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Misinterpretation on the “real user” in interior design becomes a fundamental
issue that prohibits interior designers to include new design thinking in the
interior design process. The purpose of this research is to strategize on how to
include Universal Design (UD) is a common practice in interior design process
towards users centric in Malaysia. This study uses literature survey in
comprehend UD theories and practice. The results from the literature survey
assist this research in generating a theoretical proposition. In order to answer
the main research question, this research employs case study research
methodology in two phases. The first phase is to examine the compliances of
Malaysia standard 1184:2014 (UD and accessibility in the built environment-
code of practice (second revision) in built environment in Malaysia. The second
phase is to document the current interior design process practices in Malaysia.
The results from the first phase established that most of the selected building
samples in this study moderately comply the MS 1184:2014. The findings give
an evidence for this study to strategize for included UD in the interior design
process. As a final, the second phase of data collection on documentation of
the current interior design process in Malaysia has been performed. The results
had been streamlined into twelve best interior design task descriptions. The
streamlining design tasks contribute for this study to propose a potential stage
for include UD in the interior design process. There are seven potential stages
for UD inclusion in Interior design process. Then, this study recommends the
inclusion of UD in the interior design process through the theoretical model in
demonstrating the theoretical proposition of this study which posits “designers
can successfully include UD by introducing empathic comprehension about all
users have restricted capabilities during the conventional design process”. The
recommendations are expected to be benefits for interior designers to stay
relevant in design practice especially in designing toward users centric and to
support demographic change issue related to interior design in Malaysia.
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Salah tafsir mengenai pengguna di dalam rekabentuk dalaman menghasilkan
masalah dasar yang membataskan pereka dalaman untuk memasukkan
pemikiran rekabentuk baru di dalam proses rekabentuk dalaman. Kajian ini
bertujuan untuk mencari strategi bagi memasukkan rekabentuk sejagat
sebagai amalan kebiasaan di dalam proses rekabentuk dalaman menjurus
kepada tumpuan berfokuskan pengguna. Kajian ini menggunakan tinjuan
literature dalam memahami teori dan praktik rekabentuk sejagat. Hasil kajian
dari tinjuan literature membantu kajian ini menghasilkan teori usul. Bagi
menjawap soalan utama kajian ini, kes kajian telah digunapakai dalam dua
fasa. Fasa pertama adalah untuk memeriksa kepatuhan Piawai Malaysia MS
1184:2014 (Rekabentuk sejagat dan kebolehcapaian dalam persekitaran
binaan kod-amalan (versi kedua) dalam persekitaran binaan di Malaysia. Fasa
kedua adalah untuk mendokumentasi proses semasa rekabentuk dalaman di
Malaysia. Hasil kajian dari fasa pertama menunjukkan kebanyakkan bangunan
yang di pilih di dalam kajian ini mencapai kepatuhan yang sangat sederhana
kepada MS 1184:2014. Hasil penemuan kajian memberi bukti yang kukuh
kepada kajian ini bagi melaksanakan strategi untuk memasukan rekabentuk
sejagat di dalam proses rekabentuk dalaman. Akhir sekali, pengumpulan data
untuk fasa kedua telah dijalankan untuk mendokumentasi proses semasa
rekabentuk dalaman di Malaysia. Hasil kajian telah menyelaraskan dua belas
huraian terbaik tugasan rekabentuk dalaman. Hasil dari penyelarasan tugasan
rekabentuk dalaman telah menyumbang kepada kajian ini untuk
mencadangkan kemasukan rekabentuk sejagat di peringkat yang bersesuaian
di dalam proses rekabentuk dalaman. Kajian ini telah mencadangkan tujuh
tempat yang berpotensi untuk memasukkan rekabentuk sejagat di dalam
proses rekabentuk dalaman. Selepas itu, kajian telah mengesyorkan
kemasukkan rekabentuk sejagat di dalam proses rekabentuk dalaman melalui
model teori bagi menunjukkan teore usul kajian ini yang menegaskan bahawa
“para pereka akan berjaya memasukkan rekabentuk sejagat dengan
memperkenalkan pemahaman empati bahawasanya semua pengguna



mempunyai keupayaan yang terhad semasa proses rekabentuk konvensional.
Cadangan kajian ini diharap memberi manfaat kepada perekabentuk dalaman
untuk kekal layak di dalam amalan rekabentuk terutamanya dalam menjurus
rekabentuk kepada tumpuan berfokuskan pengguna dan menyokong masalah
perubahan demografik berkaitan dengan rekabentuk dalaman di Malaysia.
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CHAPTER1

INTRODUCTION AND CONTEXT OF THE STUDY

11 Introduction

This chapter discusses the context and background of the study. An
explanation is provided on the inclusion of universal design (UD) in the interior
design process for user centric in Malaysia. The statement of the problems as
detailed in the study is also explained and established the research goal and
objective of the study. This chapter also details the justification of the study, the
scope and limitation, the definition of terms and the organisation of the thesis.

1.2 Context and background of the study

To the public, the phrase of "interior design" (ID) is synonyms with glamorous
of home-finishing and makeover shows that dominated on daytime television.
However, in reality, the tasks of interior designers are beyond decoration and
glam. In fact, the task of an interior designer today is extremely complex and
required multi-disciplinary and cross boundaries of the profession for instance
in architecture, construction, art and craft, technology, product design,
environmental science, human psychology and much more. Despite from that,
ID also required considering communication skill in order to translate a
message from user's needs related to daily live activity into the respective
design of the environment.

Hence, throughout the year, with the evolution of human activity, the tasks of ID
becoming more challenge. With the world demographic changes rapidly, the
demand for living environments, facilities, and products to be usable and
accessible to all people start to become a new key indicator in designing. For
that reason, the issue has motivated this study to do further research on how to
support the new challenge in ID that makes the profession relevant to the
society. As a result, this study foresees that ID profession needs to expand
their expertise from “design service provided” to “responsive design services”
by recognising who are the “real users” in the ID through a new way of design
thinking.



1.3 Fundamental overview of Universal Design in Malaysia

A new shift of design thinking related to usable of built environment for all
people was known as universal design (UD). UD can be traced pioneering by
Ron Mace (1941-1998), an architect who had responded to the lack of
adequate barrier-free architecture to meet the needs of the physically
handicapped. UD is best to be described as design thinking that drives by
demographic trends that emerged from barrier-free design, accessible design,
and assistive technology to a design for all and inclusive design. The main idea
of UD is to address the usability issues for a wide range of users as possible
rather than focusing on the specific target group of users.

Therefore, UD was developed to reduce the physical and attitudinal barriers
between people with and without disabilities in built environments. However,
UD is still a new design concept among interior designers in Malaysia. The
movement of UD in Malaysia is interconnected with the progression of new
nation development after the country gained independence 1957. As a newly
independent nation, Malaysia had not utilised UD in first hand because the
primary focus of the country at that time was on the development of basic
facilities and infrastructure, for instance on education, agriculture, economy,
and housing for the citizen.

As far as this research concern, in the early development of the nation, most of
the buildings in Malaysia were built far below the standards of building code
compliance which at that time there is no well-established code in the building
construction sector. This is because the country is still struggling to sustain and
maintain the economic growth which less consideration was made for humanity
and public welfare. Hence, in the late 1980s, Malaysia began addressing the
needs of people with different abilities (PWD) in the built environment.

