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Abstract
This thesis is concerned with investigating the effect of contemporary
architectural styles on the human emotion both conscious and unconscious. In
particular, it looks at the traditional visual context versus the international visual
context within the built environment. United Arab Emirates (UAE) is one of the
countries that has applied little restrictions on the adoption of the architectural styles,
the case that makes it an appropriate place to conduct this kind of studies. The main
aim of this thesis is to investigate the emotional affordance of a number of
participants when they observe a visual context of a ‘Brand Image’ and compare it
with another visual context of ‘Foreign Image’ selected from the same city of Dubai.
Two methods used to examine the emotional quality of the studied visual contexts;
the first one is physiological method that depends on EMOTIV algorithm which
translates the electrical waves extracted from the brain cortex into six brain
performance metrics. These metrics include: Stress; Engagement; Interest; Focus;
Excitement; Relaxation. The second method depends on the participants’ direct selfreporting about their general preference. A sample of 29 subjects of laypeople
participated in this study, including locals and nonlocals (aged 19-45) selected from
the city of Al Ain and other cities from Northern Emirates. The results showed that
traditional visual contexts provide the observers with better emotional quality than
the modern ones for the locals from Al Ain and nonlocals participants while the
modern ones did not provide the participants with statistically better emotional
quality. The findings of this study contribute to the emotional studies in the field of
meaning in architecture. It also validates the effectiveness of the physiological
method to investigate the architectural styles. The outcomes of this thesis supported
that design new buildings based on local traditional architecture is meaningful and
contributes to the wellbeing of the local society.

Keywords: Contemporary architecture, emotional quality, EMOTIV, EPOC+, EEG.
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ﺗﺤﺘﻮﻱ ﻋﻠﻰ ﻧﺴﻴﺞ ﺫﻭ ﻁﺎﺑﻊ ﺗﺮﺍﺛﻲ ﻭﺫﻭ ﻁﺎﺑﻊ ﻋﺎﻟﻤﻲ .ﺍﻻﻣﺎﺭﺍﺕ ﺍﻟﻌﺮﺑﻴﺔ ﺍﻟﻤﺘﺤﺪﺓ ﻭﺍﺣﺪﺓ ﻣﻦ ﺍﻟﺪﻭﻝ
ﺍﻟﺘﻲ ﺗﻄﺒﻖ ﻗﻴﻮﺩ ﻣﻨﺨﻔﻀﺔ ﻋﻠﻰ ﺗﺒﻨﻲ ﺍﻟﻄﺭﺯ ﺍﻟﻤﻌﻤﺍﺭﻳﺔ ﺍﻟﻤﺨﺘﻠﻔﺔ ،ﻭﻬﺬﺍ ﻳﺠﻌﻠﻬﺎ ﻣﻜﺎﻧﺎ ﻣﻨﺎﺳﺒﺎ ﻹﺟﺮﺍء
ﺍﻟﺪﺭﺍﺳﺔ ﺍﻟﻤﻤﺍﺛﻠﺔ ﻟﻬﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ .ﺍﻟﻬﺪﻑ ﺍﻟﺮﺋ ﻴﺴﻴ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺎﺳﺔ ﻫﻮ ﺍﺳﺘﻜﺸﺎﻑ ﻣﺎ ﻳﻤﻜﻦ ﺍﻥ ﻳﻌﻄﻴﻪ
ﻣﺸﺎﻫﺪﺔ ﺑﻴﺌﺔ ﻣﺒﻨﻴﺔ ﺗﺤﺘ ﻮﻴ ﻋﻠﻰ ﻧﺴﻴﺞ ﻣﺮﻲﺋ " "Brand Imageﻋﺎﻁﻔﻴﺎ ﻟﻤﺠﻤﻮﻋﺔ ﻣﻦ ﺍﻟﻤﺸﺎﺭﻛﻴﻦ
ﻭﻣﻘﺎﺭﻧﺘﻪ ﺑﻤﺸﺎﻫﺪﺗﻬﻢ ﻟﺒﻴﺌﺔ ﻣﺒﻨﻴﺔ ﺫﺍﺕ ﻧﺴﻴﺞ ﻣﺮﺋﻲ " "Foreign Imageﻣﺄﺧﻮﺫ ﻣﻦ ﻧﻔﺲ ﺍﻟﻤﺪﻳﻨﺔ
ﻭﻫﻲ ﻣﺪﻳﻨﺔ ﺩﺑﻲ .ﺗﻢ ﺍﺳﺘﺨﺪﺍﻡ ﻁﺮﻳﻘﺘﻴﻦ ﻻﺧﺘﺒﺎﺭ ﺟﻮﺩﺓ ﺍﻟﻤﺸ ﺍﻌﺮ ﺍﻟﻤﻌﻄﺍﺓ ﻣﻦ ﻗﺒﻞ ﺍﻟﺒﻴﺌﺎﺕ ﺍﻟﻤﻨﻴﺔ
ﺍﻟﻤﺮﺋﻴﺔ ،ﺍﻻﻭﻟﻰ ﻫﻲ ﻁﺮﻳﻘﺔ ﻓﺴﻴﻮﻟﻮﺟﻴﺔ ﺗﻌﺘﻤﺪ ﻋﻠﻰ ﺧﻮﺍﺭﺯﻣﻴﺔ " "EMOTIVﻭﺍﻟﺘﻲ ﺗﻌﻤﻞ ﻋﻠﻰ
ﺗﺮﺟﻤﺔ ﺍﻟﻤﻮﺟﺎﺕ ﺍﻟﻜﻬﺮﺑﺎﺋﻴﺔ ﺍﻟﻤﺴﺘﺨﺮﺟﺔ ﻣﻦ ﻗﺸﺮﺓ ﺍﻟﺪﻣﺎﻍ ﺍﻟﻰ ﺳﺘﺔ ﻣﻘﺎﻳﻴﺲ ﺍﺩﺍء ﻤﺨﺗﻠﻔﺔ ،ﻫﺬﻩ
ﺍﻟﻤﻘﺎﻳﻴﺲ ﻫﻲ ﺍﻟﺘﻮﺘﺮ ﻭﺍﻻﻧﺪﻣﺎﺝ ﻭﺍﻻﻫﺘﻤﺎﻡ ﻭﺍﻟﺘﺮﻛﻴﺰ ﻭﺍﻻﺛﺎﺭﺓ ﻭﺍﻻﺭﺗﻴﺎﺡ .ﺃﻣﺎ ﺍﻟﻄﺮﻳﻘﺔ ﺍﻷﺧﺮﻯ
ﻓﺘﻌﺘﻤﺪ ﻋﻠﻰ ﻷﻷﻷﺎﺡ ﺍﻟﻷﻷﺍﺭﻛﻴﻦ ﺃﻧﻔﺴﻬﻢ ﻟﺘﻔﻀﻴﻠﻬﻢ ﺑﺸﻜﻞ ﻋﺎﻡ .ﻋﻴﻨﺔ ﻣﻦ  29ﻣﺸﺎﺭﻙ ﻣﻦ ﺍﻟﻨﺎﺱ
ﺍﻟﻌﻮﺍﻡ ﻏﻴﺮ ﺍﻟﻤﺘﺨﺼﺼﻴﻦ ﺑﺎﻟﻌﻤﺎﺭﺓ ﺷﺎﺭﻛﻮﺎ ﺑﻬﺬﻩ ﺍﻟﺘﺠﺮﺑﺔ ،ﺟﺰء ﻣﻨﻬﻢ ﺳﻜﺎﻥ ﻣﺤﻠﻴﻴﻦ ﻭﺟﺰء ﺁﺧﺮ
ﻏﻴﺮ ﻣﺤﻠﻴﻴﻦ ﻭﻛﺎﻧﺖ ﺍﻋﻤﺎﺭﻫﻢ ﺗﺘﺮﺍﻭﺡ ﺑﻴﻦ ) (45-19ﻋﺎﻣﺎ ،ﺗﻢ ﺍﺧﺘﻴﺎﺭ ﺍﻟﻤﺸﺎﺭﻛﻴﻦ ﺍﻟﻤﺤﻟﻴﻴﻦ ﻣﻦ
ﻣﺪﻳﻨﺔ ﺍﻟﻌﻴﻦ ﻭﺟﺰء ﺁﺧﺮ ﻣﻦ ﺍ .ﻤﺍﺭﺍﺕ ﺍﻟﺸﻤﺍﻟﻴﺔ .ﺃﻅﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﺍﻥ ﺍﻟﻨﺴﻴﺞ ﺍﻟﻤﺮﺋﻲ ﺫﻭ ﺍﻟﻄﺍﺑﻊ
ﺍﻟﺘﺮﺍﺛﻲ ﻳﻤﻨﺢ ﺍﻟﻤﺸﺎﻫﺪ ﻣﺸﺎﻋﺮ ﺫﺍﺕ ﺟﻮﺩﺓ ﺃﻓﻀﻞ ﻣﻦ ﺍﻟﻨﺴﻴﺞ ﺫﻱ ﺍﻟﻄﺎﺑﻊ ﺍﻟﺤﺪﻳﺚ ﻋﻨﺪ ﺍﻟﻤﺸﺎﺭﻛﻴﻦ
ﻣﻦ ﻣﺪﻳﻨﺔ ﺍﻟﻌﻴﻦ ﻭﺎﻟﻤﺸﺎﺭﻛﻴﻦ ﻏﻴﺮ ﺍﻟﻤﺤﻠﻴﻴﻦ ﻛﻤﺎ ﺃﻅﻬﺮﺕ ﺃﻥ ﺟﻤﻴﻊ ﺍﻟﻤﺸﺎﺭﻛﻴﻦ ﻟﻢ ﻳﺘﻜﻮﻥ ﻋﻨﺪﻫﻢ
ﻣﺸﺎﻋﺮ ﺇﻳﺠﺎﺑﻴﺔ ﻟﻠﻨﺴﻴﺞ ﺎﻟﺤﺪﻳﺚ ﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﻨﺴﻴﺞ ﺍﻟﺘﺮﺍﺛﻲ ،ﻫﺬﻩ ﺍﻟﻨﺘﺎﺋﺞ ﺗﺴﺎﻫﻢ ﻓﻲ ﻣﺠﺎﻝ ﺍﻟﺪﺭﺍﺳﺍﺕ
ﺍﻟﻤﻌﻨﻴﺔ ﺑﺪﺭﺍﺳﺔ ﺍﻟﻌﻮﺍﻁﻒ ﻭﺎﻟﻄﺮﺯ ﺍﻟﻤﻌﻤﺎﺭﻳﺔـ ﻛﻤﺎ ﺍﻧﻬﺎ ﺗﺆﻛﺪ ﺻﻼﺣﻴﺔ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻄﺮﻳﻘﺔ
ﺍﻟﻔﺴﻴﻮﻟﻮﺟﻴﺔ ﻻ

