda da gelmedi hi¢ aklima."

= c
g diistindiim, ya da onan biraz daha az. Ama 1 m’yi 2
3 | gegmeyecek. O civarlarda bir sey olmasi lazim." S
§ "1 m hani yuvarlak bir rakam ya hani o ylzden. ﬁ
° ... Daha genis olmaz diye distindim." o
UNISTRUCTURAL UNISTRUCTURAL
» | "Once 4’e 5 olmasi gerektigini diisiindiim. Ona "Yine 4x5. ... Yaptigim seyden memnundum
g % gore yerlestirdim. ... 20 metrekare ya. iste 4’eve | aslinda."
% g 5’e boliinuyor diye. 2'ye 10 ¢ok uzun ve
2 § kullanimi k6t olan bir mutfak olur diye 4’e 5
é © | yaptim."
€ PRESTRUCTURAL PRESTRUCTURAL
"Yiiksekligi burada 4 m. ... insan boyu 2 m falan "Onu 3 m yaptim. 4 ¢ok fazla geldi."
_ | desek. 1 m daha ekliyim. Sonra hani ferah olsun "Uygulamada baktim. (Uygulamadaki tavanin...) -
< | dive 1 m daha ekledim. Cok biraz abarttim gibi. Kag cm oldugunu zaten size sordum. Sonra da hani S 5
2 Bir de hani burada 6lgtimleri yaparken hep 4 m’nin biraz fazla abartil oldugunu distindim. O QE_, ‘§
o | tavana falan bakiyordum. Hani ¢iinkii kasetler yuzden 3 yaptim. 2,80 de ¢ok yarim kalmis bir § a:,’
% arasi 1 m ya (deney ortamindaki tavandaki kaset rakamdi. 3 olsun, tam olsun." i -8
© kirigler). Oradan hesaplamaya galistyordum." 2
MULTISTRUCTURAL MULTISTRUCTURAL
k= "Yukaridan yuksekligi 1 m." (Not changed)
D5, .- : "
v o | "Yoo onda 6zel bir sebep yok.
£ S
= 9
52
a ©
o &
5 NA NA
%o — | "Capida 40. Bir kire." "Bilmiyorum, burada hep bir stirii sey 90 ya hani.
5 © | "1m olmasin dedim ¢ap. O ylizden 40 dedim." Ondan esinlenerek, o da 90 olsun dedim ¢ap1."
2 2 NA UNISTRUCTURAL
"Tahmin yani. 60 (¢ap) az mi olur diye (Not changed)
S < | dustindim. 50 de (yarigap) ¢ok fazla olur diye
[ole) e . n
4 3 | dustindim. 40 (yarigap) arasi...
- NA NA
__| "Dedim su anda oturdugum yerden zemin 60 (Not changed)
5 %D falandir diye diigtindiim. Yani tahmin ederek
g E ¢ikartmaya calistim 60°1."
- UNISTRUCTURAL UNISTRUCTURAL
W E "Onu vermedim de hani o da 80cm falan olcakti" (Not changed)
% -?—f "Tezgahla bir olsun diye."
= UNISTRUCTURAL UNISTRUCTURAL
"Once 90 cm’i diisiindiim. Bir yerde 90 cm diye (Not changed)
= duymustum bir masanin genisligi. Nerede
5 hatirlamiyorum. 1 m de olmasi hani artik biraz
3 | gridden gikayim dedim. Digeri de 2 m civari bir
% sey olsun, hadi 2,10 olsun. 10 cm oradan
S calmisim gibi olsun dedim. Qyle yani."
NA NA
= "Once 90 cm’i diisiindim. Bir yerde 90 cm diye (Not changed)
B duymustum bir masanin genisligi. Nerede
(] . .
o hatirlamiyorum. 1 m de olmasi hani artik biraz
% gridden ¢ikayim dedim."
e UNISTRUCTURAL UNISTRUCTURAL
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Table 40: Analysis of coded verbal reports of Participant-14

P-14 SESSION - 1 SESSION - 3
< S5
2w "B
2 & Coding and SOLO Evaluation Coding and SOLO Evaluation L3
3" 5=
[a] Q ¥
< -
- 8 - irrelevant reasoning (Not changed)
o T ;
=238
c c S
28
s 2
< 3 PRESTRUCTURAL PRESTRUCTURAL
¢ "g‘ - irrelevant reasoning (Not changed)
£ 0o
2 o
R
S S
NN
S ©
< PRESTRUCTURAL PRESTRUCTURAL
%o | -ignoring/neglecting (Not changed)
R
5328
Nz w
c 8 E
< c?
El PRESTRUCTURAL PRESTRUCTURAL
= o _| -ignoring/neglecting (Not changed)
££2
Q- X
= £ 9
6z <
= PRESTRUCTURAL PRESTRUCTURAL
= § |- limited/aligned with irrelevant volume (Not changed)
= =
$$%
= £ 32
o 3 =
< PRESTRUCTURAL PRESTRUCTURAL
o = | (Notenough information) (Not changed)
)
T3
< NA NA
52 |- wheelchair size and body size (Not changed)
g % - activity/movement involved in a use case
=< MULTISTRUCTURAL MULTISTRUCTURAL
__ | -recalling an example from daily life (and (Not changed)
Eo :g_ correlating scale/measurement with another
£ g | volume)
UNISTRUCTURAL UNISTRUCTURAL
o = | -gridtechnique (Not changed)
g5
& 2 UNISTRUCTURAL UNISTRUCTURAL
% —=| - activity/movement involved in a use case (Not changed) e 5
9] € 2| -size of objects addressed in the use case 2B
:_c: S ® =
g= 5 23
S o c 2
0 O MULTISTRUCTURAL MULTISTRUCTURAL = 0O
= (Not enough information) (Not changed) S
g g
E 2
@ NA NA o
S - limited/aligned with functionally relevant (Not changed) c
b= volume %
3 g - limited/aligned with functionally relevant g
% S | volume 3
@ MULTISTRUCTURAL MULTISTRUCTURAL o
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Table 40 (continued)