The movement toward the accessible environment is increased the time by
time. The latest high-level meeting related to accessibility is the Incheon
strategy (2012) that the theme of the meeting is to “make the right real” for a
person with disabilities in Asia and the Pacific. The meeting goal is to enable
Asian country including Malaysia and Pacific region to track progress towards
improving the quality of life and fulfiiment of the rights. The Incheon strategy
meeting concluded that the contribution of social society through continuous
awareness may rise of the right of persons with diverse abilities and give an
opportunity for innovation of good practices including the use of new
technology in enhancing the accessibility of physical environment for the public.

From the Incheon strategy meeting, UD began to be recognized by a
government body in Malaysia such as Malaysian department of Standard
(DSM) through the development of Malaysia Standard. Yet with the progress of
the accessible movement, this study found the education system, especially in
architecture and interior designs, are still far behind the issue. Most of the

2



design school in Malaysia treat this issue as a special subject or topic and not
part of the curriculum.

As a result, those professional in design industry today did not well furnish with
knowledge on human environmental needs. However, credit to Kulliyyah of
Architecture and Environmental Design (KAED) for its initiative in promoting the
term of UD in the Malaysian. As a result, UD starts to be spread among
professionals in built environment through international conferences,
symposiums, workshops, and hosts product competitions. From this, it is
evident that there is a positive movement UD in Malaysia. On the other hand,
although abundant initiatives have been begun to increase the awareness of
UD in among professional in Malaysia, yet UD is still making slow progress.
The major reason for the slow pace of implementation of UD as stated by
Yusof & Jones, (2014) is the misconceptions of the UD terminology itself. Most
professionals and practitioners in the design industry perceive UD as having
the same aims and intent as Barrier-Free Design and Accessible Design which
label as a special design requirement.

For that reason, this study foresees that professional interior designers are
required to have a shift of thinking from providing accessibility for people with
different abilities to the bigger context which providing accessibility towards
user centric.

1.4 Current issues in interior design

Integrating the needs of everyone in design has been discussed worldwide
(Steinfeld & Maisel 2012). For that reason, accommodating diverse users
(including older people, children, and variously disabled people) under one roof
is a new challenge for interior designers in Malaysia. The World Health
Organisation (WHO, 2010) estimated that the world’s population will have more
than one billion people who are aged 60 and over by the year 2025 and it
applicable to Malaysia too. Through literature, this study found that many
people are being reported to have unnecessarily excluded from using the
interior spaces, products, and services in their daily activity (N.Mansor, 2008).
This study has faith in it that the exclusion of a certain group of users in interior
design arises because of many of designer does not aware about the
demographic change and how it is related to the interior design.

This study presumes that there is a no bigger picture to include everybody in
interior design due to misconceptions of an accessible design idea. In general
understanding, accessibility in design is referring to the special need for special
people. Therefore, the word “special” in design often refer to exclusive design
which synonyms with a high cost. With that kind of perception, many interior
designers are reluctant to integrate it into their design practice, unless there is
a mandate or regulation from authority to be followed.



According to Story (2001), this scenario happens because designers are
trained to design for a mythical "average" group of people. However, the fact is
that “average people” do not exist because every individual is unique and the
human species is diverse. Therefore, this study believes the lack of
understanding and misinterpreted on who is ‘the real users” in interior design
becomes the most offender issue in interior design. For that reason, this study
foresees, the issue on comprehending “the real users” in interior design is
pertinent in designing toward user centric.

1.5 Statement of problem

The consensus view in designing for accessible environment toward user
centric as stated by Stainfield (2007) becomes a new challenge in the design
industry. Along similar lines, Keates and Clarkson (2003) argue that in design
practice today, many people are being unnecessarily excluded from using
products, services, and environments. Such exclusion, as reported by Keates
and Clarkson (2003), often arises from designers taking inadequate account of
the demographic change and the end-user's functional capabilities when
making design decisions in the design process.

However, in this researcher's opinion, there are two major reasons that
accessible design in Malaysia is less considered. The first reason is that there
is less sensitive responsiveness related to a global issue such as demographic
change related to design. According to Department of statistic (2012), Malaysia
has completed its demographic transition in less than four decades with
decreasing in fertility and increasing mortality rates that led to the long life
expectancy of the population which has to result in Malaysia as an ageing
nation. With that demographic change as stated by Yusuf and Buja (2013),
the working age or the active age population in the society would be diverse
with the increasing number of older population. As a result, it is wake up
alarmed to Malaysia that experiencing an increase of the ageing population in
the society, the demand of built environment to be accessible.

The second factor is the traditional perception of users as being divided into
two categories. They are the ‘average users’ and the ‘special group of people’
which include older people and different able people. This traditional design
practice has been passed down from generation to generation. With the
demographic change globally, the practice of categories users in design is no
longer sufficient to merely provide access and facilities for persons with
different abilities only.

Therefore, this study speculates there is a need to have a shift of design
thinking among interior designers in order to support diverse users in the built
environment.



Moreover, the rationale of including all users in interior design is to give an
overview that the users in design are not homogenous. This can be explained
by Harrison and Parker’s (2003) past research which showed that most of the
end-users might grow to be impracticable when they became less able, through
natural ageing or an impairment or disability due to accidents. Hence, the study
will be cautious about making the wrong assumptions about the needs of end-
users based on traditional ways of thinking in interior design that it is aware
may create an unintended design barrier to others in a population.

In addition, despite two major reasons above, this study foresees many of the
professionals in built environments are not ready to take the challenge to
include accessible design in their practices due to the absence of personal
concern and interest in designing towards users centric and lack of awareness
of demographic change knowledge. The crucial part based on researcher
observation shows that many of the professionals and the public tend to view
accessible design as new regulations and standards that resulted in added
costs to the project which means for PwDs only.

1.6 Research objectives

The main objective of this study is, to include UD in interior design process
towards user centric in Malaysia. To achieve this, this study formulated three
sub research objectives to support the main research objective. The sub-
objectives are illustrated below:

Sub-RO1 : To analyse the UD theory and practice in supporting diverse users
in built environments;

Sub-RO2 : To examine the accessible level in interior design; and

Sub-RO3 : To document current interior design in Malaysia; and

Sub-R0O4 : To recommend the inclusion of UD in the interior design process
in Malaysia.

1.7 Research questions

It is worthwhile to comprehend UD and its principles towards users centric in
built environments. According to Steinfeld, Duncan, and Cardell (1977), the
application of UD at the preliminary stages of a design process helps to keep
down high production costs while, at the same time, enabling users to
successfully engage in social interaction and meaningful activities. In view of
that, this research thus seeks to answer a research question as follows:



The main research question in this study is:

RQ: How can Universal Design be included in the interior design process
towards users centric in Malaysia?

The main research question is followed by four sub research questions:

SRQ1: What are the UD theories and practice that could support diverse users
in built environments?

SRQ2: What is the standard use in interior design in supporting the diverse
population in Malaysia?

SRQ3: What is the current interior design process that is being practiced by
interior designers in Malaysia?

SRQ4: How can UD be included into the interior design process toward users
centric in Malaysia?