..ﻜ.ﺍﻔ ﺍﻟﻄﺮﺯﺍﻟﻻ.ﻻﺍﺮﻲﺓﻻ ﻻﻻﺮﻻﺍﺕ ﻫﺬﻩ ﺍﻻﻻﺮﻭﺣﺔ ﺗﺪﻋﻢ ﺍﻟﻔﻜﺮﺓ ﺍﻟﺘﻲ ﺗﺪّﻋﻲ ﺑﺎﻥ
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ﺍﻟﺤﺍﻟﺔ ﺍﻟﺼﺤﻴﺔ ﻟﻟﻤﺠﺘﻤﻊ ﺍﻟﻤﺤﻟﻲ.
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Chapter 1: Introduction
1.1 Overview
Throughout the history of the architecture, from the Neolithic period (10,000
BC) and even before, up to the present day, an enormous number of styles and
movements have emerged. However, given the way in which we live in the twentyfirst century, this thesis focuses on architecture styles that have arisen in recent
decades. Many authors have written about architectural styles and movements in
general. The author of this thesis has analyzed three recent books (Haddad &
Rifkind, 2014; Hopkins, 2014; Lang & Moleski, 2016) and one doctoral dissertation
(Agiel, 2015) examining this issue. The analysis has been conducted for exploring
the most recent point of views about the architectural styles. Each of these authors
uses a different paradigm to classify architectural styles. Thus, the classification of
architectural styles is debatable, making this an interesting phenomenon to study.
Nevertheless, for this researcher, there are more interesting questions with respect to
this issue underlying the enormous variety of architectural styles and movements.
These questions are: Which style or movement is preferable to laypeople? Should
there be a call for the unification of architectural styles, at least for specific types of
buildings, similar to that which took place after the International Congress for
Modern Architecture (Haddad & Rifkind, 2014)? To investigate these questions, a
literature review of the classifications used for architectural styles and movements in
contemporary architecture is warranted.
Architecture identity of a city relies on creating an urban and architectural
identity that reflects the qualities and properties of the urban physical setting,
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providing individuals with a sense of place ((Proshansky et al., 1976). It is defined as
a setting in which there are consistent themes with respect to form, materials, items,
arrangements, and symbolism, which are more likely to produce positive place
experiences than settings with no identity (Steele, 1981). Pop (2013) takes a different
approach to the architectural identity of a city, arguing that it is fragile in terms of its
psychological effects.
Eben Saleh (1998) argued that although existing Islamic cities, with their
unique features, reveal a high degree of cultural identity, continuity, and unity, but
towns and cities in the Arabian Peninsula have started embodying modern forms and
shapes, and losing their regional characteristics. Al-Zubaidi (2007) mentioned
another factor regarding traditional architecture, which is its sustainability and
response to the changing climate, especially in the Arabian Gulf regions. Eben Saleh
(1998) refers the dilution of these characteristics to social and cultural changes,
institutional changes imposed by planning and architectural practices, and the arrival
of the automobile in the Arabian Peninsula in the early 1920s. Al-Zubaidi (2007)
attributes this dilution in the United Arab Emirates (UAE) due to the assumption
fostered in people in the Arab world that Western methods are superior to their own
as well as the loss of self-esteem and identity. Eben Saleh (1998) argues that projects
carried out since 1975 have been the least representative of regional characteristics,
with no attempt to create an urban and architectural identity. He assumes that these
attitudes have flourished as a result of dynamic cultural, economic, political, and
ritualistic influences.
To manage the ongoing changes in visual contexts — refers to built
environments where buildings are their major content — designers and decisionmakers must deal with the issue of continuity of tradition by adapting to the demands
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of modern life (Eben Saleh, 1998). Continuity of tradition is more than simply the
sum of architectural material parts because customs and rituals tend to define the use
and dimensions of space (Eben Saleh, 1998). Hillier and Hanson (1988) argue that
urban spaces encode the society in which they are built to the extent that they
become, in some sense, a social reproduction of that society. The overall urban fabric
of the modern city has no cultural identity, continuity, or unity. Hakim (1986) and
Abu-Lughod (1987) believe that the religious, cultural, and organizational values of
Islamic society affect the planning and design of space and buildings.
The argument above reveals the conventional dilemma faced by theorists and
researchers about a city’s architectural identity and its social and psychological
effects on the people of that city. This thesis contributes to this argument by
conducting an empirical study that explores individuals’ emotional connections with
specific types of visual contexts.
1.2 Statement of the Problem
Respecting the urban context have been one of the main debates between
world-class architects within the last decades and up to this moment. Architects like
Rem Kollhass, Zaha Hadid, Frank Gehry, Daniel Libeskind, and others, denounced
the concept of respecting the context in designing new buildings, they were inspired
by Jacques Derrida Deconstructive Theory. While architects such as Tado Ando,
Peter Zumther, Renzo Piano, Michael Graves, and others, were desperately calling
for respecting the context (Daglioglu, 2015). The debate between architects is still
ongoing and it is usually based on endless arguments. On the other hand, science
would be a very helpful contribution to end this debate, specially that the perceptions
of the built environment play a significant role in human psychology. In the last
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decade, an increasing number of studies have explored the relationship between the
built environment and human emotions and perceptions. In this field, at least three
subfields are directly related to environmental perception and architectural theory:
place attachment studies (Lewicka, 2011; Knez, 2005; Scannell & Gifford, 2017),
psychological restoration studies (Lindal & Hartig, 2012), and scientific aesthetic
studies (Georg et al, 2017).
Place attachment studies focus mainly on the emotional bond between
individuals and their environments (Scannell & Gifford, 2010). Psychological
restoration studies are involved in the renewal of physical, psychological, and social
resources that have been affected by the ongoing efforts to meet everyday demands
(Hartig, 2004). Scientific aesthetic studies seek to answer the question of how beauty
feels and the emotions that accompany the aesthetic appeal of stimuli (Georg et al,
2017). These subfields are typically studied separately.
Other studies have focused on individuals’ psychological needs for specific
types of built environment as representation of the inherent image of the local. These
studies are rare but are established on to the architecture theories than are those from
the three-abovementioned subfields. Examples of these studies include those by
Agiel (2015) and Agiel, Lang and Caputi (2018), whom explored the existence of
emotional connection between the visual context and people and its impact on people
attachment to the place. Mastandrea, Bartoli, and Carrus (2011), confirmed that the
stimuli of classic architecture were quickly processed and were connected with
positive words without difficulty as compared to the stimuli of contemporary
architecture. Also Stamps and Nasar (1997) report that popular styles are preferred
over avant-garde styles while Stamps (1993) reported the reverse. Chokor (1990) and
Stamps (1991) found that people preferred modern buildings to popular buildings
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while Groat (1982), Devlin and Nasar (1989), Purcell and Nasar (1992), and
Rodriguez (1995) reported the reverse.
This research is based on the previous studies and dissertations in the field of
the built environment and psychology that have specifically studied the emotional
quality of laypeople when exposed to traditional and modern visual contexts. Those
studies have explored the emotional connections and preferences of laypeople based
on their conscious feedback; as the participants feedback was collected by the
participant's self-assessment with Likert scale method except for Agiel dissertation
that was based on participants' conscious and subconscious feedback with the
Personal Construct Theory method. The results of the studies have been somewhat
inconsistent. Therefore, the present study explores the unconscious and conscious
feedback from participants. Unconscious feedback is the feedback that is collected
without the participant interference, it is based on measuring the physiological
attributes of the participants and it has not previously been explored in this area of
research. Therefore, this study will contribute to the knowledge on this issue, and it
will contribute to the argument between architects which would enhance the
architectural practice.
1.3 Research questions and hypothesis
Research Questions:


Do the architectural styles that have a relation with the past afford a
better emotional quality than the ones that do not?



Does using two emotion extraction methods physiological and selfassessment will add a significance to the research results or producing
a confusion?
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Hypotheses:


The architectural styles that have a relation with the past afford better
emotional quality than architectural styles that do not have this
relation.



Using two methods would add a significance to the research results.

1.4 Research objectives
The main goal of this research proposal is exploring the emotional affordance
of architectural styles that are related to the past and compare it with other
architectural styles (international styles). This goal will be attained by achieving the
following objectives:
1. To select the most appropriate case studies that will be used as visual
stimuli.
2. To extract the data in the empirical study from different groups of
participants.
3. To analyze the collected data from the participants.
In the conclusion, this thesis is divided into six chapters. Chapter 1 introduces
the field of study, the statement of problem, the research questions and hypothesis,
and the research objectives. Chapter 2 presents the literature on architectural styles,
the traditional architecture of UAE, emotions, and the relationship between
architecture and emotions. Chapter 3 introduces the typical methodologies used in
relevant research and presents the selected methodology for this study. Chapter 4
explains the selection of stimuli, place, and participants. Chapter 5 presents the
results obtained from the three participant groups and discusses them separately.
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Chapter 6 summarizes the main argument of this thesis and highlights the challenges
and limitations. It also recommends future studies that might be conducted in this
field. Conducting a study on this topic necessitates a review of the literature in the
three following fields: architectural styles, emotions, and the relationship between
architectural styles and emotions. Therefore, Chapter 2 reviews the literature on these
fields.
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Chapter 2: Literature Review
This chapter reviews the different paradigms for two different topics;
contemporary architectural classifications and theories of human emotions, to
explore the relationship between the visual context and laypeople’s emotions. The
contemporary architectural styles' classification have been discussed in this chapter
for the sake of highlighting the instability of architectural categorization within the
most recent years. However, the author will select one recognizable paradigm by
laypeople and architects to use it as a benchmark for this thesis and for fixing
operational definitions. The architectural elements and characteristics of the UAE
traditional architecture will be also reviewed to provide the author with the required
knowledge to select the traditional stimuli. While the emotions and their relation with
architecture have been discussed to review the most common emotion paradigms and
adopt one of this paradigms to investigate the emotional connection between
participants and visual context based on it, also scholars claims and arguments about
the relationship between the emotions and architecture have been reviewed at the end
of the chapter. Therefore, this chapter is divided into four sections. Section 2.1
compares four different classifications of contemporary architectural styles in terms
of their suitability for this thesis. Section 2.2 discusses the traditional architecture of
UAE and its elements. Section 2.3 presents three main concepts of human emotions
and compares them based on their reliability and suitability for this thesis.
Section 2.4 reviews the relevant research on architecture styles and the selected six
emotions that are investigated in this thesis.
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2.1 Contemporary Architectural Paradigms
Contemporary architecture is a term used by some theorists to represent
current architectural movements and styles and by others to represent the postmodern
architectural movement (Haddad & Rifkind, 2014). The latter representation has
been used by political theorists such as Fredric Jameson (Haddad & Rifkind, 2014).
The researcher is more concerned with the first representation; current architectural
practice.
Lang and Moleski (2016) avoid using the term contemporary, instead using
the phrase current architectural practice, which they categorize into neo-modernist,
postmodernist, revivalist and neo-traditional, critical regionalist, and ecological
architecture (see Figure 2.1). However, Haddad and Rifkind (2014) use the term
contemporary to represent architectural styles and movements from 1960 to 2010,
which they categorize into two major pillars: architectural developments since
modernism and architectural developments around the world. The first pillar
encompasses the following architectural styles: modern architecture circa 1959,
postmodernist, high tech, deconstructionist, greening and other postcolonial theories
of architecture. Hopkins (2014) developed a similar classification of architectural
styles, using the term after modernism, which encompasses regionalism,
postmodernism, deconstructivism, eco-architecture, expressive rationalism and
contextualism. Although the names of architectural styles and movements are similar
in these three books, there is some disagreement regarding the periods in which they
occur and the definitions of each style and its characteristics. Agiel (2015) took
another classification approach, using five factors to classify architectural styles:
brand image, local image, foreign image, new image, and ideal image. The first four
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factors describe current images, while the last factor describes the ideal image
desired by laypeople. These four paradigms are further described and compared
below.
Lang and Moleski’s (2016) classification of architectural movements is as
follows:


Architecture of structural and geometrical dexterity: This movement is based
on structural technologies and developments in which the building form
mainly depends on structural designs such as twisted towers.



Architecture of abstract signification: This movement advocates the design of
buildings that reflect their contexts by abstracting elements and patterns from
the context and using them in new and modern structures.