- grid technique

(width)

volume

UNISTRUCTURAL

UNISTRUCTURAL

- grid technique S5
@ © | -structural assumption - structural assumption 2=
] c 2
oS o
5 3 g §
MULTISTRUCTURAL MULTISTRUCTURAL =0
= |- intrinsic function of the object - intrinsic function of the object g . c
5 S | - structural assumption - structural assumption g 58
s s8¢
cg 2 <a
S8 §E2
(] =
= MULTISTRUCTURAL MULTISTRUCTURAL = ©
. - wheelchair size and body size (In addition to the previous session:)
2 - activity/movement involved in a use case (a) - wheelchair size c
3
<] - activity/movement involved in a use case (b) 'r%
;’ --- considering separate activities or E
o movements or use cases which are related or &
e
= involved in a more complex use case scenario, S
-;’—f and which directly and simultaneously modify .5
== the same measurement E
g --- simultaneously considering separate E
o measurement requirements =
o
MULTISTRUCTURAL RELATIONAL
o - idea of a standard measurement (Decision is compared with the virtual g2
8= example.) & 32
g ® - idea of a standard measurement o ‘g 3
c o S - g
> £ % 3 0
8 v €8
UNISTRUCTURAL UNISTRUCTURAL =
a - grid technique - grid technique s
o — K]
53 g
o Q
© UNISTRUCTURAL UNISTRUCTURAL o
a (Not enough information) (Not changed) s
o — K]
5z b
o~ Qo
© NA NA O
g - limited/aligned with relevant volume (Not changed) s
32T 2
TE3 c
s w2 2
2 g ™ Ee]
< UNISTRUCTURAL UNISTRUCTURAL S
- ignoring/neglecting - limited/aligned with irrelevant volume S
% E - limited/aligned with irrelevant volume =
T ® 2
s£ 3
PRESTRUCTURAL PRESTRUCTURAL o
- correlating scale/measurement with another (Not changed) s
2 T | volume E
< T 2
g E g
UNISTRUCTURAL UNISTRUCTURAL S
5 | - correlating scale/measurement with another (Not changed)
=
© B 3| volume
53 %
@© — UNISTRUCTURAL UNISTRUCTURAL
S = | -ignoring/neglecting - idea of a standard measurement
()
5T
& = PRESTRUCTURAL UNISTRUCTURAL
§ = | (Norelevant information) (Not changed)
S
£ 8
g2 NA NA
§ - correlating scale/measurement with another (Not changed)
©
-y
wv
(©
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Table 40 (continued)

- correlating scale/measurement with another

(Not enough information)

Q=
§ 5 volume ( and idea of a standard measurement;
S E and recalling an example from daily life)
= UNISTRUCTURAL NA
2 = | -grid technique - correlating scale/measurement with another
£ § volume
S UNISTRUCTURAL UNISTRUCTURAL
S = | -grid technique (Not enough information)
£%
S 2 UNISTRUCTURAL NA
- idea of a standard measurement (In addition to the previous session:) c
2 (An additional function is assigned and '%
*0;; integrated into the decision making process.) E
=) - correlating scale/measurement with another &
3w volume °
° =3 - intrinsic function of the object .5
b - wheelchair size g
=} —
o - activity/movement involved in a use case g
UNISTRUCTURAL MULTISTRUCTURAL =
2 - grid technique (Not changed) 5
353 5
s g
35z 2
o UNISTRUCTURAL UNISTRUCTURAL o
g |- grid technique (In addition to the previous session:) '5
? t s - limited/aligned with irrelevant volume ®
23 2
> €3 [}
o I = 0
S UNISTRUCTURAL UNISTRUCTURAL '8
= - body size (Not changed) S
e =1
5 g
3 UNISTRUCTURAL UNISTRUCTURAL '8
. g - improvising (Not changed)
S 3
= £
c ¢
[
£z
t o
~ £ PRESTRUCTURAL PRESTRUCTURAL
= - body size (Decision is compared with the virtual 2
.%0 - subjective feeling of spaciousness example.) g 2
< g3
3 MULTISTRUCTURAL MULTISTRUCTURAL = °
o £ (Not enough information) (Not changed)
52T
= = g
Sm 9o
S © %
© < NA NA
% = (Not enough information) - correlating scale/measurement with another
i E] volume
o=
= NA UNISTRUCTURAL
5 <= | (Not enough information) (Not changed)
8%
32 NA NA
= 2 | -recalling an example from daily life (Not changed)
o W
2o
" £ UNISTRUCTURAL UNISTRUCTURAL
v 2 |- correlating scale/measurement with another (Not changed)
= 2 | volume
= UNISTRUCTURAL UNISTRUCTURAL
o £ | (Notenough information) (Not changed)
Qo T
23z NA NA
@ £ | -idea of a standard measurement (Not changed)
Qo a
o @
+ T

UNISTRUCTURAL

UNISTRUCTURAL
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Table 41: Analysis of verbal reports of participant-15