Below is the Eagle table adopted from lbrahim (2011) to summarise the

research framework:

Table 1.1: Summarise of research framework adopted from Eagle table
(Ibrahim, 2011)

DESCRIPTION

RESEARCH STRATEGY
OF SUB-RQ
CONSTRUCT OBJECTIVE OF INQUIRY
Universal Design | S$1: What are the RO1: To analyse the Literature
theories and practice on UD theory and practice | review
how UD could support in supporting diverse
diverse users in built users in built
environments? environments
Interior design SRQ2: What is the RO2: To examine the Access
standard use in interior accessible level in survey
design in supporting the interior design checklist
diverse population in
Malaysia?
Interior design SRQ3: What is the RO3: To document the | In-depth
process current design process current design process | Interview
that is being practiced by | in Malaysia
interior designers in
Malaysia?
Users centric SRQ4: How can UD be RO3: To recommend
design in included into the interior | the inclusion of UD in
Malaysia design process toward the interior design
users centric in process in Malaysia.
Malaysia?




1.8 Case study inquiry strategy

This study proposes to look at the interior design process in Malaysia and
attempt to focus on accessibility issue in interior design. Consequently, there is
a need for a more precise in auditing accessible interior design and the interior
design process in Malaysia. Therefore, this study intends to investigate
fundamental issues in interior design related to accessibility and the workflow
of the interior design process in documenting the cognitive design tasks for
better understanding in developing innovative design thinking for interior
design.

In this study, the researcher employs Case Study research methodology as the
general approach. The selecting of a case study for this research follows the
criteria established by Yin (2003) that indicated that if the main research
question starts with “HOW” or “WHY” and researcher does not have control
over the situation and the research issue is a contemporary phenomenon.
Therefore, case study research methodology is an appropriate technique to
use in this research, where the main research question in this study starts with
“How” and the researcher seeks the answers from contemporary events over
which the researcher has little or no control.

For the development of the research framework, this researcher utilized Yin's
(2003) case study design components which are illustrated as follows:

1. Main Research Question

The main research question in this study is:

How can Universal Design be integrated into the interior design process to for
diverse users in Malaysia?

From the formulation of the research question above, it is shown that the main
research question of this study starts with the question “how” which complies
with the first criteria of Yin’s (2003) study. According to Yin (2003), most main
research questions that start with “how” are usually answered by using case
study strategy.

2, Theoretical Proposition of the Study

By synthesising the literature review (presented in Chapter 2), this researcher
developed a theoretical proposition below:



Designers can successfully include universal design by introducing empathic
comprehension that all users have restricted capabilities during the
conventional design process.

3. Unit of Analysis

According to Yin (2003), the unit of analysis can vary from a place or object to
a person or an individual and is subject to the content and topic of the
research. Therefore, in this study “Interior Design Process” is the unit of
analysis because this researcher intends to review and to investigate the
current interior design process in order to find out how to UD can be included
into the interior design process for diverse users in Malaysia.

4. Linking Data to Proposition

According to Yin (2003), each proposition should be directly linked to the
subject in order to be examined within the scope of the study. Thus this
research seeks to investigate how UD can be included in the interior design
process towards users centric in Malaysia. To illustrate the linking of data to the
proposition, the researcher tabulated the research activities process linking to
the expected findings. To summarise of the research activities are related to
linking data to the proposition of the study, which can be explained as follows:
the linking of research sub-question to sources of data leads the researcher to
program the data collection and analysis in anticipation of the research
outcome. The sequence of the research activities listed above represents the
linking of data to the research proposition.

5. Criteria for Interpreting the Finding

The definite criterion in interpreting the finding in this study is the affirmation on
the percentage of including UD in the interior design process. The criterion for
interpreting is based on how many phases UD can be included in ID design
process. For that reason, this study agreed with a minimum of five
potential phases in ID design process, UD can consider as successful common
practice.

With the minimal success in including UD in ID, design process may encourage
novices and professional to design for users centric. As a result, this study
anticipates by including UD at minimal phases in ID design process justified the
validation of the theoretical proposition in this study.In summary, in agreement
with Yin (2003), Creswell (2003) also they suggested case study methodology
is an appropriate technique for investigating the actual situation and workflow
processes, activities and events. The case study approach has the potential to
uncover new perspectives on the interior design process and allows the
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researcher to generate a theoretical contribution, based on data in strategising
the design tasks during the design process.

1.9 Expected finding

The main finding of this research is based on the current documentation of
interior design process in Malaysia support by the compliances of general
design consideration on an accessible interior design from the purposive
sample. The inclusion of UD in the interior design process is expected to be a
thinking instrument for interior designers to design towards users centric.

1.10 Justification of the study

The significance of this research is based on several studies that raised the
possibility of designing toward user centric in built environments. In general,
many developed countries have gone through the process of recognising users
as being diverse rather than as stereotypes. Moreover, the demographics
worldwide show that the composition of the world’s population is changing;
older people are living longer and the person with a different ability (PWD) are
professionals and active in society. Therefore, this study is significant as a
proactive research that supports the changing demands of users in interior
design.

Moreover, it is essential for the interior design or built environment to consider
the relationship between usable and sustainable design. The sustainable issue
is a central concern worldwide. As a result, current interior designers are not
discussing only on the quality of air and material in interior design, yet they are
beginning to look at how interior design can sustain and support users to live or
work independently in their chosen environments throughout their lifespan.

Furthermore, the 20th century brought major social changes with respect to
civil and human rights. Medical advances during this period resulted in the
number of people who survived an injury or iliness is far greater than in the
past. Many people were living longer and the average life expectancy of people
with severe impairments was also increasing. Therefore, the governments in
many developed countries responded to this issue by introducing equal rights
and anti-discrimination legislation to support the changing demands of people,
especially in built environments (Centre for Excellence in UD, 2008).

Generally, the enforcement on accessibility is starting after the Second World
War in supporting those injured with a temporary and permanent disability. In
Malaysia, the increase in the population of people with different abilities (PwD)
has resulted in a demand for the provision of access and facilities in and
outside the building. Therefore, many developed countries and also some
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developing country like Malaysia is also heading toward accessibility
environment. With this point of view, many rules and regulation on the
accessible built environment in Malaysia start to be developed.

Several of it is the National Policy for PWD that was developed to supports
equal right and chances to complete participation in the society for PWD.
Followed by, The Persons with Disabilities Act (2008) in December 2007, which
becomes the first complete law about the welfare of PWDS in Malaysia.
Furthermore, Malaysian department of Standard (DSM) has initiated the
publications of various Malaysian Standards (DSM, 1990, 2002, 2003, 20063,
2006b) as the guidelines for designers, architect, landscape architects, city
planners, interior designers, and other people involved in the building of
physical development.

Recently on June 3, 2014, the most comprehension standard was published
and focusing on Universal design and accessibility in the built environment.
This revision of Malaysian Standard MS 1184:2014 is joint with current
standard (MS 1331 and MS 1184) and also section 34A of the Uniform Building
By-Laws (1984). These standards are among the most attainable and updated
regulation in Malaysia that enacted to increase accessibility of built
environment in Malaysia.

With the bundles of the comprehensive standard and regulation developed in
this country, this study believes that the competence of interior designers to
strategises to include the standard and regulation at the early stage of
designing especially throughout the design process is pertinent. In view of the
above, the significant in transforming the interior design practice indicates that
interior design profession is aimed at a long-term care and services for the
users rather than at short-term attempts in prime years of a user’s lifespan.