Architecture of postmodern exuberance: This movement reflects public taste
and is a product of postmodernism, which rejects elitism and the single
worldview. It may be created in one of two ways: by drawing on traditional
architectural elements and patterns or by creating modern forms.



Deconstructionism: Deconstructionism is also a product of postmodernism,
but its goal is to create confusion for the observer, who may find walls and
ceilings in unexpected places.



Revivalist and neo-traditional architecture: Revivalist buildings occur in
formerly colonized countries as architects and politicians search for their own
country’s identity, while neo-traditional architecture relies heavily on the use
of design patterns from the past.



Critical regionalism: it is similar to the neo-traditional architecture but it does
rely on the design principals and attitude of the traditional architecture and
apply them on the new context, rather than relying on the design patterns.
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Ecological architecture: Ecological architecture is primarily related to nature.

Lang &
Moleski Model

Neo Modernist

Architecture of
Structure and
Geometrical Dexterity

Post
Modenism
Architecture of
Post Modern
Exuberance

Deconstruction

Revivalist and
Neo Tradional
Architecture

Ecological
Architecture

Critical
regionalism

Architecture of
Abstract
signification

Figure 2.1: Lang and Moleski’s (2016) Contemporary Architectural Styles

Haddad and Rifkind (2014) have a similar paradigm to that of Lang and
Moleski (2016) but with minor changes with respect to the period, limiting
contemporary architecture to 1959–2010. They suggest that contemporary
architecture has two branches: global and regional (see Figure 2.2). In terms of
regional contemporary architecture, the authors present a group of regions that have
developed their own contemporary architecture, including India, North America,
Latin America, Finland, and West Asia. Generally speaking, the present study is
focused on the western Asian region, which includes the Gulf Cooperation Council
countries.
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Haddad and
Rifkind
Model
Architecture
Development
Around the
World (Western
Asia)

Architecture
Development
After Modernism

Modern
Architecture
around 1959

Architecture
Development (in
other regions)

Greening
Architecture
Post
Modernism

Architecture
Development in
Western Asia

Deconstruction

High Tech
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Theories in
Architecture

Figure 2.2: Haddad and Rifkind’s (2014) Contemporary Architecture Model.
Haddad and Rifkind’s (2014) paradigm differs slightly from that of Lang and
Moleski (2016), with the addition of modern architecture circa 1959. Moreover, they
have replaced critical regionalism and revivalist and neo-traditional architecture with
postcolonial theories and architectural development around the world. To assist with
understanding such differences, Haddad and Rifkind’s definitions of each
architectural movement are as follows:


Modern architecture circa 1959: Rather than being an independent
architectural movement or style with unique characteristics, this category
represents the transition to contemporary architecture following the rejection
of modern architecture.
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Postmodernism: Postmodernism is based on pluralism and has emerged from
calls for the return of ornamentation and vernacular and non-Western forms.
Some critics of postmodernism argue that there are no decisive boundaries
between postmodernist and modern architecture.



High tech: This type of architecture is also related to modern architecture,
subscribing to its values, materials, methods of construction (brutalism), and
technologies for the benefits of the community.



Deconstructionism: Deconstructionism has two branches, one with a
philosophical basis and the other with an aesthetic or theoretical basis (known
as neo-expressionism). The first interprets the philosophy of Jacques Derrida,
while the second is focused on producing unexpected forms and experiences.



Greening architecture: Also known as sustainability architecture, this
movement focuses on reducing the negative environmental effects of
buildings. In the late twentieth century, greening architecture became allied
with the high tech architectural movement.



Postcolonial theories in architecture: The major focus of postcolonial
architects is the local urban fabric and traditional architecture in colonized
cities. Postcolonial theories have two main trajectories: poststructuralist and
humanist trajectories.



Architectural developments around the world: Here, Haddad and Rifkind
argue that many regions around the world have developed their own
architecture. For example, West Asia is a region flourishing in multiple
regionalism, postmodern styles, and Islamic architecture.
Haddad and Rifkind have attempted to be more specific than Lang and

Moleski. This specificity, however, has created some confusion for readers,
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especially when attempting to extract a holistic classification of contemporary
architectural styles and movements from the two books.
In his book Architectural Styles: A Visual Guide, Hopkins (2014) presents
another paradigm for architectural style classification. Although it is similar to the
previous two paradigms, there are some differences in defining architectural styles
and their periods. First, to understand the meaning of contemporary architecture for
Hopkins, it is worth mentioning that he attempts to cover most architectural styles
throughout history to the present day. He categorizes architectural styles by
chronologically ordered groups: Classical, Early Christian, Gothic and Medieval,
Renaissance and Mannerism, Baroque and Rococo, Neoclassism, Eclecticism,
Modernism, and After Modernism. Of these categories, the only group encompassing
architectural styles that are still practiced is After Modernism, which includes
regionalism,

postmodernism,

deconstructivism,

eco-architecture,

expressive

rationalism, and contextualism. Of these styles, only regionalism, eco-architecture,
expressive rationalism, and contextualism are still practiced, while, according to
Hopkins, high tech, deconstructivism and postmodernism are no longer practiced.
The currently practiced architectural styles are characterized as follows:


Regionalism: Regionalist architects advocate for the utilization of local
materials, typologies, and vernacular.



Eco-architecture: This type of architecture has been developed to overcome
the environmentally negative impacts of modern architecture. It has
flourished since the onset of the technological revolution, which opened the
door to complex computerized performance models. More recently, a moral
factor was added to eco-architecture with concerns about social, political, and
economic factors.
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Expressive rationalism: This is a radical architectural style characterized by
complex forms exceeding expectations and structural limits, with little
attention to local architecture or contexts.



Contextualism: This architectural style attempts to connect the past and the
present.
Although Hopkins’s classification is more straightforward than those of Lang

and Moleski and Haddad and Rifkind, there remains a gap in the ability to
distinguish eco-architecture; that is, it can be difficult in some cases to judge whether
a building is a type of eco-architecture or other style simply from its form. This
dilemma led to Agiel (2015), in his dissertation entitled Assessing Perceptions of Di
Fausto’s Neo-Traditional Architecture Based On Personal Construct Theory, to
construct a new straightforward classification of building forms. Agiel's (2015)
classification was based on a conducted survey by him among laypeople and
architects that lead him to introduced four factors to describe current existing
buildings: brand image, local image, foreign image, and new image—and a fifth
factor to describe people’s expectations of future local architecture—ideal image.
Agiel (2015, p. 144) defines these factors as follows:


Brand image represents vernacular and/or traditional architecture that has
evolved over time and is much loved by the public.



Local image represents neo-traditional architecture that results from working
on the brand image locale.



Foreign image represents nonlocal existing buildings.



New image represents new forms that do not exist in the locale.



Ideal image represents people’s future expectations for their locale.
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In Agiel’s (2015) classification, once the local architecture of the region in
which a building is located is known, one may confidently classify a building
relaying only on the visual perception, which is ideal for the purposes of this
research. The rest of the paradigms cannot be distinguishable by laypeople easily.
For instance, in Hopkins' paradigm; the observer needs to know about the sustainable
characteristics of the building in order to know if it is ecological architecture or not,
also the observer will be very confused in classifying a building if it was design with
a very mature contextual respect but it was very ecological at the same time.
However, a summarized comparison between the four paradigms is made in Table
2.1.

Table 2.1: Comparison Between Architectural style Paradigms
Architectural Style Paradigms
Architectural style
categories

Criteria
Distinguishability by
laypeople
Special features

Suitability for this study

Lang and Moleski (2016)

Haddad and Rifkind (2014)

Hopkins (2014)

Agiel (2015)

Neo-modernist
Postmodernist
Revivalist and neo-traditional
Ecological

Modern architecture circa 1959
Postmodernist
High tech
Deconstructionist
Greening architecture
Postcolonial theories in architecture
Architectural developments around
the world

Regionalism
Eco-architecture
Expressive rationalism
Contextualism

Brand image
Local image
Foreign image
New image

Architecture ideology

Architecture ideology

Mix between ideology and form

Visual perception

Difficult

Difficult

Possible (except ecoarchitecture)

Possible

N/A

N/A

N/A

This classification pertains to
perceived image, not just the
architectural style