P-15 SESSION - 1 SESSION - 3
: 55
K= =
2 & Quotes and SOLO Evaluation Quotes and SOLO Evaluation L7
o 2=
[a] 2. 5
c "Ben buraya bir tane pencere yaptim, biraz "Bu cam ve dolaplari yine dustinmedim. Sadece
o algakta, 151k gelsin, hani o da faydalanabilsin cami Isik getirmesi igin distindim. Yani boyle
= di.ye." burada herhangi bir isle ugrasirken disariyi gérsiin
% "Once cami koydum, Ustteki dolaplardan 6nce. diyerekten." 5
=3 Disariy1 gérmek giizel olur diyerekten." ®
Q . . & . . . o 2
S __| "Simdi s6yle; su muslugun bir miktar ylksekligi é
§ 2 | oluyor. Béyle tuvalet muslugu gibi direk boyle pit o
s § diye agilabilecek bir sey olmadigi igin biraz uzun =
g %1 oluyor. Buraya yazmayi unutmusum ama, burayi '%
3 yaklasik 25-30 cm olarak distindim. ... Onu g
< diisiindiim sadece. Yani buraya miimkiin 2
g oldugunca yakin olsun istedim ama tam bunun -
_'g uzakligiyla da ilgili emin olmadigim igin..."
3 UNISTRUCTURAL UNISTRUCTURAL
— | "Pencerenin boyutunun bunun (tezgahin) (Not changed)
% S | boyutuyla ayni oldugunu diisiindim ama... -
e 2| Genigliginin aynen. Hani tamamen “béyle giizel 2
[}
2 8| olur” gibi bir tasarim karari yani ok sey 2
ot . .y Q
T g distinmedim. 2
= c [e)
2 S
8 UNISTRUCTURAL UNISTRUCTURAL
= "Disinmedim. Ama sey bdyle... Ona ne deniyor, (Not changed)
% o kurdele mi deniyor? Oyle uzun, genis bir pencere c
S < | dusindim yani." )
z & g
— [}
23 8
s S °
8

PRESTRUCTURAL

PRESTRUCTURAL

countertop (depth)

"Ondan sonra aslinda ben erisebilmesi igin
buray (tezgah derinligi) 50 cm yaptim, yani
normalden dar oldugunu duistindiim. Normalde
daha genis sanki, ¢inku firin falan koyuyoruz biz.
Firin baya genis bir sey. Sonra iste bu ortadakini
(ada tezgahi) yaptim. Clinkl buray1 20 cm’e
kadar falan daraltamayacagim igin, illa burada
erisemeyecegi yerler olacakti."

"0 da yine ayni sekilde; hem cok kiigtik bir alan
olmasin, verimli sekilde kullanilabilsin, hem de
maksimumda erigebilsin diye biraz. Yani mesela
illaki burada duvara dayanacak seyler oluyor. Ne
bileyim deterjanlar falan genellikle buraya
konuluyor iste. Yani tezgaha bir sey koyacaksaniz
ortasina koymuyorsunuz hani, genelde duvara
yapistirip konumlandiriyoruz. O ylizden boyle
disiindim yani. Cok algak sey olursa... lii... Daha
az derinligi olursa hani kullanis agisindan gok bir
anlami olmaz dedim. O yiizden ortada biraktim.
Oyle, kendimce..."

"Tezgahin formunu degistirdim. Orada (VR) tezgah
60 cm’di derinligi. En ug noktasina ulasamiyordum
rahatlikla. Yani bir seye erismeye galisirken onu
dugurecegim de, 6nce bana dogru biraz sansim
yaver gidecek gelecek gibi bir durum vardi. O
yuzden boyle ortaya dogru daralan bir sey yapmak
istedim. Yani en son artik boyle sey de... Mesela
orada rahatlikla hani bir sey de yikayamazdim,
elimi de yikayamazdim. Orta tarafi 40 cm olacak
sekilde, disarida 55 cm’den 40 cm’e dogru boyle
gelen bir kivrim olsun istedim. Yani buralari da... En
fazla tabi burayi kullanabiliyor ama buralar da yine
kullanabilecegi bir dlgege indigini disindim."

MULTISTRUCTURAL

RELATIONAL

Measurement, Interaction, Observation

214




Table 41 (continued)

countertop (height)

"90-100 dedim. Yine kendi boyumdan yola
ciktim. Arabanin da, yani tekerlekli sandalyenin
de biraz yiikselttigini farz ederek ulasabilecegini
disundim biraz."

"Kendi boyumdan diistindiim. iste diistindiim
bacak boyum ne kadardir diye. 1 m var midir,
yok mudur falan... Normalde benim evde tezgah
belimden yukariya denk geliyor muhtemelen
diye diigiindiim. Kesnlikle, kalgami gegtigi kesin
hani. O yizden 1 m’den yiiksektir diye
distndim bir tezgah. Ama daha algak olmasini
istedim. O yiizden 90-100 diye sey yaptim."

"Yiksekligi 75 cm yaptim iste, rahat rahat erigsin
diye. Orada kag¢ cm idi su anda hatirlamiyorum
ama onu azalttim yani. ... Orada yani biraz gérmek
icin de mesela kafami kaldirmak, yerden destek
alma ihtiyaci duyuyordum yani ucunda berisinde
gerisinde ne var diyerekten. O yiizden bdyle bir sey
yaptim."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement,
Interaction, Observation

cooktop
(width)

(Represented without measurement)
"Aslinda bir ocak muhtemelen 50 cm’den genis."
"Onlari diisinmedim ya, hi¢ disinmedim."