Therefore, this study strongly believes that this research is very important and
significant especially in preparing for current and future demand towards user
centric rather wait for the problem to occur or to encounter the difficulty later
year.

1.11  Scope and limitation

The research is limited in analysing the cognitive design tasks in the current
interior design process in Malaysia. The documentation of cognitive design
tasks of the streamlined interior design process as the baseline for design
process as practiced in Malaysia. This research is restricted to the interior
design process supporting toward user centric related to basic activities in the
use of and access to interior design. The focus of the study limited to common
shared activities of the users related to access and use the interior design and
design features. Even though this research addresses diverse population;
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users of extreme ills and severe disabilities are not intended as a consideration
for this study.

The limitation of a diverse population in this study is referring to all active users
regardless of their age and ability that can use and access the interior design
independently. Moreover, the proposed theoretical model is not applicable for
testing in the real industry due to inadequate financial resources, time and real
project risk to the interior designer firms participating in this research.

112  Expected contributions

This study makes a significant contribution to both theory and design practice.
From the research problem statement, it showed that many scholars address
users’ needs and requirements as a fundamental consideration in designing. In
this study, however, posits that addressing users’ needs and requirements in
design is something that has no ending story, because of the fact that all users
have their own preferred way of dealing with design.

For that reason, this study establishes that by investigating different needs and
requirement of the users in design, it is better to celebrate and complement
their different through innovative design decision. Apart from that, this study
also agreed with Convington and Hanna (1997), that the more designers try to
understand and tailor their designs to the user’s needs and requirements, the
more the design becomes exclusive. Therefore, the most significant
contribution in this research is to ensure the interior designers are more
sensitive and responsive related to the social issue in designing the space,
design features, material finishes in interior design. From the expected results
and output presented earlier, this study concluded that there are four new
knowledge claims in this research, which can be portrayed as follows:

i- This research claims that knowledge on comprehending all users have
restricted capabilities to use and access the interior design is the key
indicator in designing for diverse users.

ii- This research posits that through designing towards user centric in the
interior design process, the inclusion of Universal Design may be
instinctively achieved.

iii- This research contributes thinking instruments in shifting the design
thinking in interior design among profession and novice to respond to the
challenge on current design issues specifically on demographic change
in population.

iv-  Finally, this study establishes that the interior design field is not as an
exclusive profession rather as an inclusive design consultancy for
everyone regardless the cost of the project.
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1.13 Definition of terms

This section presents keywords and concepts used in this thesis. It helps
researchers to provide the appropriate meanings so as to avoid confusion in
terminology. The clarification of the relevant words gives a better insight to the
reader as well as to facilitate any unforeseen subsequent argument or
discussion. The following terminology is used within the body of this study:

Universal Design (UD): A design paradigm with broad-spectrum ideas for
producing buildings, products, and environments that are as inherently usable
and accessible as possible in design entity in order to broaden the range of
users by adhering to seven principles that respect human diversity.

Interior design: The art and science of designing the interior spaces or a room
or building for a total creative solution for a specific intended purpose or use of
the built environment.

Built environment: A Man-made surroundings created by humans to be used
for the human activity.

Interior designer: a profession that involves an understanding of human
behavior in creating functional spaces within the structures that architects
design. (American Society of Interior Designers ASID 1975)

Diverse users: various groups of people in the population including young,
older people, different able people, children, teenager, woman, man, and
others.

Real users: all people or users that require design in their life.

Design process: a methodical series of design task that designers use in
developing a practical design entity.

Restricted capability: The physical proficiency level in carrying out general
tasks or life activity in design entity

Cognitive design task: a task based on knowledge carried out by interior
designers in doing design
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Design thinking: a complex mental mechanism that stores memory which can
be evaluated and manipulated as an integral part of the process in the form of
getting ideas and innovation

Design paradigm: a new way/method/approach of beliefs, rules or knowledge
underlying system of ideas that causes a range of solutions to be common or
visible in design practice

Design entity: the existence of the end product in design creation.

Empathy comprehension: A wide range of experiences, emotion, feeling and
thinking the ability to understand other people's actions related to particular
situation or issue.

Person With Different Ability (PWD): Description of the human physical with
limited ability.

1.14  Organisation of thesis

This study is structured into six chapters. The chapters can be concisely
explained as follows:

Chapter One: Introduction

This chapter presents the introduction of the research, the background of the
study, research objective, and research question, the significance of the study,
the benefit of the study, knowledge contribution, anticipated results and
definitions of the term.

Chapter Two: Literature review

This chapter presents the literature survey on the main body of knowledge in
this study. The main body of knowledge is discussed and critically reviewed in
this chapter and is divided into three parts. Part One discusses Universal
Design when related to accommodating diverse users in built environments.
Part Two includes interior design issues while Part Three emphasizes the
design process. From the process of reviewing the main body of knowledge,
this chapter then explains the theoretical framework for the whole study.

Chapter Three: Research methodology

This chapter explains the selected research methodology and procedure used
in this study. This study adopted a case study as a general approach based on
Yin’s (2003) research. This chapter explains the research design, unit analysis,
interview technique and strategies, data collection and procedure.
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Chapter Four: Result and analysis from Site Access Observation
This chapter presents the site access observation on compliance to MS
1184:2014 in three purposive building samples.

Chapter Five: Development of inclusion UD in ID design process
This chapter explains how results and data analysis of the interior design
process developed into a theoretical model.

Chapter Six: Discussion and Conclusion

This chapter summarises and discusses the major findings and results related
to design toward user centric in interior design. This chapter presents the
discussion, knowledge contributions, impact of the study and recommendations
for further research.

14



REFERENCES

A.A. Rahim, (2016) Application of universal design in Malaysia: KAED universal
design as research and training provider for Malaysia, Paper
presented at the 3rd International Conference on Universal Design
in the Built Environment, Putrajaya, Malaysia,

A.A.Rahim, Zen.l, Sammad N A A and Che Rahim C R, (2014). Universal
design and accessibility: towards Sustainable Built Environment in
Malaysia. Universal design 2014: Three days of Creativity and Diversity
H.

Awang.R & Nazam (2009) interior Architecture Design in tertiary Education;
Malaysian Experience. Open publication.

Altay, B., & Demirkan, H. (2014). Inclusive design: developing students'
knowledge and attitude through empathic modelling. International
Journal of Inclusive Education, 18(2), 196-217.

Afacan, Y. (2006). Integrating Universal Design into the Main Stream of
Architectural Design Education. In Proceedings of the 1st International
CIB Endorsed METU Postgraduate Conference, Built Environment and
Information Technologies, Ankara.

American Society of Interior Designers (ASID) 2015. WWW.asid.org.
Washington

Architect Act 1967 (act117) 7rules 1996, Malaysia Law

ASID (1994) Standard form of agreement for interior design services. America
Society of Interior Designers.

Addi .G, and Lytle. J,Interior Design” was originally published in The Architect’s
Handbook of Professional Practice, 13th edition, ©2000 by the American
Institute of Architects, published by John Wiley & Sons, Inc.

Akiyama .T (2005) Japan's transportation policies for the elderly and disabled,
Paper  presented at the Workshop on Implementing Sustainable
Urban Travel Policies in Japan and Other Asia-Pacific
Countries ,Tokyo, Japan,.

Adeyemi, N. M. (1975). Cooperation among libraries of Nigeria: A pilot study.
Unpublished PhD thesis, University of Pittsburgh.