Not suitable

Not suitable

Suitable

Ideal
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Based on the above and given that this research is set in the context of the
UAE, the following section presents the literature on UAE architectural elements and
characteristics, based on the fact that traditional could be completely different from
region to another, and selecting a traditional visual context for this study should be
supported with solid knowledge about the traditional architecture of the UAE.
2.2 Vernacular Architecture in the UAE
A significant proportion of traditional vernacular architecture in the UAE
arose in the eighteenth and nineteenth centuries based on the particular social and
ecological conditions. The styles of houses, mosques, commercial centers, and forts
arose from trade relationships between tribes as well as the fundamental needs for
shelter, worship, and work. Courtyard housing typologies were common, enabling
public interactions between the male members of a family unit (within the Majlis)
while preserving the privacy and dignity of female members. In addition to local
designs commonly found, castles and mosques were the prevalent typologies for
lasting structures (Abu Dhabi Urban Planning Council, 2014).
The Abu Dhabi Mosque Development Regulations distinguish the vernacular
architectural language of Emirati mosques by analyzing the identity, layout,
components, and character of a number of UAE’s historic mosques (Abu Dhabi
Urban Planning Council, 2014).
Traditional architecture in the UAE arose from a mix of people of different
nationalities, cultural backgrounds, and motivations (Abedi & Soltanzadeh, 2014).
Therefore, the traditional architectural style is distinguished by its simplicity,
durability, and adaptability in borrowing elements from different cultures. Some
elements were added to local architecture to define its style and were developed to
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cope with the specific traditions and demands of the society under the umbrella of
Islamic thought and philosophy (Bukhash, 2000, p. 34).
2.2.1 Important architectural elements in the UAE
2.2.1.1 Tents
The tent was the traditional abode of Bedouins (migrants) in desert regions.
The Bedouin tent was the most widespread type of house utilized by individuals in
the past. It was a useful and adaptable structure made of goat or camel hair or sheep’s
wool by the women of the family as needed rather than by proficient weavers. Thus,
these types of tent are known as bait al sha’ar or “house of hair”. The tent is
designed to suit both cold and hot climates (Al-Zubaidi, 2007).
2.2.1.2 Central courtyards
Central courtyards are private open spaces surrounded by walls or structures
and have been used in private homes for nearly as long as individuals have lived in
built houses. The courtyard house dates back to 6400–6000 BC in the central Jordan
Valley on the northern bank of the Yarmouk River, giving the site a rare significance
in design history (Garfinkel, 1993). Courtyards are utilized for many reasons,
including cooking, dozing, working, playing, planting, and even keeping pets.
Courtyard homes are more commonplace in moderate atmospheres because
an open central courtyard is a vital element for cooling houses in warm climates.
Courtyard houses have also long been found in harsher atmospheres. The aspects
offered by courtyards, including air, light, privacy, security, space for social
gatherings and calmness, are desired by nearly everyone around the world.
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Courtyards are suited to the harsh UAE climate and were used in castles, rulers’
residences, and houses (Al-Zubaidi, 2007).
2.2.1.3 Material availability
The geographical context determined the materials utilized in the construction
of buildings or even whole villages. Mountains provided rocks and thorn trees; plains
provided smooth round river stones, bricks, thorn trees, and palms; and coral was put
to use along the coast (Damluji, 2006). Emirati buildings were traditionally
constructed using materials drawn from the surrounding environment. These
materials ranged from coral, stone, and mud through to palm fronds and animal hair
(Abu Dhabi Urban Planning Council, 2014).
2.2.1.4 Mashrabiya
A mashrabiya is a type of projecting oriel window enclosed with carved
wooden latticework, frequently enhanced with stained glass, situated on the upper
floors of buildings. The mashrabiya is a component of traditional Arabic architecture
that has been utilized from the Middle Ages to the mid-twentieth century. They are
typically found on the fronts or inner courtyards of buildings (Mohamed, 2015). The
mashrabiya is a perfect example of a creative reinterpretation of traditional and
vernacular elements (Abdelsalam & Mohamed Rihan, 2013).
2.2.1.5 Ornaments
Generally speaking, ostentatious decorations are rare, which is not a major
concern. This means that ornaments are of marginal interest, a field of little
importance, or one for a smaller or more detailed study. Among the mosques
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researched, only a few display a small amount of ornamentation, shown in a variety
of ways (Damluji, 2006).
2.3 Emotions
In contemporary architecture, one significant factor emerged and influenced
most of the contemporary architectural styles either positively by being an essential
motive behind the style emergence, or negatively by being the main motive behind
the emergence of style from the rejection of the foresaid factor (Hanyu, 1995). The
provided factor was believed to be the nostalgia to the past, and it was represented in
multiple forms of expression such as cultural, contextual, identity, city branding
(Lang, & Moleski, 2016). The research conducted by Janetius and Mini (2019) states
that it is among the obligations of the industrial and interior designers to construct an
evidence-based place of work that would ease stress whereby it could lead to
increased productivity. Therefore, it is within the judicious consideration that the
architectural styles draw both positive and negative psychological impact. Therefore,
to avoid any presumptions, the following section reviews the concept of emotion in
the literature and compares the different theories.
In his book The Expression of the Emotions in Man and Animals (1872),
Charles Darwin wrote about his study of emotions, which was based on the
observation of the facial and bodily expressions of animals and infants. Several
decades after Darwin, the psychologist Paul Ekman, widely known for his theory of
basic emotions, claimed that all emotions were derived from six basic emotions:
happiness, surprise, fear, anger, disgust, and sadness (Ekman, 1992).
Roberts (2003) argues that classifying basic emotions is important to produce
a set of generalizable emotions for all people. Ortony and Turner (1990) attempted to
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track the emergence of this idea over the past two centuries, beginning in 1884 with
James, through to Ekman’s basic emotions, and ending with Tomkins in 1984. They
argue that the concept of basic emotions is not plausible. A new significant study has
supported Ortony and Turner’s argument, finding that the knowledge about emotions
is abstract and high dimensional, and that there are other emotions that are not
reducible to primitive models such as the six basic emotions model (Skerry & Saxe,
2015).
In contrast, another theory of emotions defines emotions under two
dimensions: valence and arousal. Others argue that dominance is a third dimension.
The idea of describing emotional status by two dimensions was initiated by Wundt
(1912, pp. 51–53), although he did not call them valence and arousal. Later,
Schlosberg (1952) attempted to classify emotions in terms of two dimensions based
on facial expression: pleasantness–unpleasantness and attention–rejection. The two
dimensions described by Schlosberg are currently known as valence (or
pleasantness) and arousal. Mehrabian and Russell (1974) suggested a threedimensional approach to study environmental psychology based on the facial
expression method. They argue that pleasure, arousal, and dominance are capable of
describing the emotional status of observers. Mehrabian and Russell (1974)
interpreted pleasure as ranging between happiness and unhappiness, arousal as
ranging between sleep and excitement, and dominance as a feeling of control and
restriction of behavior ranging between dominance and submission. However,
researchers have recently been divided between two approaches: the dimensional
approach (i.e., arousal, valence, and dominance) and the multiple emotions approach.
This research adopts the multiple emotions approach to explore the emotional
affordances of architectural styles to contribute to the accumulated knowledge on this
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topic for reasons related to the used method in this thesis, and because the multiple
emotions approach have been confirmed by a whole-brain analysis study conducted
by Skerry and Saxe (2015). Therefore, for reasons related to the available measurable
emotions, the following section reviews the literature on the relationship between
architectural styles and six emotional aspects, which is the subject of this study. The
six emotions afforded by the built environment are stress, engagement, interest,
relaxation, focus, and excitement, which various researchers have previously
explored in related fields.
2.4 Relationship Between Architectural Style and Emotions
According to Gifford, Hine, Muller-Clemm, Reynolds, and Shaw (2000), the
personal and sentimental differences between architects’ and laypersons’ aesthetic
evaluations influence their appraisal of the structure that is realized. Physical features
of structures elicit various emotions and affect the global evaluations of aesthetic
quality by architects and laypeople (Gifford et al., 2000). For instance, Pythagoras
believed that the beauty of architectural structures arose from their mathematical
relationships, and the concept of the “golden section” is based on a detailed
geometrical specification of architectural beauty (Gifford et al., 2000). In contrast,
aesthetic appraisals are not exclusively based on physical or geometric structural
features. Van Gorp and Adams (2012) argue that different types of stress and
positive and negative emotions affect memory and attention in terms of architectural
design. Meanwhile, the participants of a survey conducted in Manzo (2003) and
Lindal and Hartig (2013) categorically indicated that several participants had replied
that “I would be able to rest and recover my ability to focus in this environment,”
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“spending time here gives me a break from my day-to-day routine,” and “I like this
environment.”
2.4.1 Stress and architectural style
Modern architectural styles may be suitable in locations in which people have
a contrary opinion to those with a positive attitude toward traditional architectural
styles (choker, 1990; A. Stamps, 1991; Stamps, 1993), on the other hand, modern
styles are not suitable to people according to Groat (1982), Devlin and Nasar (1989 ),
Purcell and Nasar (1992), Rodriguez (1995), and Stamps and Nasar (1997). Apart
from suitability and preferability, according to Nanda et al. (2013), “Newer federal
courthouses rapidly discarded the traditional Greek Temple language and explored
formal vocabulary in an intensity that has resulted in a portfolio of courthouses
representing a wide array of forms and shapes” (p. 9). The intention of this new
strategy was to bring about a sense of belonging. It was apparent that both emotional
and functional affordances were crucial to users and designers (Nanda et al., 2013).
Unlike functional affordance, which may be easily tested, the measurement of
emotional affordance proves to be a challenge. It is crucial for designers or architects
to understand immediate emotional responses because in places such as hospitals and
other health-care settings, which are known to be associated with stress, people may
be unable to withhold their emotions (Nanda et al., 2013). In these cases, emotional
triggers are more important than style preference because these settings may induce
negative emotions; hence, architectural styles suited to these settings may be those
that generate a positive aesthetic evaluation (Nanda et al., 2013). A design that
evokes happiness and hope is encouraged and is the responsibility of architectural
experts. Responses from stakeholders, including patients and doctors, should be
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considered. Nanda et al. (2013) highlighted the contradicting points of view about
the impact of sharp-edges objects/spaces on the patients well-being within postsurgical and other vulnerable states, the first point of view claims that sharp-edged
objects/spaces can heighten fear and anxiety, while the other point of view argues
that sharp edged objects/spaces heighten emotions of intrigue and excitement, similar
to those elicited by, for example, a risqué art show.
Contemporary buildings or structures include the juxtaposition of curved and
straight forms, similar to steeples that are high and soaring at one end and expansive
and earth-hugging at the other. According to Connellan et al. (2013), the curves
portrayed in most modern architectural styles are amorphous and do not evoke
calmness, while the exact opposite is seen in nature or the surrounding environment;
hence, such architectural designs or styles are not suitable for places that are
associated with high levels of stress. Calmness should be portrayed in health and
mental health institutions (Connellan et al., 2013). It is difficult to find a natural
environment or habitat that possesses straight lines, which habitually dictate humanbuilt surroundings (Nanda et al., 2013). Mental health facilities are among those that
elicit high stress levels; therefore, according to Connellan et al. (2013) and Nanda et
al. (2013), straight sharp lines in buildings or structures associated with such
facilities may have detrimental effects—patients may not recover easily, and their
conditions may continue to deteriorate. Aging people and those suffering from
dementia, heart disease, or other critical conditions require spaces with themes that
elicit feelings of hope rather than despair. It is worth mentioning that biophilic
designs 'designs that uses natural elements and processes as design inspiration' have
been reported in many studies to enhance the health and well-being (Gillis &
Gatersleben 2015).
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2.4.2 Engagement and architectural style
Engagement with or enthusiasm for an architectural style is described as a
shared passion for and emotional attachment to buildings and other architectural
structures (Craggs, Geoghegan, & Neate, 2013). The preference for a style integrates
an appreciation of the materiality of architectural structures with the associated joy of
visiting, exploring, caring for, and understanding the structures and their historical
significance. These activities may be conceptualized as “architectural enthusiasm”
because there is a direct connection with the structures (Craggs et al., 2013). Several
researchers have argued that architectural enthusiasm is greatly affiliated with
emotions because the principal focal point of enthusiasm for any interest or cause is a
connection with one’s emotions (Craggs et al., 2013; Thibault, 2017). Similar to
other interests that involve the active cultivation of knowledge, architectural
engagement or enthusiasm involves the collective communication and circulation of
interest in the built environment and concerns about conservation and structures at
risk.
According to Craggs et al. (2013), one of the most prominent engagements
with architectural structures, attracting the attention of both academics and the
public, is urban exploration, known as urbex which involves the exploration of
forgotten and hidden parts of the built environment, particularly derelict sites and
ruins (Craggs et al., 2013). Urbex stands apart from other explorations of the built
environment through a motivation “to locate and explore disordered, marginal,
interstitial and infrastructural space through recreational trespass” (p. 882). In the
context of the neoliberal global city, urbex advocates for landscapes that have been
progressively hidden away, commodified, surveilled, and smoothed out (Craggs et
al., 2013). This urban exploration or engagement seeks to contest the privatization of
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public space by way of psychological or preemptive engagement, leading to hidden
city spaces being reopened.
Engagement in urbex elicits a sense of playfulness and delight in being in
close proximity to buildings and other architectural structures, highlighting the
connections between urbex and its situational background with other systems of
passionate engagement with the built environment. In this manner, individuals are
able to “exploit opportunities for play and subversion as they interact with the city’s
spaces”, which brings about the emotional aspect of engagement because both
modern and traditional architectural styles evoke emotions of excitement (Craggs et
al., 2013). However, the level of excitement is highest when it comes to traditional
architectural styles because a conservation aspect is involved, making it
incomparable with contemporary architectural styles.
2.4.3 Interest and architectural style
Architectural enthusiasm has long been associated with interest, in which
there is a desire to understand contemporary and traditional architectural styles. Both
are considered exciting undertakings. Architectural style has evolved over time as
public preferences have changed and new building processes and materials are
discovered. Ricci (2018) reports that some styles have come and gone in quick
succession, while others have stood the test of time, retaining their popularity for
many years, and influencing contemporary architecture styles. Ricci (2018) and
Silvia (2008) argue that factors that arouse the interest of individuals toward a
particular architectural style include form, use, and beauty. Pleasure is derived from
the beauty of specific architectural styles; thus, individuals may develop interest in
the long term. If the sole purpose of a structure is its form or to provide a place in
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which individuals gather for a specific reason, it may attract a person’s interest
because of its positive effects.
Architectural structures and styles that elicit pleasure are those that integrate
elements of architecture that are familiar to the brain, possessing identical physical
features to localities that assisted earlier humans with survival. Therefore, it is crucial
to recognize that particular patterns or characteristics create interest (Silvia, 2008).
Human curiosity is influenced by patterns, which have been the foundation of
architectural styles since time immemorial. Architectural patterns perceived by the
brain in everyday activities generate curiosity and are adapted to the ability to plan
ahead. Feature matching, prototype matching, and template matching enable the
brain to recognize patterns in architectural styles. Interest is elicited upon the
identification of a pattern, helping in the appreciation of the art of architectural
structures (Silvia, 2008). With ever-evolving patterns and replication of styles, there
is a consistent reorganization of thought, which is critical in determining how the
brain identifies a pattern of interest while identifying and predicting what may come
next (Ricci, 2018).
2.4.4 Relaxation and architectural style
Architectural styles are highly influential when it comes to excitement.
However, a well-designed and attractive building can also bring about relaxation.
According to Hernan and Mastandrea (2009), relaxation may result from the
aesthetic value provided by beautiful architecture. Emotional reactions to aesthetics
are critical for experts and laypeople because they have the ability to stimulate
individuals to prefer a particular architectural style or make certain architectural
decisions (Hernan & Mastandrea, 2009). However, in this instance, relaxation
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actively and passively influences architectural style because both architectural
experts and laypeople will be involved in making decisions regarding style. Experts
will use their expertise to ensure relaxation because they own the idea, whereas
laypeople are those who will experience the aesthetic value of the structure; hence,
their input is also required.
Relaxation enables individuals to experience their days more positively. In a
study conducted by Hernan and Mastandrea (2009), different aesthetic, structural,
comprehension, and emotional traits were found for contemporary and Renaissance
architectural styles. Contemporary architectural styles were found to be more
interesting and were preferred, while the Renaissance architectural style was
considered more relaxing, figurative, typical, simpler, easier to understand, and more
familiar (Hernan & Mastandrea, 2009). Hernan and Mastandrea (2009) suggest that
Renaissance structures are perceived to be more relaxing because they were created
using well-defined principles of design and rules of composition. The contemporary
buildings used in Hernan and Mastandrea’s (2009) case study belonged to the
pluralistic trend—their rules of composition were more adjustable, hence less
prototypical. The level of familiarity, which results from repeated exposure, was
higher for the Renaissance architectural structures compared with the contemporary
architectural structures. Repeated exposure increased sentimental inclination. The
survey participants categorically stated that they were regularly exposed to
Renaissance structures in their daily experiences, creating a greater sense of
relaxation compared with the contemporary architectural style (Hernan &
Mastandrea, 2009).
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2.4.5 Focus and excitement and architectural style
Pallasmaa (2014) has called for a particular form of imagination in which an
atmosphere of focus and excitement about architectural styles is experienced
emotionally rather than intellectually.
Architectural design is of the essence here because it evokes a focus that
translates to excitement. Research on the differentiation of the two hemispheres of
the brain suggests that atmosphere is perceived in the right hemisphere (Pallasmaa,
2014). Aspects of contemporary architectural structures that have replaced traditional
architectural designs were intended to arouse excitement for people that had
previously only been exposed to traditional architectural styles. Pallasmaa (2014)
argues that the emotional focus elicited by traditional architectural styles encouraged
individuals to prefer them over contemporary architectural styles.
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Chapter 3: Methods
This chapter introduces the research design and methods adopted in
conducting this research, including the stimuli, participants, tools, and data collection
and analysis.
Research on human emotions and perceptions may be conducted using either
subjective or objective methods. The present study adopted both objective and
subjective methods—an electroencephalogram (EEG) and verbal questionnaire,
respectively. The EEG was used to answer the research question about whether
historical architectural buildings evoke positive emotions in laypeople, while the
results of the questionnaire were compared with the results of the EEG to validate the
hypothesis that assumes the existence of a divergence between results.
3.1 Research Design
This explorative research was conducted using a low-cost method developed
by the researcher to explore laypeople’s emotions and brain performance in response
to a specific attribute within a built environment. The method consisted of five
components needed to complete the study successfully: the change in environmental
attributes; the stimuli and the simulation method used; the measurement tool used to
explore the effect of the change in attributes; the participants affected by the change
of this variable; and the affected emotions. These components are discussed by Nasar
(2008) in his research experience in this field. Each component is discussed below in
terms of the objectives of the research to clarify the rationale for each.
Participants