(Represented without measurement)

PRESTRUCTURAL

PRESTRUCTURAL

base cabinet doors (width)

"Simdi soyle; bir seyin yanina gidiyor mesela
sandalyesiyle, bir seyi agmak istiyor. O sey ne
kadar uzun olursa, onu agmasi igin -yani onun
yarigap! kadar agiliyor ya neticede bir geyrek
cember tariyor gibi-; ne kadar kuigtk olursa
onunla deal etmesi, yani onunla basa ¢ikmasi,
daha kolay olur diye dustindiim. O yuizden biraz
kigiik tuttum."

"Normalde daha buyiktir diye digsindim.
Clnku nasil séyliyim 50 cm g¢ok buyik bir sey
degil bence, iste su kadar falan heralde.
Normalde daha genis oluyor hani. Clinkd iste
boyle mutfakta daha biyik seyler konuyor. O
yuzden. Normalden kiigtik olmasini istedim
yani."

"Degismis olmasi lazim. Ama onu hesap
etmemisim. Sadece yiksekligini diisindim. Yani su
genel, suranin uzunlugunu 2 m kabul ediyorum.
Oraya gore iste bese bolunlyor esit sekilde.
Yaklasik ne kadar oluyor; 40’ar cm. Aslinda
kiigtilmis baya. Gerek yok oyle bir seye ¢ok fazla
ama."

Measurement, Interaction, Observation

MULTISTRUCTURAL MULTISTRUCTURAL

= | (Represented without measurement) (Represented without measurement) s

5 "Lavaboya dair bir 6lgl yok. Sadece bunun igine s

2 | oturdugunu farzediyorum yani." <

X wv

% PRESTRUCTURAL PRESTRUCTURAL _8
" "Asagidakilerle ayni o da, 50. ... Bunu devam "Bu cam ve dolaplari yine disiinmedim."
8 ettirsin diye hani... Genellikle ayni ¢linki. Sagma -
° — | gbriundryani. Ya iki kati falan gibi bir sey olmasi 2
E %5 | lazim. iki kati da 1 m’lik bir dolapta gok biiyiik. S
'§ 2| Belki vardir emin de degilim ama. .. Ayni modiil _53
= devam etsin istedim orda da sadece."” o
2 UNISTRUCTURAL UNISTRUCTURAL
2 (Represented without measurement) (Represented without measurement) =
-u°—J° "Once cami koydum, iistteki dolaplardan énce." "... dolaplar yine disiinmedim." 2
= = | "Hig dustinmedim onu da. Yani sadece yerden S
L) a fm [}
o S| tekerlekli sandalye kullanan bir insanin @
3 neo erisebilecegi sekilde odaklandim. Onlari S}
E € | disinmedim hig. ... O buralara zaten ulagamiyor. 5
5 £ | 0 yiizden buralari diisiinmedim. Yani oralara hi¢ S
2 bir sekilde ulasamayacagini diisiindigiim icin." E
©
3 NA PRESTRUCTURAL £

distance between counters

"Ortadakiyle surdaki (kenardaki tezgah) arasinda
2 m uzaklik koydum. Hani rahatlikla buradan
manevrasini yapsin donsin gegsin diyerekten."
"Ozellikle koydum ki oradan, hani suradan
doniip rahatlikla manevra yapabilsin, etrafinda
gezebilsin diye. Clinki bir kolaylik yapiyoruz
hani. Eger oraya ulasmak zor olursa hos olmaz
diyerekten."

"Buraya yazmamisim ama yine ayni sekilde 2 m
diisindim burasini, bununla buradaki tezgah
arasindaki seyi. iste rahatlikla her tarafta
donebilsin diye. Cuinki o stirede geri git geri gel
falan ¢ok da eglenceli bir durum degil yani diye
distindim kendim."

MULTISTRUCTURAL

MULTISTRUCTURAL

Experience of navigating on

wheelchair, Observation
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Table 41 (continued)

island countertop (height)

"90-100 dedim. Yine kendi boyumdan yola
¢iktim. Arabanin da, yani tekerlekli sandalyenin
de biraz yiikselttigini farz ederek ulagabilecegini
distindum biraz."

"Kendi boyumdan diistindiim. iste diisiindiim
bacak boyum ne kadardir diye. 1 m var midir,
yok mudur falan... Normalde benim evde tezgah
belimden yukariya denk geliyor muhtemelen
diye dustindim. Kesinlikle, kalcami gegtigi kesin
hani. O yuizden 1 m’den yiiksektir diye
distindim bir tezgah. Ama daha algak olmasini
istedim. O ylizden 90-100 diye sey yaptim."

"Yine yerden yuksekligini 75 yaptim. Diger tezgahla

ayni yukseklikte olsun diye."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement,
Interaction, Observation

island countertop (depth)

"Onu soyle dugtindim. Buranin (tezgahin), ¢ok
fazla daraltamam diye distndim, her yerine
erismesi agisindan. Boyle etrafinda
dolasabilecegi bir sey olsun dedim. Mesela
suradaki cisme buradan dolasip, buradan da
erisebilir gibi... Boyle ortada da ayri bir tezgah
olsun diye dugtindim."

"Sonra iste bu ortadakini yaptim. Ctinkl burayi
(tezgah derinligini) 20 cm’e kadar falan
daraltamayacagim igin, illa burada
erisemeyecegi yerler olacakti. Her tarafindan
erisebilecegi boyle bir sey yaptim."