Afacan, Y. (2010). A priority-based approach for satisfying the diverse users’
needs, capabilities and expectations: A universal kitchen design
case. Journal of Engineering Design

Archer, L. B. (1984) Systematic method for designers. In Developments in
design methodology (Ed. N. Cross), pp. 57-82, London: John Wiley

182



Addi .G, and Lytle. J, (2000) Interior Design” was originally published in The
Architect’'s Handbook of Professional Practice, 13th edition, published by
John Wiley & Sons, Inc.

Atsrim, F., Buertey, J. I. T., & Boateng, K. (2015). Managing the Design
Process in the Construction Industry: A Literature Review. Architecture
Research, 5(1), 16-30

Baglieri, S. (2008). ‘I connected’: reflection and biography in teacher learning
toward inclusion. International Journal of Inclusive Education, 12(5-6),
585-604.

Bank-Mikkelse n, N. E. (1968 ). Services for the mentally retarded.
Copenhagen, Denmark: Danish National Service for the Mentally
Retarded.

Ballard, K. (1997). Researching disability and inclusive education: participation,
construction and interpretation. International journal of inclusive
education, 1(3), 243-256.

Babbie, Earl R., and Lucia Benaquisto. Fundamentals of social research.
Cengage Learning, 2009.

Bittel, L. Newstrom, J. (1996). Supervisor Development. The ASTD Training
and Development Handbook. Craig, R. (ed) New York: McGraw-Hill.

Balaram, S. (2001). Universal design and the majority world. Universal Design
Handbook, McGraw-Hill, New York, USA.

Black, A. (1998). Empathic design. User focused strategies for
innovation.Proceedings  of New Product Development.

Bednar, M. (1974). Architecture for the handicapped in Denmark, Sweden, and
Holland: A guidebook to normalization: University of Michigan.

Berry R. S. Y. (1999) Collecting data by in-depth interviewing. Paper presented
at the British Educational Research Association Annual Conference,
University of Sussex at Brighton.

Bedn ar, M. (1977). Barrier-free environments. Stroudsburg.

Board of Architect Malaysia, (2006). Lembaga Akitek Malaysia, www.
Lam.gov.my

Busha, C. A. & Harter, S. P. (1980). Research methods in librarianship:
Techniques and interpretations. New York: Academic Press.

Benktzon (1993) Designing for our future selves: the Swedish experience
Applied Ergonomics 1993, 24 (1), 19-27

183



Bradley, J.R. (1992) Choosing research methodologies appropriate to your
research focus. ISBN878450904. Publisher: Graduate School of Library
and Information Science, University of lllinois at Urbana-Champaign

Busha, C. A. & Harter, S. P. (1980). Research methods in librarianship:
Techniques and interpretations. New York: Academic Press.

Broadbent, G. H. (1980) Design methods-13 years after-a review. In Design:
science: method (Eds R. Jacques and J. A. Powell), pp. 3-5 (Westbury
House, Guildford, Surrey).

Burgstahler, S. (2012). Equal access: Universal design of instruction. Seattle:
DO-IT, University of Washington. www.uw.edu/doit/Brochures/
Academics/ equal_access_udi.html

Brown (2009) Change by Design: How Design Thinking Transforms
Organizations and Inspires Innovation. Publisher: Harper Business.
ISBN-13: 978-0061766084

Center for Universal Design (1997). The Principles of Universal Design
(Version 2.0). Raleigh, N.C.: North Carolina State University.

Center for Universal Design (1997). A Guide to Evaluating the Universal
Design Performance of Products.

Covington, G & Hannah, B (1997). Access by Design. New York: Van Nostrand
Reinhold.

Creswell, J.W. (1994). Research design: Qualitative and quantitative
approaches. Thousand Oaks, CA: Sage Publications.

Confino-Rehder, S. (2002) Building for Boomers & Beyond, Seniors Housing
Symposium 2002, Orlando, Florida, May

Cambridge. (1999). Cambridge dictionaries online. Cambridge, England:
Cambridge University Press.

Center for Universal Design (2008) universal design history, College
of Design, North Carolina State University

Cross N., (2006) Designerly Ways of Knowing, Springer-Verlag Ltd., London.
Cross N., (1989) Engineering Design Methods, John Wiley and Sons,

Center for Excellent Universal design, (2008). Building for Everyone: A
Universal Design Approach. http://www.universaldesign.ie/

Department of Statistic, Malaysia. (2006) External Trade Statistics.

Department of Statistic, Malaysia. (2013) External Trade Statistics.

184



Dobkin, I. L., & Peterson, M. J. (1999). Gracious Spaces: Universal interiors by
design.

Demirkan, Halime. (2007) Housing For The Aging Population. European
Review
of Aging Physical Activity Journal. Volume4. (4:33-38)

Dandavate, U., Sanders, E. B. N., & Stuart, S. (1996, October). Emotions
matter: User empathy in the product development process.
In Proceedings of the Human Factors and Ergonomics Society Annual
Meeting (Vol. 40, No. 7, pp. 415-418). SAGE Publications

Demirbilek O, Demirkan, H (1997) A collaboration model in interiors involving
the elderly. In: IEA’97, International Ergonomics Association 13th
Triennial Congress, vol 5, Tampere, Finland, pp 570-572.

D’souza, N. (2004). Is universal design a critical theory?. In Designing a more
inclusive world (pp. 3-9). Springer London.

Dillman D., Smyth J., & Christioan LM. (2009) Internet and Mixed-Mode
Surveys. The Tailored Design Method. John Wiley & Sons. New Jersey

Dorst, K., and Dijkhuis, J. "Comparing paradigms for describing design
activity," Design Studies (16:2) 1995, pp 261-274.

Dohr, Joy and Portillo, Margaret, 2011. Design Thinking for Interior. John Willey
& Sons, inc.

Diem (2003) Choosing Appropriate Research Methods to Evaluate Educational
Programs. Publisher : Rutgers NJAES Cooperative Extension

Design Commission. (2011). Restarting Britain: Design education and growth
(pp- 1-78).

DeChiara .J, Panero .J, Zelnik .M (2001)Time -Saver Standards for Interior
Design and Space Planning

Etchell .L and Yelding. D, 2004. Inclusive design: products for all consumers
Consumer Policy Review. volume 14 « number 6

Education Act 1996 (Act 550)& regulation 2006, Malaysian Law

Evbuomwan, N.F.O., Sivaloganathan, S. & Jebb, A. (1996) "A survey of design
philosophies, models, methods and systems", Proceedings of the
Institution of Mechanical Engineers. Pt.B. Journal of Engineering
Manufacture, vol. 210, pp. 301-320.

Friedman, Ken. 1997. “Design Science and Design Education.” In The

Challenge of Complexity. Peter McGrory, ed. Helsinki: University of Art
and Design Helsinki, 54-72.

185



Fadel, C., & Lemke, C. (2008). Multimodal learning through media: What the
research says. San Jose, CA: CISCO Systems. Retrieved October, 21,
2010.

Friedman, Ken. 2000. “Design knowledge: context, content and continuity.” In
Doctoral Education in Design. Foundations for the Future. Proceedings
of the La Clusaz Conference, July 8-12, 2000.

Friedman, Ken. 1996. What Designers Need to Know for the Twenty-first
Century. Norwegian Industrial Design Society. Lecture delivered at the
Institute for Industrial Design,Oslo.