were

shown

360-degree

photographs

of

the

selected

environments using a virtual reality headset. Real-time EEG signals were recorded
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using a wireless low-cost device (EPOC+ headset) connected to a standard laptop via
a USB and using EmotivPRO, which adopts an algorithm for translating EEG signals
into six emotions (excitement, interest, stress, engagement/boredom, attention, and
meditation).
Finally, the Wilcoxon signed-rank test was used to objectively analyze the
collected data to validate the following research hypothesis: The architectural styles
that have a relation with the past afford better emotional quality than architectural
styles that do not have this relation. The Wilcoxon signed-rank test is a nonparametric analysis method —does not assume the normality of the data— that does
account for the magnitude of the observations (Whitley & Ball, 2002). A statistical
method was used because of the nature of the collected data from the EPOC+ device
and because validation requires a highly credible and quantitative method. A simple
comparative analysis was used for the subjective phase because of the nature of the
data and objectives.
3.1.1 First aspect: Change in environmental attributes
Two contradictory environments in terms of their historical significance were
selected. Built environments should be carefully evaluated and chosen based on
either classifications by experts or official declarations about their historical value. In
the latter scenario, the researcher should evaluate the quality and capability of the
responsible official body in making such a declaration. However, given that the
former scenario takes more time, the researcher opted to rely on official declarations
because of limited time available for the study.
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3.1.2 Second aspect: Environmental stimuli and simulation method
If researchers intend to use a real environment as a stimulus, they should be
aware of its salient physical attributes, which Nasar (2008) lists as complexity, order,
openness, upkeep, naturalness, and historical significance. These attributes
dramatically affect participants’ preferences for specific environments. They should
be evaluated and identified independently by different groups of respondents because
they have been shown to affect respondents’ judgments about the environment.
Using the same group of respondents to judge the attributes of the physical
environment may produce bias (Nasar, 2008). Hence, 12 architects working in the
UAE were surveyed to evaluate these attributes. However, historical significance
was excluded from the salient physical attributes because the environment was
familiar to the respondents. In seeking a location with both types of built
environment, Dubai was selected from the seven emirates because of its diverse
architectural styles. It was also sufficiently distant from Al Ain (120 km).
Mode of presentation is also an important aspect that falls under
environmental stimuli. Typical methods of presenting a case study to participants in
such studies include direct perception (observing something directly) or mediated
perception (using retinal, neural, or mental pictures) (Gibson, 2014). Gibson (2014)
defines direct perception as “the activity of getting information from the ambient
array of light . . . a process of information pickup that involves the exploratory
activity of looking around, getting around, and looking at things”.
In this study, direct perception could involve a walk through, while mediated
perception could be through observing videos or photographs, either in color or black
and white. However, both methods have limitations: walk throughs may involve
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numerous external influences on participants’ emotions, including the presence of
other people, sound, wind speed, temperature, transportation of participants, and
participant exhaustion. In contrast, mediated perception (videos and photographs)
cannot provide the third dimension —exploratory activity of looking around, getting
around, and looking at things— that Gibson (2014) discusses in his book. Therefore,
virtual reality using 360-degree photographs of the selected environments taken by a
third party was chosen as the most realistic and suitable technology. The use of this
technology can avoid most of the limitations of direct and mediated perception
(Tromp, Peeters, Meyer, & Hagoort, 2018). The photographs were selected from
more than 1,000 360-degree photographs taken by a third party. Selection was based
on the environments’ historic value as a main variable and base on Nasar (2008)
physical attributes as discussed in the following.
Twelve architects working in different architectural firms in the UAE were
invited to evaluate the salient attributes of each location in terms of their similarities
(ranked as low, medium, or high). Table 3.1 shows the comparison of architects’
evaluations of the foreign visual contexts with the brand visual contexts. Table 3.1
reflects the average evaluations of the 12 architects (see Appendix A). This
comparison was used to select the foreign built environment as the stimulus in this
research. The attributes defined for the architects were based on Nasar’s (2008)
definitions that are mentioned below Table 3.1.
Al Fahidi Historical District (also known as Al Bastakiya) is an outdoor
shopping district located in Dubai. This district is unique not only to Dubai but also
to the UAE because there is no other outdoor built environment with an equivalent
historical value that has not been overtaken by modern developments (Damluji,
2006, pp. 179-180), it is also unique because it contains all of the elements of the
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UAE traditional architecture. While Dubai contains numerous modern built
environments (see Figure 3.1), a modern environment that matched Al Bastakiya in
terms of its physical attributes (complexity, order, openness, upkeep, and
naturalness) was selected.

Table 3.1: Comparison between Built Environments’ Physical Attributes
Place

Complexity

Order

Openness

Upkeep

Naturalness

Al Bastakiya

High

High

medium

High

Low

City Walk

High

High

medium

High

Low

La Mer

High

High

High

High

High

Al Seef

High

High

High

High

High

The Walk

High

High

High

High

High

Note. Complexity = number of buildings and complexity of structures; Order = unity, consistency, and
legibility; Openness = distance between buildings and visual scope; Upkeep = perceived maintenance;
Naturalness = predominance of the natural elements such as vegetation, water, and mountains.

Al Bastakiya and City Walk were matched in terms of their physical
attributes. Their naturalness was rated as similar because both are blocked from the
sea and they have an equivalent vegetation cover, and their openness was rated as
similar because both comprise attached buildings with paths between them. The most
significant difference between these built environments is their historical values.
3.1.3 Third aspect: Response measures (measurement tool)
Typically, there are three tools for measuring emotions: (1) self-reporting
(e.g. the Self-Assessment Manikin, questionnaires, or interviews); (2) behavioral
analysis (e.g. facial expressions such as the Facial Action Coding System or facial
electromyography);

and

(3)

physiological

methods

(e.g.

cardiac

rhythm,

physiological signals, or respiration) (Blaiech, Neji, Wall, & M. Alimi, 2013).
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(a)

(b)

(c)

(d)

(d)
Figure 3.1: Historical and Modern Built Environments in Dubai. (a) Al Fahidi
Historical District (Al Bastakiya); (b) City Walk; (c) La Mer; (d) Al Seef; (e) The
Walk (Jumeirah Beach Residence).
A physiological method, specifically EEG signal analysis, has been used in
previous research on emotions and the built environment (Aspinall, Mavros, Coyne,
& Roe, 2013; Jebelli, Hwang, & Lee, 2017) and in multiple studies to detect human
emotions and test their credibility (Badcock et al, 2013; Katsigiannis & Ramzan,
2018; Debener, Minow, Emkes, Gandras, & Vos, 2012; Jadhav, Manthalkar, & Joshi,
2017; Blaiech et al, 2013; Hulliyah, Bakar, & Ismail, 2017). Although results have
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been adequate, Blaiech et al. (2013) suggest combining the EEG method with the
Self-Assessment Manikin for greater accuracy.
3.1.4 Fourth aspect: Respondents
Respondent selection is an important aspect of study success. Typically,
respondents in this type of study are classified as residents, passersby, or occasional
visitors (Nasar, 2008). However, in the current study, given that the environmental
attribute under examination was historical significance, the respondents had to be
aware of the environment’s historical significance to test the hypothesis that
traditional architectural styles elicit more positive emotions. Therefore, it was
essential that participants were living in the UAE. Moreover, due to the factor of the
affective bond that could be created with specific regions hence if an architectural
structure is found in a certain place that the people associate with positive feelings
they might be inclined into providing positive feedback concerning the structure
(Hernández et al., 2007), and to avoid any bias that could arise from familiarity with
and memories of the place (Nasar, 2008), participants should not be living close to
the selected environment. Thus, the environments were selected from the city of
Dubai, while participants were selected from the city of Al Ain, which is 120 km
from Dubai, the northern Emiratis whom studying in Al Ain city, and non-locals
from Jordan and Egypt whom living in Al Ain city. Three groups of participants
from different origins have been recruited because the historical value is something
argued to be relative to the participant origin, also it is found that the public
preference would be affected by the geographic location of the participants (Purcell,
1986, 1987, 1995; Purcell & Nasar, 1992).