"Ben yine aslinda burada ayni modiilii (tezgah
dolaplarinda kullanilan modiil) devam ettirdigim
icin onlari yazma ihtiyaci duymamigim heralde."
"Dedigim gibi yine ayni moduliin devami gibi.
Yani ¢linkii mutfak dolabi mesela almaya
gidiyorsunuz belli seyler var, ona gore aliniyor
falan gibi. Yani ondan da 6te, bir dolap yapmak
istesem belli 6lgUleri olur onu tekrar ederim bir
sekilde uydugu yere koyarim. Ya da elimdeki
olgliyu degerlendirerek orayi bélmeye ¢alisirim
gibi dustindiim."

"Ortadaki tezgahin formunu da ayni sekilde
degistirdim. O da 55 cm’den 40 cm’e dogru
kugulerek geliyor. Yine burayi daha verimli

kullanabilecegini diislindiim. Ama ayni sekilde yani

¢ok da kiiglik kalmamasi igin buralarda da boyle
birazcik daha buyuk alanlar olsun diye. Yine
erisebilecegi sekilde digtindim. Yani 55 cm’in her
yerine olmasa da. Buylik oranda kullanabilir diye
oyle yaptim."

MULTISTRUCTURAL

MULTISTRUCTURAL

Measurement, Interaction, Observation

island countertop (width)

"Onu soyle distindim. Buranin (tezgahin), ¢ok
fazla daraltamam diye disindlm, her yerine
erismesi agisindan. Boyle etrafinda
dolasabilecegi bir sey olsun dedim. Mesela
suradaki cisme buradan dolasip, buradan da
erisebilir gibi... Boyle ortada da ayri bir tezgah
olsun diye dugtindim."

"Sonra iste bu ortadakini yaptim. Cuinkl burayi
(tezgah derinligini) 20 cm’e kadar falan
daraltamayacagim icin, illa burada
erisemeyecegi yerler olacakti. Her tarafindan
erisebilecegi boyle bir sey yaptim."

"Ben yine aslinda burada ayni modiili (tezgah
dolaplarinda kullanilan modiil) devam ettirdigim
icin onlari yazma ihtiyaci duymamigim heralde."
"Yani iki tane sey gibi boyle."

"Yani bundan 50cm’e 50cm bir yer zaten kiigiik
bir alan yani ¢cok da verimli bir sekilde
kullanabilecegini diisinmedim. Yani ben aslinda
burayi iste bir seyler keser, yani gesitli yemekler
hazirlamak igin kullanilabilecek aktiviteler olarak
distindim. O ylzden biraz genis olmasi iyi olur
diye disiindiim. Annem hep sikayet ediyor
mesela tezgahinin genis olmamasindan. Rahatga
¢alisabilmek adina 1 m’nin yeterli genislik
oldugunu disiindim yani."

(Not changed)

MULTISTRUCTURAL

MULTISTRUCTURAL

Observation
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Table 41 (continued)

"Buzdolabindan da 1 m uzakta. Aynen. Aslinda (Not proposed) c
° s . S ¢
c orasl isi biraz bozdu. Buzdolabini, kagidim o O
L) q P £ B
@ 0| birazcik daha buyuk olsaydi suraya falan = g
S & | koyardim belki. Ama oraya koyuverdim onu yani 29
% g cok sey yapmadim. Aslinda 90 cm yerden e '8
Y 5 gectigini farzediyorsam 1 m’den zaten :O: g‘
9 ‘g‘ gegebiliyor olmasi gerekiyor diye sey 2=
E g | yapmadim." 29
i 9
bS] 2

MULTISTRUCTURAL NA 0

c g "Buzdolabi sunun bittigi yerden (ada tezgahin (Not proposed)
§ B diger tezgaha uzak tarafi) bashyor. Oyle
s “_é distndim. Yani 2.5 m 6teden basliyor."
RS
e 2
8 €
5 3
T 0o UNISTRUCTURAL NA

"Buzdolabina dair hani bir sey disinmedim.

Daha genel 6lglleri ne kadardirki diye diistintip
yazdim. Yani ona 6zel bir tasarim kararim yok."
"Evet, evimdeki mutfagi diislindiim ne kadardir

"Buzdolabini kaldirdim sadece. Ornek mutfakta da
yoktu diye onu ¢ok diistinmek istemedim."

distndim."

—= | diye. Buzdolabinin derinligi baya bir oluyor
§ ¢lnkd. Onu hesap etmeye galistim yani. Mesela
z ben tam onun arkasina yaslandigimda yarim
go benden daha gelebiliyor diyerekten, kendi
= gelisinden yola gikarak bir 90-100 vardir heralde
dedim. Aslinda bdyle yapinca zaten noluyo... ta
suray! falan geciyor 90-100 dedimmi seyi. Bunu
hi¢ disinmemisim muhtemelen."
UNISTRUCTURAL NA
"Buzdolabina dair hani bir sey disiinmedim. "Buzdolabini kaldirdim sadece. Ornek mutfakta da
Daha genel dlglileri ne kadardirki diye diistintip yoktu diye onu ¢ok diisinmek istemedim."
= | yazdim. Yani ona 6zel bir tasarim kararim yok."
5 "Oraya dogru 70-80 cm oluyor da... Su tarafata...
2 Buna atiyorum 1 m dersem, burayla bunun arasi
go gergi 2 m... Yoo karsiliyormus da bunu ¢ok
= distinmedim yani. Sadece kendi evimdeki 6lglyu

UNISTRUCTURAL

NA

window (height from ground)

(Not proposed)
"Acllan bir pencere yok. Onu unutmusum."