Friedman, Ken. 1992. Strategic design taxonomy. Oslo: Oslo Business School.

Fraser, R. R. (1972). Design in the Built Environment (First Edit.). London:
Edward A. Publication

Fulton Suri, J. (2003). Empathic design: Informed and inspired by other
people’s experience. Empathic design: User experience in product
design, 51-58.

Koskinen |, Battarbee K and Mattelmaki T (2003) Empathic Design: User
Experience in Product Design. Finland: IT Press..

Guimaraes M.P. (2008), a holistic approach in Universal Design practice. R.
Correa  (edt). Belo Horizonte: PUC-MG,. Pp 88-104

Gross, M. D., & Do, E. Y. L. (1997, September). The design studio approach:
Learning design in architecture education. In Design Education
Workshop. Georgia Institute of Technology (Vol. 8).

Goonewardene, R., & Pedersen, A. (2000). Introducing universal design to a
western Australian school of art and architecture. Proceedings of
Designing for the 21st Century

Gagnon, C., & Coété, V. (2014) Learning from others: A five-year experience on
teaching empathic design

Hasdogan, G. (1996). The role of user models in product design for
assessment of user needs. Design Studies, 17(1), 19-33.

Hosono, Naotsune, (2004). Universal Design In Practice At Oki Electric.
Proceeding paper for “Designing For The 21st Century I1I”, Brazil.

Helvacioglu E & Karamanoglu N (2012) Awareness of the concept of universal
design in design education. Procedia - Social and Behavioral
Sciences 51 (2012 )99 — 103

Harrison and Parker (2003) Designing For Real People’s Lifelong Needs UIA
Region IV Work Programme , Presentation at Dhaka, Bangladesh.

186



Hansson, L. (2007). The Power of Design—Allies Fighting Design
Exclusion.Little Monsters (De) coupling assemblages of consumption.

Hanson, J. (2001). From sheltered housing to lifetime homes: an inclusive
approach to housing.

Hahne, C., Schultze, D., (1996). Sales and Marketing Training. The ASTD
Training and Development Handbook. Craig, R. (ed). Pp. 266-293. New
York: McGraw-Hill.

Hori .K., (1997) Concept space connected to knowledge processing for
supporting
creative design, Knowledge-Based Systems 10 (1) 29-35.

Heuer, R. J. (1999). Psychology of intelligence analysis. Lulu.com.

Horton S, (2005). The Universal Usability site houses an unabridged, online
version of Access by Design: A Guide to Universal Usability for Web
Designers.

Hadjiyanni, T. (2008). Beyond concepts-a studio pedagogy for preparing
tomorrow’s designers. Archnet IJAR-International Journal of Architectural
Research.

Harrison, J. D., & Parker, K. J. (1998). Getting it right: Housing design for an
ageing society in a changing world.

Hanttu, A. (2013). Design Thinking as a Phenomenon-Design Thinking as a
Contemporary Phenomenon and as an Object of Discussion.

Ibrahim, R. (2011). Demystifying the Arduous Doctoral Journey with an Eagle
Vision of a Research Proposal in Jiffy. Proceedings of the 10th European
Conference on Research Methodology for Business and Management
Studies.

Imrie R (2012) Universalism, universal design and equitable access to the built
environment, Disability and Rehabilitation, 34:10, 873-882, DOI

Imrie, R. & Hall, P. (2001). Inclusive Design: Designing and Developing
Accessible Environments. Spon Press, United Kingdom.

Imrie, R., 2006.Independent Lives and the Relevance of Lifetime Homes.
Disability and Society,. 21, No. 4(June 2006): p. 15.

International Federation of interior Architect/ interior Designers (IFI) 2006
www.ifiworls.org

Incheon Strategy to “Make the Right Real” for Persons with Disabilities in Asia
and the Pacific (2012). United Nations Publication.

187



Iwarsson, S., & Stahl, A. (2003). Accessibility, usability and universal design-
positioning and definition of concepts describing person-environment
relationships. Disability & Rehabilitation, 25(2), 57-66.

INFORMS.org. (2012) .About Operations Research. Online Retrieved 7
January 2012

Jon A. Sanford, Molly Follette Story, David Ringholz Consumer participation to
inform  universal design. Technology and Disability. Journal
ISSN :1055-4181. Elsevier Science

Jacob and Furgerson (2012): Writing Interview Protocols and Conducting
Interviews: Tips for Students New to the Field of Qualitative Research.
The Qualitative  Report 2012 Volume 17, T&L Art. 6, 1-10

James Frederick Ferrier,( 1899) book in the Scottish Philosophy the Old and
the New: a Statement (a 4 page extract) Edinburgh: Sutherland and
Knox.

Johnson. Mark.R, (2008). Universal Design Solutions: Integrating Innovative
Products and Spatial Design. McGraw Hill Construction, Continuing
Education center.

Knackstedt. Mary V. 2002 The Interior Design Business Handbook Published
by John Wiley & Sons, Inc., New York

Keates S., Clarkson P.J. (2003 ) Countering design exclusion: bridging the gap
between usability and accessibility University of Cambridge, Dept. of
Engineering,

Kose, Satoshi. (2009). How can the exploding senior population be
accommodated? Japanese struggle towards inclusive design. Journal of
Engineering Design.

Knight, A., & Turnbull, N. (2008) Epistemology. Advanced research methods in
the built environment, 64-74

Kose, S., Sakamoto, T., Miyoshi, I., & Sako, H. (2007). Teaching universal
design to undergraduate students at the Faculty of Design. Proceedings
of include 2007.

Kose, S. (1996). Possibilities for change toward universal design: Japanese
housing policy for seniors at the crossroads. Journal of aging & social

policy.

Kelleher. Jennifer, Kassie levesque, Linda Coro. (2007).Universal Accessibility:
study of the marketplace. Center for Community Inclusive and Disability
Studies. The University of Maine.

Koskinen, |., Battarbee, K., and Mattelmaki, T. (2003) Empathic Design: User
Experience in Product Design. Finland: IT Press.

188



Kvale, S. (2007). Doing Interviews. London:Sages publication.

Kemp, J (2002), “Foreword,” in Building a World Fit for People: Designers with
Disabilities at Work, E. Ostroff, M. Limont, and D. Hunter (eds.), Boston:
Adaptive Environments, 2002.

Kato. Kimitaka,(2007). Fujitsu’s Universal Design Initiative. News letter of
International Association for Universal Design (IAUD) Design
Center,Fujitsu Ltd.

Kimbell, L. (2011). Rethinking design thinking: Part I. Design and Culture,3(3),
285-306.

Koberg, D. (1979). Universality of process: to see then all is to see but one.
Design Methods and Theories, 14(1), 25-34.

Kugel R. B. and W. Wolfensberger (Eds.), Changing patterns in residential
services for the mentally retarded. Washington , DC

Kennig, B., & Ryhl, C. (2002). Teaching Universal Design Global Examples of
Projects and Models for Teaching in Universal Design at Schools of
Design and Architecture. AAoutlis, ANLH, Brussels

Koppen, E., & Meinel, C. (2012). Knowing people: the empathetic designer.
Design  Philosophy Papers, 10(1), 35-51.

Lawson, B. (2005). How designers think: The design process demystified.
Boston: Architectural press

Lawson, B. (1980). How designer think. First published.