38
3.1.5 Fifth Aspect: Affected emotions
Using an EPOC+ headset, the following six emotions (performance metrics)
were measured: excitement, interest, stress, engagement/boredom, focus, and
relaxation. These emotions are defined on the Performance metrics (data_streams,
2018) as follows:
Stress (FRU) is a measure of comfort with the current challenge. High stress
can result from an inability to complete a difficult task, feeling overwhelmed
and fearing negative consequences for failing to satisfy the task requirements.
Generally, a low to moderate level of stress can improve productivity,
whereas a higher level tends to be destructive and can have long term
consequences for health and wellbeing.
Engagement (ENG) is experienced as alertness and the conscious direction of
attention towards task-relevant stimuli. It measures the level of immersion in
the moment and is a mixture of attention and concentration and contrasts with
boredom. Engagement is characterized by increased physiological arousal
and beta waves along with attenuated alpha waves. The greater the attention,
focus and workload, the greater the output score reported by the detection.
Interest (VAL) is the degree of attraction or aversion to the current stimuli,
environment or activity and is commonly referred to as Valence. Low interest
scores indicate a strong aversion to the task, high interest indicates a strong
affinity with the task while mid-range scores indicate you neither like nor
dislike the activity.
Excitement (EXC) is an awareness or feeling of physiological arousal with a
positive value. It is characterized by activation in the sympathetic nervous
system which results in a range of physiological responses including pupil
dilation, eye widening, sweat gland stimulation, heart rate and muscle tension
increases, blood diversion, and digestive inhibition. In general, the greater the
increase in physiological arousal the greater the output score for the
detection. The Excitement detection is tuned to provide output scores that
reflect short-term changes in excitement over time periods as short as several
seconds.
Focus (FOC) is a measure of fixed attention to one specific task. Focus
measures the depth of attention as well as the frequency that attention
switches between tasks. A high level of task switching is an indication of
poor focus and distraction.
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Relaxation (MED) is a measure of an ability to switch off and recover from
intense concentration. Trained meditators can score extremely high relaxation
scores.
Real-time EEG signals of participants were recorded using a wireless lowcost device—an EPOC+ headset (see Figure 3.1)—connected to a standard laptop
with a USB and using EmotivPro, which employs an appropriate algorithm for
translating EEG signals into six performance metrics indicating six emotions
(excitement, interest, stress, engagement/boredom, focus, and relaxation). Its validity
compared with a clinical EEG system, which costs $60,000, has been confirmed by a
number of researchers (Badcock et al, 2013; Debener et al, 2012; Jebelli et al, 2017)
(see Figure 3.2). Given that it has been recommended to combine EEGs with a selfreporting method to improve accuracy, both a physiological and a self-reporting
method were used to provide additional significance. A verbal questionnaire was
completed by participants as a self-reporting tool following the collection of EEG
results. The questionnaire was a direct question whether the participant prefers one
style over the other or he cannot tell because he cannot decide, the results have been
presented with Doughnut Chart.

Figure 3.2: EMOTIV EPOC+ Headset and Electrode Placement.
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Chapter 4: Data Collection
The collection of data for this study was strongly linked to the five
components of the study previously mentioned. This chapter presents the collection
of 360-degree photographs for the required stimuli, the recruitment of participants,
and data extraction.
The aim of the research was to explore the emotional affordances of a visual
context incorporating foreign images and a visual context incorporating brand
images in the UAE. Therefore, the 360-degree photographs used as the stimuli were
selected from these districts. However, the 360-degree photographs for these two
built environments could have been taken by the researcher or a professional
photographer or selected from an existing 360-degree photograph database. The
researcher initially took photographs of both locations using a Samsung Gear 360
and the panoramic photograph function on various mobile phones (Samsung Galaxy
Note 8, Samsung Galaxy Note 10, and iPhone 11); however, the quality of the photos
was too low when viewed on the virtual reality headset. The second option to hire a
professional photographer, which was relatively expensive (approximately $1,000
per 360-degree photograph). The third option was available because in 2015 the
Dubai government released Dubai360, a 360-degree interactive city tour website that
allows users to explore a range of places online or using a phone application.
Fortunately, all of the previously discussed districts had been included in this
website, which contained 93 photographs of Al Bastakiya and 43 photographs of
City Walk. The City Walk photos had all been taken at night, while the Al Bastakiya
photographs had been taken both at night and during the day. Therefore, the
researcher selected two night time 360-degree photographs of City Walk and one
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night time and one daytime photograph of Al Bastakiya to explore the effects of
daylight. The researcher selected the 360-degree photographs based on the matching
of physical attributes between the modern and historical districts (see Figure 4.1).

S1

S2

S3

S4

Figure 4.1: Selected 360-Degree Photographs.
A snowball method was used to recruit participants. The researcher had
difficulty convincing people to participate because of the duration and nature of the
experiment, which involved fixing an EEG device on participants’ heads. This latter
aspect also determined the gender of participants, who were all males, because
women in UAE typically do not allow strangers to see their hair or have physical
contact with their heads. However, participants were divided into three groups to
broaden the exploration as much as possible: UAE locals living in Al Ain, UAE
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locals living in the Northern Emirates, and nonlocal Arabs from Jordan, Palestine,
and Egypt.
Ethical approval for the study was received from the United Arab Emirates
University (UAEU) ethics committee with reference number ERS_2019_5878 (see
Appendix C). Locals from Al Ain city were selected using the snowballing method
(n = 7); locals from the Northern Emirates voluntarily responded to emails sent to
UAEU students living in the university dormitory and advertisements posted in the
dormitory buildings (n = 12); and nonlocal Arabs were selected using the
snowballing method (n = 10) (see Table 4.1). The first and second participant was
recruited by the help of two participants form the northern emirates' participants and
the rest of the participants were recruited by the snowballing method.

Table 4.1: Participant Demographics
No.
Participants

Age Group
(18–30)

Age Group
(30–45)

Abandoned
Participants

Total

Locals: Al Ain

7

5

2

N/A

7

Locals: Northern
Emirates

13

13

1

12

Nonlocals

13

10

2

10

Nationality

3

The final stage of data collection was the experiment itself, which involved
the extraction and recording of data from participants. This was conducted in a quiet
room with participants seated on chairs. The room temperature was 24–26C and
lighting was moderate. Some experiments were abandoned because of unexpected
noise or connectivity issues.
Participants were exposed to a short brief about the experiment 5 minutes
before the start of the experiment (see Appendix C). The procedure involved fixing
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the device to the top of participants’ heads and connecting it to the laptop, which
took 5–10 minutes. After obtaining a sufficient signal, four scenes were randomly
shown to participants on a smartphone-based virtual reality headset, which converted
a split window of a 360-degree photograph on a smartphone screen to a virtual
reality environment. Each scene comprised three major angles, and participants were
told to focus on the buildings in each angle for 10–13 seconds until the EPOC+
device gave a reading (the EPOC+ device collects readings from the last 7 seconds).
After each reading was obtained, participants were instructed to view the next angle.
The smartphone screen was mirrored on the laptop screen so that the researcher was
aware of the angle that participants were observing. The entire procedure, from the
participants’ observations of the first scene to the last (45 min in average), was
recorded by both audio and laptop screenshots, the participants didn't show any kind
of dissatisfaction after finishing the experiments, maybe because they were prepared
for such period. However, Laptop screen videos were also recorded also (see Figure
4.2).

Figure 4.2: EEG Reading of a Random Participant.
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EMOTIV data and participants’ general preferences were manually converted
from the records into an Excel spreadsheet by the researcher (see Figure 4.3) (see the
Appendix D for screenshots of the EMOTIV readings for each scene and each
participant).
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Figure 4.3: Participants’ EEG Readings.

Figure 4.3: Participants’ EEG Readings (continued).
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Chapter 5: Results and Discussion
This chapter presents the results of statistical data analysis using Statistical
Package for the Social Sciences (IBM SPSS) version 25.0 for the collected EEG data
and participants’ self-reported preferences for scenes. For the statistical data analysis,
the researcher evaluated the six performance metrics collected from participants
while observing modern and historic built environments, then compared the EPOC+
results with participants’ self-reported evaluations. Because the data were not
normally distributed, the Wilcoxon signed-rank test was used to compare pairs of
data collected from the EPOC+ device because the data were not following the
normality curve.
Three sets of analysis were conducted on the data collected from each group
of participants, which are reflected in three boxplot graphs and one pie graph. In the
first analysis, a Wilcoxon signed-rank test was used to compare the EEG results from
the daytime brand image scene with the foreign image scenes. In the second analysis,
the Wilcoxon test was used to compare the EEG results of the night time brand
image scene with the foreign image scenes. In the third analysis, the Wilcoxon test
was used to compare the EEG results of the daytime brand image scene with the
night time brand image scenes. All three data analysis sets included the participants’
self-assessments of both scenes.
The chapter is divided into four sections. Section 5.1 shows the data analysis
results for data collected from locals living in Al Ain city. Section 5.2 shows the data
analysis results for data collected from locals living in the Northern Emirates.
Section 5.3 shows the data analysis results for data collected from nonlocals. Section
5.4 shows a comparison of all results.
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5.1 Data Analysis: Al Ain City Locals
The results of the three statistical analyses are reflected in a boxplot graph
divided into three zones, each representing a set of statistical analysis (see Figure
5.1).

Figure 5.1: Wilcoxon Analysis of EEG Data from Al Ain Locals.
Figure 5.1 shows the differences in EEG readings derived from the brand
image and foreign image scenes. The zero-value line indicates no change in readings.
In the left-hand and middle zones, a positive result indicates that the brand image
readings were higher than the foreign image readings, while a negative result
indicates that the foreign image readings were higher than the brand image readings.
In the right-hand zone, a positive result indicates that the daytime brand image
readings were higher than the night time brand image readings, while a negative
result indicates that night time brand image readings were higher than the daytime
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brand image readings. Boxplots in red indicate that the performance metric was
statistically significant based on the p-values shown in Table 5.1.