"Onlari (diger pencereleri) dusinmedim. Pencere
ile ilgili tekrar degerlendirdigim, orada tezgahin
onine geldigimde her ne kadar tezgahin hemen
istiinde bir pencere olsa da oraya ben boyle
boynumu kaldirarak bakmam gerekiyordu ve hig
bir sekilde erisimim yoktu onu agmak adina. Onun
yerine buraya bir tane cam ekledim. Onun
(tekerlekli sandalye kullanicisinin) acabilecegi
yukseklikte, 75 cm ytiksekliginde kulbu olacak
sekilde agilabilir bir cam koydum. Oyle diistindim."
"Onu ¢linkl tezgahin yiksekligini de ayni sekilde
disuinmistim. Gittiginde kolaylikla camin kulbunu
acabilsin diye. Clinkli simllasyonda hani buradaki
cami agmasinin hig bir olanagi yoktu yani. Kendi
yonetiminde de bir cam olsa iyi olur diye
dugtindiim."

NA

MULTISTRUCTURAL

Interaction, Observation
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Table 41 (continued)

iki kisi yanyana rahat rahat yesin diye sey
yaptim. Kolu molu ¢arpar, bir de simdi normal
bir sandalyeden eni daha genis oldugu icin diger
yandaki sandalye ile garpmamasi, girip ¢ikarken
rahatsiz etmemesi, ne bileyim iste bunun
(masanin) ayagiyla rahatsizlik verici bir iligki
kurmak zorunda kalmasin diye. Yani 2 m'yi
kendim genis diisindim. Genisge olsun dedim."

MULTISTRUCTURAL

MULTISTRUCTURAL

o (No information) "Duvar surada bitiyor. Buradan sey basliyor. Burasi %
= 2 m, bu da 2 m. Arada 1 m’lik bir bosluk var surada S
= camin oldugu yer igin. Oraya da rahatlikla girebilir &
& diye dustindim onu agmak igin." '§
§ "Yani soyle. Bunlarin hepsini ayni anda disindim. S <
§ Ona da o kadar kaldi gibi oldu yani. Masayi _?_:" g
p diisindim, bunu distindiim. Geriye de 1 m kald:." a‘%’ﬂ g
& "Mesela ilk dustindugiimde daha dar bir 6lgu > §
3 kaliyordu 50 cm gibi. Genisletmek istedim. Yani 1 S o
% m olsun istedim oradaki genislik. Clnku 8
= sandalyesiyle de rahatlikla girebilsin, erisebilsin §
2 diyerekten." s
° NA UNISTRUCTURAL =z
"Sadece genisligini disiindiim, rahatlikla "Genisligine 90 cm dedim. Simulasyonda da 90
gegebilecegi genisligi." cm’di, baya rahatga gegtim. Bir sikinti olmuyorsa
"80-90 cm, yani heralde uygundur diye ozellestirmeye gerek yok diye onu 90 cm biraktim." S <
distindim. Aslinda kilosuna falan bagh olarak ooc
= degisiyordur muhtemelen de. Standart bir kapi E §
5 da saninm bu genislikte, ok da emin olmamakla > %
3 | beraber séyliyorum. Bilmiyorum, uygun gibi £o
15} geldi. Yani suradan referans aldim. iste surasi 1 8 =
9] . L . . o <
S | mise, 1m baya genis gibi geldi bana, yeter gibi g2
geldi yani. ... Yani sey olarak gegebilmesi igin, 5 Y
rahatlikla bir yere garpmadan, herhangi bir u% 2
yerine zarar vermeden."
MULTISTRUCTURAL MULTISTRUCTURAL
= (Represented without measurement) (Not changed) 5
e "Kapinin yiiksekligini de dugtinmedim. Sadece "Yok. Sadece kulpunun yiksekligini dugtindim." s
£ | genigligini dugindim..." g
S ]
S PRESTRUCTURAL PRESTRUCTURAL 8
(Represented without measurement) "Sadece kulpunun yuksekligini disundim. ... =
Z | "Sadece genisligini dugindum..." Simulasyonda yiiksekligi 1 m idi. Aslinda erisilebilir ;r_.gu
% bir boydu, ¢ok sorun degildi ama 95 cm olsun 22
= dedim. Béyle kendimi kétii hissetmiyim yani g §
2 kolumu kaldirmak zorunda hissetmiyim diye 95 cm e
& yaptim oray1." a5
< [T
el -
PRESTRUCTURAL MULTISTRUCTURAL =
"Yani masanin 6lgulerini ok fazla diisinmedim (Not changed)
hani ¢linkii sadece kendi yiyecegi alan. Normal "Masamin boyutunu da degistirmedim."
bir insan da masanin her yerine erisemiyor, o
ylizden."
"Yani bizim evdeki mutfak masasini distindiim.
Bir de salonda yemek yedigimiz bir masa var.
Salonda yedigimiz mesela kare seklinde. O da
heralde bu civaridir diye yani. Mutfaktaki ince
uzun mesela boyle herkes tek sira halinde
< | yiyebiliyor. Burada béyle daha bir, buraya da
g cam koydugum icin iste boyle etrafinda daha bir
i’ dondilen, daha giizel bir alan olsun istedim yani.
% Karenin daha hos oldugunu diisindiim. 2 m’yi de
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Table 41 (continued)

table (height)

"Masanin yerden yuksekligini 70-80 cm olarak
distndlm. Boyle kendim oturdugumda, benim
boyum iste 1.55 civarl. iste kendi dizimden
asagisi ne kadardir, iste onu ne kadar kaldirir
falan gibi ortalama 70-80 cm yukseklikte olursa
rahatlikla oraya girebilecegini disindim."
"Yani boyle rahat¢a oturdu mu elinin altinda
olsun istedim yani. Boyle yukari dogru uzanarak
yemek zorunda kalmasin istedim."