Lawson, B. (1979). "Cognitive strategies in architectural design." Ergonomics
22(1): 59-68.

Luck, R., 2001. Project Briefing for Inclusive Unversal Design Process. In
Preiser W. And Ostroff, E(Eds), Universal Design Handbook, McFraw
Hill, New York.

Leimkuhler, F. F. (1972). Library operational research: A process of discovery
and justification. In Swanson, D.R., & Bookstien, A. (Eds.), Operations
research. University of Chicago.

Levine, D. (Ed.), 2006. Universal Design New York 2. IDEA.Publications, New
York

Leonard, D., & Rayport, J. F. (1997). Spark innovation through empathic
design. Harvard business review, 75, 102-115.

Long. Karen J.(2004) Unit of Analysis. The SAGE Encyclopedia of Social
Science Research Methods

189



Lund Research (2012) http://dissertation.laerd.com/ online publication.

Lubomir Savov Popov (2001). The culture of facility programming clients:
Perceptions, attitudes, and decision making (Publications in
architecture journal)

Leedy, P. & Ormrod, J. (2001). Practical research: Planning and design.
Thousand Oaks: SAGE Publications

Link. 1999. Lexical FreeNet: Connected thesaurus. Pittsburgh: The Link Group
at Carnegie Mellon University.

Martin C & Guerin D. (2005) The interior Design Profession’s Body of
Knowledge. University of Minnesota.

Mazarella, F. (2010) Interior design: Whole building design guide.
http://www.wbdg.org/design/dd_interiords gn.

Martyn S (2010). Scientific Control Group.: https://explorable.com/scientific
control-group.

McNamara, C, (1999) General Guidelines for Conducting Interviews,
Minnesota,

Mace R. 1985, Universal Design, Barrier-free Environments for Everyone. Los
Angeles CA: Designers west.

Mace, R, (1985). The Guide: Making Accessibility Affordable: Facilities and
Modification Guide with slide presentation

Mace, R (1988). Definition: Accessibible, Adaptable, And Universal Design
(fact
Sheet no 6) center for universal design, North Carolina, us.

Mace, R. L.,Hardie,G.J.,& Place,J.P (n.d) 1991. Accessible Environments:
towards Universal Design. Releigh: Center For Accessible Housing,
School of Design, North Carolina university

Magain M (2013) 8 Ways to Become A More Empathic Designer
http://uxmastery.com/category/design-2/

Malaysia Standard MS 1184:2014 (2014) Code of practice for universal design
and accessibility in the built environment (second revision): Department
of Standard Malaysia, SIRIM.

McDonagh-Philp, D. and Denton, H (1999). Using focus groups to support the

designer in the evaluation of existing products: A case study. The Design
Journal, 2 (2) pp. 20-31.

190



McAdams, D. A., & Kostovich, V. (2011). A framework and representation for
universal product design. Int. J. Des, 5(1), 29-42.

Maykut, P. S., & Morehouse, R. E. (1994). Beginning qualitative research: A
philosophic and practical guide (Vol. 6). Psychology Press.

Malins, J., & McDonagh, D. (2008). A grand day out: empathic approaches to
design. A Grand Day Out: Empathic Approaches to Design.

Memikoglu, I. (2014). Assessing interior design students attitudes towards the-
design for all-approach. Contemporary Educational Researches
Journal,4(1).

Nasar, J. L. and Evans-Cowley, J. (2007). Universal design and visitability:
from accessibility to zoning. ISBN 978-1-4276-1895-5

N.Mansor, (2008). Usable And Accessible Design Features In Malaysian
Houses For The Independent Aged. Unpublished Master thesis.
Universiti Putra Malaysia.

Newman (1997) The meanings of methodology. In: Social Research methods:
Qualitative and Quantitative Approaches, Third edition, Allyn and Bacon,
Boston, pp 73-84

Newell, A., and Simon, (1972) .H. Human problem solving, Prentice-Hall, Inc.,

Newell .A. F. (2003). Inclusive design or assistive technology. Inclusive Design
for the Whole Population pp.172-181.

Nirje, B. (1969). The normalization principle and its human man agement
implications.

Nelson and Stolterman (2012) The Design Way, second edition. Intentional
Change in an Unpredictable World. ISBN: 9780262018173 | 296 pp.

Null, R. (2003). Commentary on universal design. Housing and Society, 30(2),
109-118.

Ostroff, E., & Weisman, L. K. (2004). Universal design building survey:
incorporating the ADA and beyond in public facilities.

Ostroff, E. (2001). Universal design: The new paradigm. In Universal design
handbook, edited by W. F. E. Preiser and E. Ostroff, 1.3-2.1. New York:
Mc Graw-Hill

Olguntiirk, N., & Demirkan, H. (2009). Ergonomics and universal design in
interior architecture education. METU Journal of the Faculty of
Architecture, (26), 123-138.

Patton, M. Q. (1987) How to Use Qualitative Methods in Evaluation. California:
Sage Publications, Inc.

191



Postma, C., Lauche, K., & Stappers, P. J. (2012). Social theory as a thinking
tool for empathic design. Design Issues, 28(1), 30-49.

Preiser, W. F. (2001). The evolution of post-occupancy evaluation: Towards
building performance and universal design evaluation. Learning from our
buildings: A state-of-the-practice summary of post-occupancy evaluation,
9-22.

Petrowski E. Martin (1996) Designing For A Diverse Populati, ASID news letter.
Preiser WFE, Ostroff E (eds.) (2001) Universal Design Handbook,
McGraw-Hill

Piotrowski M. C (2013) Professional Practice for Interior Designers, 5th Edition
ISBN: 978-1-118-09079-4

Purnell.K.S (2008) Design realted Television: Influence on the interior design
profession. Master Thesis proposal. University of Central Oklahoma.

Powell, R. R. & Connaway, L. S. (2004). Basic research methods for librarians
(4th ed.). London: Libraries Unlimited.

Piotrowski, C. M. (2008). Becoming an interior designer: a guide to careers in
design. John Wiley & Sons.

Portillo and Dohr (1994) Bridging process and structure through Criteria —
Heinemann Ltd

Preiser WFE, Ostroff E (eds.) (2001) Universal Design Handbook, McGraw-Hill

Preiser WFE (2001) Towards Universal Design evaluation. In: Universal Design
Handbook, McGraw-Hill

Powell, R. R. & Connaway, L. S. (2004). Basic research methods for librarians
(4th ed.). London: Libraries Unlimited.

Pahl, G., and Beitz, W.(1996) Engineering design: A systematic approach,
Springer-Verlag, London, ISBN 3-540-19917-9.

Patton and Cochran (2002) A Guide to Using Qualitative Research
Methodology

Prendeville .S,. O’ Connor .F, O’ Rafferty .S (2013) Material Selection and
Design for Sustainable Material Innovation. 10th European Academy of
Design Conference - Crafting the Future.

Rahim, A. A., ZENb, I, Samad, N. A. A., & Rahim, C. R. C. (2014, May).
Universal Design and Accessibility: Towards Sustainable Built
Environment in Malaysia. In Universal Design 2014: Three Days of
Creativity and Diversity: Proceedings of the International Conference

192



on Universal Design, UD 2014 Lund, Sweden, June 16-18, 2014
(Vol. 35, p. 299). IOS Press.