Table 5.1: Summary of the Wilcoxon Signed-Rank Tests for All Participants
Nationality a
Scene Comparison

Traditional daytime—
Modern nighttime

Traditional nighttime—
Modern nighttime

Traditional daytime—
Traditional nighttime

Emotion

Al Ain Locals

Nonlocals

Northern Emirates Locals

Z

Asymp. Sig. (2-tailed)

Z

Asymp. Sig. (2-tailed)

Z

Asymp. Sig. (2-tailed)

Stress

−1.014 b

.310

−1.420 b

.156

−0.978 b

.328

Engagement

−0.507 b

.612

−0.031 b

.975

−0.267 b

.790

Interest

−0.338 c

.735

−0.738 b

.460

0.000 d

1.000

Focus

−2.197 b

.028

−2.500 b

.012

−0.314 c

.754

Excitement

−2.028 b

.043

−1.533 b

.125

−1.059 c

.289

Relaxation

−0.085 b

.933

−0.284 b

.776

−1.609 b

.108

Stress

−0.676 b

.499

−1.136 b

.256

−1.334 b

.182

Engagement

0.000 d

1.000

−0.251 b

.802

−0.800 c

.424

Interest

0.000 d

1.000

−2.613 b

.009

−0.471 c

.638

Focus

−0.507 b

.612

−0.284 c

.776

−0.471 b

.638

Excitement

−2.366 b

.018

−0.966 b

.334

−0.157 b

.875

Relaxation

−0.169 b

.866

−1.988 b

.047

−0.235 b

.814

Stress

−0.676 b

.499

−0.063 c

.950

−0.039 b

.969

Engagement

−0.338 b

.735

−0.353 c

.724

−1.426 b

.154

Interest

−0.169 b

.866

−1.449 c

.147

−0.275 c

.784

Focus

−1.352 b

.176

−1.733 b

.083

−1.172 c

.241

Excitement

−1.859 b

.063

−0.795 b

.427

−1.020 c

.308

Relaxation

−0.338 c

.735

−1.903 c

.057

−0.889 b

.374

Note. Wilcoxon signed-rank test; Based on negative ranks; Based on positive ranks; Sum of negative ranks = sum of positive ranks.
a

b

c

d
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Therefore, the significant changes for Al Ain locals may be interpreted as
follows. The focus of nonlocals when observing the daytime brand image scene
compared with the modern scenes was, on average, higher for the daytime brand
image scene (Mdn = 65.3) than for the modern scenes (Mdn = 57.8). The Wilcoxon
signed-rank test indicated that this difference was statistically significant (T = 27;
Z = −2.197; p < 0.029). The excitement of nonlocals when observing the daytime
brand image scene compared with the modern scenes was, on average, higher for the
daytime brand image scene (Mdn = 65.3) than for the modern scenes (Mdn = 41.2).
The Wilcoxon signed-rank test indicated that this difference was statistically
significant (T = 26; Z = −2.028; p < 0.044). The excitement of nonlocals when
observing the night time brand image scene compared with the modern scenes was,
on average, higher for the night time brand image scene (Mdn = 60) than for the
modern scene (Mdn = 41.2). A Wilcoxon signed-rank test indicated that this
difference was statistically significant (T = 28; Z = −2.366; p < 0.019).
These results are somewhat consistent with Agiel’s (2015) findings, which
showed that Tripoli, Ghadames, and Yefren locals were more emotionally connected
to their vernacular architecture. However, in the present study, the results are more
specific because they show a significant increase in locals’ focus and excitement
when observing the regional vernacular architecture.
The second phase of this study, which involved participant self-assessments,
indicates that locals had a preference for brand image architecture (see Figure 5.2).
This preference may be considered a significant addition to the results because the
EEG data reflected only six emotions, while other emotions were still unclear.
Therefore, it was not possible to understand participants’ general preferences without
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a direct assessment, even though Gifford et al. (2000) concluded that participants’
global impressions are strongly and positively related to pleasure.

Participants Self-Assessments

Brand Image

Foreign Image

Similar

Figure 5.2: Self-Assessments of Al Ain Locals (see Appendix B).

5.2 Data Analysis: Northern Emirates Locals
The results of the three statistical analyses are reflected in a boxplot graph
divided into three zones, each zone representing a set of statistical analysis (see
Figure 5.3).
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Figure 5.3: Wilcoxon Analysis of EEG Data from Northern Emirates Locals.
Figure 5.3 shows the differences in EEG readings between the brand image
and foreign image scenes. The zero-value line indicates no change in readings. In the
left-hand and middle zones, a positive result indicates that the brand image readings
were higher than the foreign image readings, while a negative result indicates that the
foreign image readings were higher than the brand image readings. In the right-hand
zone, a positive result indicates that the daytime brand image readings were higher
than the night time brand image readings, while a negative result indicates that night
time brand image readings were higher than the daytime brand image readings.
Boxplots in red indicate that the performance metric was statistically significant
based on the p-values in Table 5.1. The graph shows that there were no significant
changes for Northern Emirates locals.
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For the participant self-assessments, the three options for preferability were
near to each others (see Figure 5.4), indicating a lack of consistency in participants’
decisions.

Participants Self-Assessments

Brand Image

Foreign Image

Similar

Figure 5.4: Self-Assessments of Northern Emirates Locals (see Appendix B).
These results shows no statistical significance: P value < 0.05, but this
neutrality in the emotions for this group of participants is very interesting for future
studies, especially because they may indicate a weak emotional connection between
Northern Emirates locals and UAE’s brand image architecture, or they may indicate
a strong emotional connection. In addition, the self-assessment show inconsistent
results which might be the issue here that the northern emirates locals having
different preference based on the origin of locals from each emirate specially that
northern emirates used to adopt stone as building material rather than mud and coral
which was adopted in Dubai and Abu Dhabi. However, the results may have been
attributable to the young age group of participants, who were all in their early
twenties, and that would have an impact on their knowledge about their inherit brand
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image. In either case, this group of locals could be the subject of future studies to
investigate their emotional connection with UAE brand image architecture.
5.3 Data Analysis: Nonlocals
The results of the three statistical analyses are reflected in a boxplot graph
divided into three zones, each representing a set of statistical analysis (see Figure
5.5).

Figure 5.5: Wilcoxon Analysis of EEG Data from Nonlocals.
Figure 5.5 shows the differences in EEG readings between the brand image
and modern scenes. The zero-value line indicates no change in readings. In the lefthand and middle zones, a positive result indicates that the brand image readings were
higher than the foreign image readings, while a negative result indicates that the
foreign image readings were higher than the brand image readings. In the right-hand
zone, a positive result indicates that the daytime brand image readings were higher
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than the night time brand image readings, while a negative result indicates that night
time brand image readings were higher than the daytime brand image readings.
Boxplots in red indicate that the performance metric was statistically significant
based on the p-values in Table 5.1.
Therefore, the significant changes for nonlocals may be interpreted as
follows. The focus of nonlocals when observing the daytime brand image scene
compared with the modern scenes was, on average, higher for the daytime brand
image scene (Mdn = 62.3) than for the modern scenes (Mdn = 52.8). The Wilcoxon
signed-rank test indicated that this difference was statistically significant (T = 104;
Z = −2.5; p < 0.013). The interest of nonlocals when observing the night time brand
image scene compared with the modern scenes was, on average, higher for the night
time brand image scene (Mdn = 65) than for the modern scenes (Mdn = 56.3). The
Wilcoxon signed-rank test indicated that this difference was statistically significant
(T = 106; Z = −2.613; p < 0.010). Relaxation of nonlocals when observing the night
time brand image scene compared with the modern scenes was, on average, higher
for the night time brand image scene (Mdn = 42) than for the modern scenes
(Mdn = 29.3). The Wilcoxon signed-rank test indicated that this difference was
statistically significant (T = 95; Z = −1.988; p < 0.048).
These results are interesting because they show that participants from another
region have a strong emotional connection with UAE brand image architecture in
terms of focus, interest, and relaxation. This may be attributable to the similar
building materials and colors used in the participants’ regional vernacular
architecture and UAE’s regional brand image architecture. Indeed, one participant
stated that the buildings reminded him of the vernacular buildings in his region.
However, when comparing these results with those of the Al Ain locals, it can be
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seen that the Al Ain locals showed significant focus and excitement, while nonlocals
showed significant interest, focus, and relaxation. This may be an indication of the
differences in perceptions of traditional architecture by laypeople. Those who are
unfamiliar with the architectural style may be interested in exploring it and feel
relaxed when observing it, while those who are familiar with the architectural style
may feel excited when observing their own traditional architecture. Moreover, the
nonlocal participants’ self-assessments show that they generally preferred brand
image architecture over foreign image architecture. Figure 5.6 shows the results of
the self-assessments. The blue section shows the preference for brand image
architecture, the grey section shows a neutral preference (i.e., both scenes were equal
in preference), and the orange section shows a preference for the foreign image.

Participants Self-Assessments

Brand Image

Foreign Image

Similar

Figure 5.6: Self-Assessments of Nonlocals (see Appendix B).
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Chapter 6: Conclusion
This chapter summarizes the main arguments in this thesis. It also presents
the challenges faced by the author during the research, highlights the limitations of
the study, and suggests future studies on this topic that may help to overcome the
limitations of this study.
6.1 Main Argument
The argument in this thesis relates to the effect of architectural styles on
laypeople’s emotions, a topic that has had limited research. Researchers such as Jack
Nasar and Arthur Stamps have conducted studies on laypeople’s architectural
preferences (Nasar, 2008; Stamps, 1993; Stamps & Nasar, 1997). Some years later,
Agiel (2015) studied the emotional connections of participants with brand image
(traditional) architecture. In the present study, emotional effects were studied using a
different approach. The purpose of the study was to explore the effect of architectural
style on six emotions by analyzing physiological responses of the brain cortex.
Moreover, general preferences were evaluated using a self-assessment method.
Although there are more than six emotions, measuring all emotions was not possible,
especially given that the specific number of emotions is debatable. However, the
EPOC+ tool provided the possibility of measuring six emotions based on EEG
waves.
The author began with investigating various classification paradigms,
focusing on the conflicts and gaps between these paradigms. It was important to
underpin the study using an acknowledged classification system rather than creating
a different classification and adding to the debate. Agiel’s (2015) classification
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paradigm was the most suitable for this research because it is based on the
recognition of building form only rather than a recognition of the ideology and
philosophy behind the buildings.
Next, various concepts of human emotions were investigated to adopt a
suitable concept for this research. Ekman (1992), Mehrabian and Russell (1974), and
Ortony and Turner (1990) have each developed a different concept of human
emotions: Ekman’s (1992) six basic emotions, Mehrabian and Russell’s (1974) three
emotions, and Ortony and Turner’s (1990) unknown number of emotions. Of these,
Ortony and Turner’s (1990) concept was the most suitable because it offered a
greater potential for the in-depth investigation of emotions. Moreover, the available
physiological method to measure emotions provided the ability to measure six
emotions, which were different from those conceptualized by Ekman and Mehrabian
and Russell.
Research questions were formulated to understand whether traditional
architecture affords better emotional quality than does modern architecture. Using
both physiological and self-assessment methods may have added significance to the
research results or produced conflicting results. Results from each of these methods
supported each other. Although the self-assessment method was more general,
exploring participants’ general preferences only, results were consistent with the
results from the physiological method. This indicates that the use of the selfassessment method may validate the results of the physiological method.
The findings show that traditional architecture affords a better emotional
quality for laypeople living in conservative environments. Participants from Jordan
and Egypt as well as those from Al Ain city had a better emotional connection with
UAE brand image architecture. In contrast, participants from the Northern Emirates
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were not emotionally affected by the brand image architecture of the UAE. These
results might be helpful in developing the architecture practice in the UAE and
developing the UAE building code, also it might be used as reference for unifying
the architectural style of the governmental, healthcare and institutional buildings that
will be built in the future, especially in the areas that confirmed the emotional
connection between brand image and participants. However, these recommendations
should be taken seriously once a roader study confirms the results of this study.
6.2 Challenges
There were four main challenges in this study. The first challenge was the
integration of two different fields: neuroscience and architecture, thanks to Prof. Jack
Nasar efforts in this field that his work within this field provided me with closer
understanding for this field. The second challenge was identifying an appropriate
physiological tool with which to measure emotions, reviewing more than 35 articles
about the EEG method to extract emotion have been reviewed within different fields.
The third challenge was to convince participants to participate in such a long
experiment (45 minutes on average), the snowballing method was very usefull to
fulfill this challenge, because the participants have been more comfortable in doing
such experiment when they knew that their friend or college did it before him.
However, the researcher could not recruit participants more than the current number.
The fourth challenge was finding an appropriate analysis tool for such data, thanks to
Prof. Kilani Ghoudi from the Department of the Analytics in the Digital Era who
introduced me to the statistical methods and guided me to properly use SPSS
software.
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6.3 Limitations
One limitation of this study was the gender of the participants; all of whom
were male. Female participants were not willing to participate because the
experiment required the connection of EPOC+ sensors to the head. However, the
results are still useful in providing a general concept of the emotional connection of
people from UAE, Jordan, and Egypt with UAE brand image architecture. In some
cases, the experiment was interrupted by unexpected noise from the air conditioner
or doors opening and closing. However, this was addressed by ignoring the results
from interrupted experiments and repeating the measurements.
6.4 Future Studies
In addition to a call for roader sample for the purpose of generalizing this
study, the results of this study open the door to future studies in the same field and
context by changing one major variable, such as the architectural styles, the
participants and the methodology and within these major variable a specific change
would be interesting. For example, changing the participants would lead to the
following future studies:


the emotional connection between Northern Emirates’ locals and UAE brand
image architecture



the emotional connection between Arabic locals from Gulf Cooperation
Council countries and UAE brand image architecture



the emotional connection between foreigners and UAE brand image
architecture.
While changing the architectural styles within the stimuli would lead to the

following future studies:
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the emotional connection between UAE locals and new images



the emotional connection between UAE locals and local image



comparing the emotional connection between UAE locals on one side and
local image and brand image on the other side.
Changing the methodology and using previous methods such as Personal

Construct Method and Likert Scale, to explore the architectural styles on the UAE
community and locals would be very useful in term of generalizing the results of the
previews studies around the world.
The exploration of traditional locations in Dubai revealed an area in which it
would be interesting to conduct research; Al Seef District. This area has been
recently developed with artificial traditional architecture to simulate traditional cities
of the UAE. A comparison of emotional comparisons with such a district and an
authentic traditional district such as Al Bastakiya would be interesting.
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Appendix A
Architects' Evaluation for the built environments
Architect

Place

Complexity

Order

Opennes
s

Upkeep

medium

High

medium

High

Low

City Walk

High

High

medium

High

Low

La Mer

High

medium

High

High

High

Al Seef

High

High

High

High

High
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High

High

High

High

High
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High

High

medium

High

medium

City Walk

High

High

medium

High

Low
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High

High

High

High
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High

High

High
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High

High

High

High
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High
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Low

City Walk

High

High
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High

High

High
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High

High

High

High
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High
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High

High
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High
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1
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3
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Naturalness
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Appendix B
Participants Global Preference

Participants Group

Al Ain Locals

Northern Emirates Locals

Non-Locals

Participant No.

Participant Preference

1

Traditional

2
3
4
5
6
7

Traditional
Modern
Neutral
Traditional
Traditional
Neutral

8

Neutral

9
10
11
12
13
14
15
16
17
18
19

Modern
Traditional
Traditional
Traditional
Neutral
Traditional
Neutral
Modern
Neutral
Modern
Traditional

20

Traditional

21
22
23
24
25
26
27
28
29

Neutral
Neutral
Traditional
Traditional
Modern
Traditional
Traditional
Traditional
Neutral
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Appendix C
Participants Consent Form and the Application Form

Social Sciences Research Ethics Committee
- Consent to Participate in a Research StudyPlease read carefully before signing the Consent Form!
[Exploring Conscious and Unconscious Emotional Affordance of

Architectural Styles: Traditionally versus Internationally styles bases]

You will be asked to provide or deny consent after reading this form.
Topic of the research, the researcher(s) and the location
You have been invited to take part in a study to investigate […relationship between
users emotion and different architectural styles in the UAE…].
This study will be conducted by […Ala'a Falih Ahmed AlBdour with the supervision
of Dr. Ahmed Agiel…] in […Architectural Engineering Department, United Arab
Emirates University…].
The study will take place at [United Arab Emirate University, E5 Building] located
at [Alain City, ].
Benefit of the research
There will be a gratitude certificate for the participants presented from the
Architectural Engineering Department, this research will help us better understand
the emotional impact of different architectural styles on the users which could
enhance the architectural practice and outcomes in UAE.
Procedure/setting
Description of the procedure: (The procedure will take 30 Mins., and it will be
divided into 4 phases; first phase will be for explanation (10 Mins.), second phase
will be the experiment which will be described in the next section (10 Mins.), the
third phase will be a questionnaire to describe his/ her current emotional state (5
Mins.), the fourth phase will be quick discussion with the participant (5 Mins.). This
procedure will be held in the E5 building in the UAEU in Al Ain.
About the Experiment
The experiment will be an exploratory experiment to detect the emotional status of
the participant by Emotive EPOC+ Headset device while he/she is watching a 360˚
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photo by Samsung Gear VR to sets of photos related to Architectural buildings and
nature.
The Emotive EPOC+ Headset device is a wearable device that needs no specialist
help, only a small guidelines to make sure it's wore in the correct way, it's for
external use and the device will be fully sterilized because it will have a direct
contact with the head skin.
The Samsung Gear VR it's also a headset device that is used to view the 360˚ photos
to the participant it will be fully sterilized because it will have a direct contact with
the head skin.
The experiment will take maximum 10 minutes.
Safety Information
Multi-purpose Solution will be used for sterilizing, because it contains non-allergic
anti-microbial agent and it is recommended by the manufacturer of Emotive EPOC+
device.
Confidentiality and Privacy Information
All information which is collected about you during the course of the
research will be kept strictly confidential. Any information about you that leaves the
lab will have your name and address removed so that you cannot be recognized from
it.
Right to Withdraw
If you decide to take part, you are still free to withdraw at any time and without
giving a reason. A decision to withdraw at any time, or a decision not to take part,
will not affect the standard of care you receive.
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Informed Consent
1. I confirm that I am above 18 years old, and I have read and understood the above
information sheet and have had the opportunity to ask questions.
2. I understand that my participation is voluntary and that I am free to withdraw.
3. I understand that my data will be kept confidential and if published, the data will
not be identifiable as mine.
I agree to take part in this study:

(Name and signature of participant)

(Date)

(Name and signature of person taking
consent)

(Date)

(Name and signature of witness (if participant
unable to read/write)

(Date)
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Social Sciences Research Ethics Committee
-Research Ethics Review FormA. Title of Study
Exploring Conscious and Unconscious Emotional Affordance of Architectural Styles:
Traditionally versus Internationally styles bases

B. Principle investigator (and co-investigator(s))
1. Name of PI:
Department (if within UAE University):

Ala'a Faleh Ahmed AlBdour
Department of Architectural
Engineering

Organization/Department/Unit (if other than
within UAE University):
Phone:

0562973219

Email:

201770158@uaeu.ac.ae

2. Name(s) of co-investigator(s):*
Department(s) (if within UAE University):

Najeeba Ali Kunju Abdulla Kutty
Department of Architectural
Engineering

Organization(s)/Department(s)/Unit(s) (if
other than within UAE University):
Phone:

0506697383

Email:

najeebaak@yahoo.com

.
C. Abstract

Architects' practice during the past two decades in United Arab Emirates have resulted
in the existence of a number of architectural styles collected from all over the world. This
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diverse collection of styles raised the argument of losing the local brand image of
architecture, the local identity, and somehow the place attachment which is the existing of
positive emotions between locals and the place. In this research, I will explore the validity
of the assumption that the architectural style of buildings affecting positively or negatively
the emotions of local lay people depending on the style relationship with the past. To
achieve this aim, I will use conscious and unconscious emotions extracting methods to
evaluate the positive emotions of a group of local participants; male and female students
and employees from UAEU. The methods are based on two different existing architectural
styles as visual stimuli but the participants haven't seen them before, one will be buildings
designed based on the traditional architectural style of the UAE and the other will be based
on the contemporary international architectural style. The emotions extracting and
evaluating methods that will be used in my research are Electroencephalography (EEG)
signals collected with Emotive EPOC+ device and using the EMOTIVE Algorithm that
enables real time detection and measuring of six different emotional dimensions excitement, interest, stress, engagement/boredom, attention, and meditation. Combined
with Self-Assessment Manikin (SAM) method while watching a 360-degree photo
recorded for the both stimuli. The findings of this study will contribute to the knowledge
locally and internationally. Internationally by contributing to the global debate of meaning
in architecture and other global debates on the importance of preserving the traditional
architecture. In addition, locally by understanding the meaning of architectural style to the
locals. Hence, closing the gap between theory and practice in the UAE and strive to
achieve better practice.

4. Is this a retrospective study (yes/no)? If yes, explain.
Yes

No

5. Type of study:
Qualitative research
6. Will there be direct contact with the participant?
Yes

No
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7. Will you obtain written consent from each participant? If yes, explain how.
Yes

No
If you do decide to take part you will be given information sheet to keep and be
asked to sign a consent form.
8. Will you tell participants that their participation is voluntary? If yes, explain how.
Yes

No
It is up to you to decide whether or not to take part it is totally voluntary.
9. Will you tell participants that they may withdraw from the research at any stage?
If yes, explain how.
Yes

No
If you decide to take part you are still free to withdraw at any time and without
giving a reason. A decision to withdraw at any time, or a decision not to take
part, will not affect the standard of care you receive
10. Will you tell participants that their confidentiality will be maintained and if
published, the data will not be identifiable as theirs? If yes, explain how.
Yes

No
All information that is collected about you during the course of the research will be
kept strictly confidential. Any information about you which leaves the lab will have
your name and address removed so that you cannot be recognized from it

11. Will you provide participants with information on the study? If yes, explain how.
Yes

No
This study is to detect the afforded emotions by different architectural styles to
the observers.
12. Will you tell participants you can and will answer any questions they may have
on the study? If yes, explain how.
Yes

No
Ask us if there is anything that is not clear or if you would like more information
13. Will you ensure that your study will not deliberately mislead participants? If yes,
explain how.
Yes

No
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All questions will be answered clearly
14. Are you confident that there is no realistic risk of any participant experiencing
either physical or psychological distress or discomfort? If yes, explain why.
Yes

No
The EPOC+ devices that will be used and has been tested for EMC and Safety
compliance as a consumer product under the CB scheme.
15. To whom and how do you plan to disseminate the results of the study (e.g. to
participants, to faculty, to scientific community)?
To faculty and the scientific community
I certify that all information provided above is correct and that it will apply
throughout the performance of the proposed research and that I shall be responsible
for safeguarding the confidentiality of participants involved.
I am aware of the confidential nature of this information and will vouch for any
person, other than myself, who will work with this information under my direction.

Alaa Faleh Ahmed AlBdour
Signature of Principal Investigator

Date

Signature of co-investigator(s) (if applicable):

Najeeba Ali Kunju Abdulla Kutty
Investigator 1:

Date

Dr. Ahemd Agiel
Name and Signature of the advisor

Date

Prof. Anissa Kheira
Name and Signature of
Head of Architectural Engineering Department

Date
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Appendix D
EMOTIV Reading for all Participants
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Digitally signed by Shrieen
DN: cn=Shrieen, o=United
Arab Emirates University,
ou=UAEU Library
Digitizatio,
email=shrieen@uaeu.ac.ae,
c=AE
Date: 2021.01.19 10:44:36
+04'00'