"Sadece yerden yuksekligini degistirdim. Yerden
yuksekligini 70 cm yaptim. 90 cm bir tezgaha boyle
erisebiliyorsam, yani o ylkseklikte bir seyde de
yemek yemek istemem hani boyle elimi kolumu
kaldirip. Demekki kolumu kaldiriyorsam iste
yaklagik gogsiimin Ustiine falan denk geliyordur.
Rahat olmaz diye onu asagiya ¢ektim. Boyle daha
rahat olacagini disiindiim hani yemek yemenin,
camla iligki kurmanin..."

RELATIONAL

RELATIONAL

east window
(width)

(Given measurement: 200 cm)

"Yani yaklasik yarisi falan camdir diye diigtindiim.
Geri kalani normal duvar. ... Onu seye gore
belirledim, masanin genisligine gore. Yani o
masaya 6zel bir cammis gibi olsun istedim."

(Not changed)
"Ayni duruyor. ... O glizeldi bence."

UNISTRUCTURAL

UNISTRUCTURAL

"Mutfagin boyutlari sadece asmayacagimi (Not changed)
» | dusiinerek yaptim yani. Tam olarak sey "Ayni sekilde."
§ g yapmadim yani. Suranin 5 m, bu tarafinda 4 m
i g oldugunu distnerek yaptim."
o § "Cuinki 20 metrekare bir alan. 2x10 yapsam ince
g % | uzun sagma bir yer olacakti. Olgisii kolay oldugu
€ | icin 4x5 uygun diye diistindiim."
PRESTRUCTURAL PRESTRUCTURAL
= (Represented without measurement) (Represented without measurement) c
& | "Tavan yuksekligi belli degil. Sadece yerden cikan | "Yiksekligini yine disinmedim. Yani tavan ]
£ | yukseklikleri distindiim. Total yuiksekligi hesap yuksekligini hesap etmedim. Sadece yerden S
§° etmedim." yukselen, erisilebilirlik yiksekliklerini distindim." ﬁ
g PRESTRUCTURAL PRESTRUCTURAL ©
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Table 42: Analysis of coded verbal reports of Participant-15

P-15 SESSION - 1 SESSION - 3
< S5
S o =
2 £ Coding and SOLO Evaluation Coding and SOLO Evaluation L3
8"~ -
[a] Q X
< 2
= - wheelchair size and body size (No new consideration)
9 -%" =| - limited/aligned with irrelevant volume o<
8£5 S 2
Te S 58
ge® g
T @ £ g o
c £ o c 2
s S5 & =0
8 UNISTRUCTURAL UNISTRUCTURAL
¢ - correlating scale/measurement with another | (Not changed) -
8 & _| volume kel
©c £ £ =
23 e
552 b3
€ 3 3
H UNISTRUCTURAL UNISTRUCTURAL
¢ - ignoring/neglecting (Not changed) c
282 2
© - C ©
z & ® 2
o c 9 7]
S 3 £ a
S8~ 3
2 PRESTRUCTURAL PRESTRUCTURAL
- wheelchair size and body size (Decision is compared with the virtual example.)
- activity/movement involved in a use case (a) (Design is transformed based on similar criteria.)
- idea of a standard measurement (and (In addition to the previous session:) =
= recalling an example from daily life; and - wheelchair size and body size 2
‘é correlating scale/measurement with another - activity/movement involved in a use case (b) 2 §
) volume) --- considering separate activities or movements g %
S - intrinsic function of the object or use cases which are related or involved in a g ©
g more complex use case scenario, and which a5
g ]
5 directly and simultaneously modify the same § g
S measurement 8
--- simultaneously considering separate =
measurement requirements
MULTISTRUCTURAL RELATIONAL
a - wheelchair size and body size - wheelchair size and body size 2 e
9 = | - activity/movement involved in a use case - activity/movement involved in a use case g 5 -S
- C -
g2 |- idea of a standard measurement (and g S 2
C fo
3£ recalling an example from daily life) 29 §
o C
° MULTISTRUCTURAL MULTISTRUCTURAL s-©°
2= |- ignoring/neglecting - ignoring/neglecting
£ 5
8=
o = PRESTRUCTURAL PRESTRUCTURAL
o= |- wheelchair size and body size (Design is transformed in a similar manner. £ -
.OE) & | - activity/movement involved in a use case However participant reports that she did not put g S g
@ 3 | -idea of a standard measurement much more thougt into it.) o *g g
Q g - intrinsic function of the object (No new consideration) E E 2
T O 9 8§
== MULTISTRUCTURAL MULTISTRUCTURAL =
= - ignoring/neglecting - ignoring/neglecting g
5 =]
E e
= 3
£ 2
@ PRESTRUCTURAL PRESTRUCTURAL o
= © | -repeatinga modular design (No new consideration) 5
S
£ T =]
£z 2
S @
© O g
23 UNISTRUCTURAL UNISTRUCTURAL o
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Table 42 (continued)

(No new information)