Rahim, A. A. (2013, November). Application of universal design in Malaysia:
KAED  universal design as research and training provider for
Malaysia. In Proceedings of the 3rd International Conference on
Universal Design in the Built Environment 2013 (ICUDBE 2013).

Rosnah, M. Y., Sharifah Norazizan, S. A. R., Tengku Aizan, H., & Hussain, M.
R. (2008). Home living environment design and perceptions of safety of
older Malaysians. Gerontechnology, 7(2), 201.

Richards J. Heuer Jr. (1999) Psychology of Intelligence Analysis”, published by
"Center for the Study of Intelligence", ISBN 1 929 667-00-0

Rubin H, Rubin (2005) I. Listening, hearing and sharing social experiences.
Qualitative Interviewing: the Art of Hearing Data. Thousand Oaks,
California: Sage; 1-18.

Rogers, Carl R. (1945). Frontier Thinking in Guidance. University of California:
Science research associates. pp. 105-112. Retrieved March 18, 2015

Reekie R. Fraser (1972) , Design in the built environment first edition, Edward
A. Publication , London.

Roennfeldt, Angela, (2000). Design that adapts to people: Some international
experiences. The National Housing Conference, Adelaide.

Roozenburg, N. F. M. and J. Eekels (1995). Product design: fundamentals and
methods. New York, USA, John Wiley & Sons.

Sandhu, J. (2001). An integrated approach to universal design: Towards the
inclusion of all ages, cultures, and diversity.

Schon, D. (1983) The Reflective Practitioner: How professionals think in action.
London: Temple Smith.

Strickfaden, M., and P. Devlieger. 2011. Empathy through accumulating
techne: Designing an accessible metro. The Design Journal 14, no. 2:
207-30.

Sanders, E. B. N., & Dandavate, U. (1999, November). Design for
experiencing: New tools. In Proceedings of the First International
Conference on Design and Emotion, Overbeeke, CJ, Hekkert, P.(Eds.),
Delft University of Technology.

Segal, L. D., & Suri, J. F. (1997, January). The empathic practitioner:
Measurement and interpretation of user experience. In Proceedings of
the Human Factors and Ergonomics Society. Annual Meeting (Vol. 1, p.
451)

193



Siegel .S & Silkoff S (2010) Interior Design: The Process, the Practice, and the
Profession--Instructor's Guide. Fairchild books.

Steinfeld E.(1994). The Concept of Universal Design. Center for Inclusive
Design & Environmental Access State University of New York at Buffalo.

Steinfeld, E., & Maisel, J. (2012). Universal design: Creating inclusive
environments. John Wiley & Sons.

Steen, M. (2008). The fragility of human-centered design. Unpublished doctoral
dissertation, Delft University of Technology, Delft, The Netherlands.

Schén, D. A. (1984). "Problems, frames and perspectives on designing."
Design
Studies 5(3): 132-136.

Sanoff, H., 1990. Participatory Design:Theory and Techniques. Bookmasters,
Raleigh,NC.

Simon, Herbert. 1982. The Sciences of the Artificial. 2nd ed. Cambridge,
Massachusetts: MIT Press.

Simon, Herbert. 1998. The Sciences of the Artificial. 3rd ed. Cambridge,
Massachusetts: MIT Press.

Sirois (2012) . A brief history of design thinking: how design thinking
came to ‘be’. Article online sources.

Story (1998) The Universal Design File: Designing for People of All Ages and
Abilities Design Research and Methods Journal. The Center for
Universal Design.

Story MF (2001) Principles of Universal Design. In: Universal Design
Handbook, McGraw-Hill

Trochim, W. M. K. (2006). Research Methods Knowledge Base.
http://www.socialresearchmethods.net/kb/index.php

Turner. D.W.(2010) Qualitative Interview Design: A Practical Guide for Novice
Investigators. The Qualitative Report Volume 15 Number 3.

Uniform Building By Law 1984 (2005) Malaysia Law United Nations, 1999.
Population Aging 1999. United Nations publication,
(ST/ESA/SER.A/179),

Vanderheiden, G., & Tobias, J (Oct. 1998). Barriers, incentives and facilitators
for adoption of universal design practices by consumer product
manufacturers. Proceedings of the Human Factors and Ergonomics
Society 42nd Annual Meeting. Chicago, IL.

194



Visser, W. 2006, The cognitive artifacts of designing, Lawrence Erlbaum
Associates.

Vaikla-Poldma, T. (2003). An investigation of learning and teaching processes
in an interior design class: An interpretive and contextual inquiry
(Doctoral dissertation, McGill University).

Wolfensberger , W. (1972). The principles of normalization in human services.
Toronto, Canada: National Institute on Mental Retardation

Wright, P., & McCarthy, J. (2008, April). Empathy and experience in HCI. In
Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems (pp. 637-646). ACM

Wylde, M. A., Baron-Robbins, A., & Clark, S. (1994). Building for a lifetime: the
design  and construction of fully accessible homes. Taunton Press.

Welch, P., & Jones, S. (2001). Advances in universal design education in the
United  States. Universal design handbook, 51-1.

Wijk, M. 2001. The Dutch struggle for accessibility awareness. In Universal
design handbook. W.F.E. Preiser and E. Ostroff, 28.1-28.17. New York:
McGraw Hill.

Welch, P., & Ostroff, E. (1995). The universal design education
project.Strategies for teaching universal design. Boston, MA: Adaptive
Environments Center, and Berkeley, CA: MIG Communications, 9-30

Wahl, Iwarsson, and Oswald, (2012). Aging Well and the Environment:
Towards an Integrative Model and Research Agenda for the Future The
Gerontologist Vol. 0, No. 0, 1-11 doi:10.1093/geront/gnr154

Weich, S., Burton, E., Blanchard, M., Prince, M., Sproston, K., & Erens, B.
(2001). Measuring the built environment: validity of a site survey
instrument for use in urban settings. Health & place, 7(4), 283-292.

Wright, P., & McCarthy, J. (2008, April). Empathy and experience in HCI. In
Proceedings of the SIGCHI Conference on Human Factors in Computing
Systems (pp. 637-646). ACM.

Wordsmyth. (2005). The Wordsmyth Educational Dictionary-Thesaurus. Robert
URL: http://www.wordsmyth.net

Yusof, M., & Jones, D. (2014). Universal Design Practice in Malaysia:
Architect’s Perceptions of its Terminology.

Yin, Robert K. (2003). Case Study Research, Design and Methods third
edition. Applied Social Research Methods Series Vol. 5.

Zande, R. V. (2011). Design education supports social responsibility and the
economy. Arts Education Policy Review, 112(1), 26-34.

195



Zimmerman, A., & Eng, P. (2006). Integrated design process guide. Canada
Mortgage and Housing Corporation. http://tinyurl. com/8znztzj.

Zimmerman. J, (2008). The Role of Design Artifacts in Design Theory
Construction Artifact submission.

Zimmerman, J., Evenson, S., and Forlizzi, J. (2004). Discovering Knowledge in
the Design Case. Proceedings of FutureGround. Design Research
Society.

Zimmerman, J., Forlizzi, J., and Evenson, S. (2007). Research through design
as a method for interaction design research in HCI. Proceedings of the
Conference on Human Factors in Computing Systems. New York, NY:
ACM Press, 493-502.

196