22T (Measurement is evaluated. It is based on the cc
c 2 5| concerns below.) o2
a8 & o o ] 5 ©
s < 5 (- wheelchair size and body size) 8 2
= § g (- activity/movement involved in a use case) % %
28 & NA PRESTRUCTURAL =@
- wheelchair size and body size - wheelchair size and body size 0
c - activity/movement involved in a use case - activity/movement involved in a use case =
[} B0 o
b 20 o
3w 885
23 £8%
= © g ©
g3 g5 3
c
5" 259
4 g
MULTISTRUCTURAL MULTISTRUCTURAL a
a - wheelchair size and body size - wheelchair size and body size 2 .=
= & z| - activity/movement involved in a use case - activity/movement involved in a use case g .5 =
& g g - idea of a standard measurement (and “S-' ‘g s
2 2 < recalling an example from daily life) o E ﬁ
o C
° MULTISTRUCTURAL MULTISTRUCTURAL > =
- - wheelchair size and body size (Design is transformed based on similar criteria.) £ e
- g = = activity/movement involved in a use case g é %
S @ B -repeating a modular design Loz
» & 9 = I S T)
v 35 o [T
S = S €2
MULTISTRUCTURAL MULTISTRUCTURAL s-©°
g |- repeating a modular design (Not changed) _g
2 ‘g < | - intrinsic function of the object §
o 2 3 2
2 53 2
8 MULTISTRUCTURAL MULTISTRUCTURAL o

- wheelchair size (Not proposed)

counter and fridge

on wheelchair,
Observation

UNISTRUCTURAL NA

Experience of navigating

(Not enough information) (Not proposed)

distance between | distance between island

NA NA

counter and fridge

- idea of a standard measurement (and (Not proposed)

recalling an example from daily life)

fridge
(depth)

UNISTRUCTURAL NA

- idea of a standard measurement (and (Not proposed)

recalling an example from daily life)

fridge
(width)

UNISTRUCTURAL NA

g __| (Not proposed) - wheelchair size and body size < 5
% = 2 - activity/movement involved in a use case % =
2E£3 8 2
R g
< NA MULTISTRUCTURAL £0
(No information) - wheelchair size &
c o 5
ok 25
©
is gs52
i 5 S
[
S g < 3
C = ;
8 £ 8cd
2 3 = O
T O 8_
NA UNISTRUCTURAL 5

221




Table 42 (continued)

- idea of a standard measurement (Not changed) g"
- wheelchair size and body size (Decision is compared with the virtual example.) Eo N
5 3
2 = ﬁ 2
= °ig
8 °©3 8
o ,g g o
3
MULTISTRUCTURAL MULTISTRUCTURAL )
= - ignoring/neglecting (Not changed) S
a0 2
2
Y g
o
_g PRESTRUCTURAL PRESTRUCTURAL '8
° - ignoring/neglecting - wheelchair size and body size £ . c
T = - activity/movement involved in a use case g § 0
& < £ 2%
c 282
P 20 9
8 £ O + E
° L £ 0o
PRESTRUCTURAL MULTISTRUCTURAL =
- recalling an example from daily life (Not changed)
% £ | - bodysize
k] —g - wheelchair size
- MULTISTRUCTURAL MULTISTRUCTURAL
- wheelchair size and body size (Decision is compared with the virtual example.)
- activity/movement (a) involved in a use case
- activity/movement (b) involved in a use case
= --- considering separate activities or
,ﬁo movements or use cases which are related or
£ involved in a more complex use case scenario,
% and which directly and simultaneously modify
o the same measurement
--- simultaneously considering separate
measurement requirements
RELATIONAL RELATIONAL
z = - correlating scale/measurement with another | (Not changed)
2 3 | volume
o £z
3z = UNISTRUCTURAL UNISTRUCTURAL
_ @ | -improvising (Not changed)
]
2 E
s g
[
~ £ PRESTRUCTURAL PRESTRUCTURAL
- ignoring/neglecting - ignoring/neglecting c
=y S
£® °
g2 g
PRESTRUCTURAL PRESTRUCTURAL o
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APPENDIX B

SHEETS SUBMITTED BY PARTICIPANTS

Figure 5: Participant-01's Session-1 proposal
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Figure 6: Participant-01's Session-3 working sheet
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Figure 7: Participant-01's Session-3 proposal
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Figure 8: Particpant-02's Session-1 proposal
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Figure 9: Particpant-02's Session-3 proposal
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Figure 10: Particpant-03's Session-1 proposal
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Figure 11: Particpant-03's Session-3 proposal

227



Figure 12: Particpant-04's Session-1 proposal

Figure 13: Particpant-04's Session-3 proposal
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Figure 14: Particpant-05's Session-1 proposal
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Figure 15: Particpant-05's Session-3 proposal
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Figure 16: Particpant-06's Session-1 proposal

Figure 17: Particpant-06's Session-3 proposal
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Figure 18: Particpant-08's Session-1 proposal
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Figure 19: Particpant-08's Session-3 proposal
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Figure 21: Particpant-09's Session-3 proposal
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Figure 23: Particpant-10's Session-3 proposal
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Figure 24: Particpant-11's Session-1 proposal

Figure 25: Particpant-11's Session-3 proposal
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Figure 26: Particpant-12's Session-1 proposal
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Figure 27: Particpant-12's Session-3 proposal
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Figure 28: Particpant-13's Session-1 working sheet
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Figure 29: Particpant-13's Session-1 proposal
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Figure 30: Particpant-13's Session-3 proposal
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Figure 31: Particpant-14's Session-1 proposal

Figure 32: Particpant-14's Session-3 proposal
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Figure 34: Particpant-15's Session-3 proposal
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