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Architecture, Planning and Design are strongly affected by other disciplines such as
fine arts, philosophy, engineering, geography, economics, politics, sociology,
history, psychology, geology, information technology, ecology, law, security and
management. However, there are not enough academic journals which specifically
focus on the connections of architecture, planning and design with other fields of
science. ICONARP aims to fill that gap. Our scope is to provide a suitable space for
theoretical, methodological and empirical papers, which use global and local
perspectives together, in architectural and urban studies.

ICONARP aims to be a reputable platform for the studies of Architecture, Planning
and Design. ICONARP's objectives are:

e To question global and local interactions in the field of Architecture, Planning
and Design,

e To discover the relationship between Architecture, Planning and Design,

e Toincrease the contribution of Architecture, Planning and Design to social and
behavioral sciences,

e To discover the relationship of Architecture, Planning and Design with other
fields of science that are affected and affect,

e To develop theoretical and methodological foundations of Architecture,
Planning and Design,

e Todiscuss the role of architects, planners and designers today and in the future,
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INTRODUCTION

Large-scale events are organized around the world in order to appeal
to large audiences on an international scale and to increase interaction,
communication and sharing among communities. Large-scale events
contribute to the cities, and some of these contributions are the
investments made during the preparation process, the economic activity
that occurred during the event, the promotion of cultural features and the
arrangement of qualified spaces. World fairs and Expos are one of the
prestigious international events known worldwide, as they have been
going on for many years and make lasting effects and structures on the
host cities (Polat, 2019).

National and international fairs, which continue for centuries with
different purposes and methods, are cultural and economic sharing
spaces that revitalize the economic and social structure of cities. As Pinto
(2018) states, after the national fairs in which industrial and technology
products were introduced and exhibited in Europe at the end of the 18th
century and the beginning of the 19th century, the first international
Expo was organized at the Crystal Palace in London in 1851. It was
realized under the name of “Great Exhibition of Industrial Artifacts of All
Nations”. In addition to industrial products, different exhibition goods
such as handmade, natural products and works of art were included in
this fair. After London, Expo fairs were organized in different cities such
as Paris, Vienna, Philadelphia, Barcelona, Brussels, Milan and San
Francisco. All the international fairs held since then have been an
educational and developing environment where countries share their
cultures, scientific and technological studies they have developed, their
understanding of art and many other elements.

Expo fairs offer important opportunities for investing in cities,
developing and promoting them. In this sense, the “Bureau International
des Expositions” (BIE) was established in 1928 to be responsible for the
organization of international fairs with the participation of 31 countries.
Headquartered in Paris, BIE is responsible for organizing and supervising
all non-commercial international exhibitions (Expo) lasting more than
three weeks. BIE organizes four types of exhibitions: World Fairs, Special
Fairs, Horticulture Fairs (Botanical Fair) and Milan Fair. The World’s Fair
under a universal theme in every five years, a Special Fair with a special
theme between the two World Exhibitions, and the Milan Fair with the
theme of decorative arts and architecture in every three years since 1993.
On the other hand, Horticultural Fairs have been organized since 1960
after the candidacy of countries and cities, as a result of the cooperation
between BIE and the International Association of Horticultural Producers
(AIPH) (Polat, 2019). The purpose of BIE is to determine the host country
at the fairs, organize the event, ensure that the host country and all
exhibitors comply with the BIE agreement and Expo rules, and constantly
improve the quality of the fairs (BIE, 2021). Currently, 170 countries are
members of BIE, and these fairs are important in terms of both countries
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sharing their own values and following the developments in other
countries.

Each Expo, with its own theme, is a large-scale event that reflects the
characteristics of the period and the host country, provides international
communication and interaction, promotes awareness, development and
change, while bringing innovation to the host city (Polat, 2019). Countries
hosting the fairs are responsible for developing the necessary
infrastructure for the realization of the event, arranging the event area,
and making the necessary spatial arrangements for the anticipated
visitors. Realizing all these require the expenditure of high budgets.
Investments and regulations made considering the needs of the event can
affect the city positively or negatively in terms of the quality of their
effects. Erturan Topgiil (2019) defines these effects with the concept of
“eventlegacy” created by the event in the city and its residents. The legacy
of the event has direct effects such as spatial/physical, economic and
social-cultural as well as indirect effects such as image, branding and
urban recognition. Policies, culture, social structure and economic power
that dominate the city have a decisive role in the legacy of activity. In this
sense, each host country shapes its event legacy and determines whether
the sustainability of event venues is ensured or not.

Architecturally, the structures built for Expo affect the image of the
cities, and symbolic and/or monumental structures are designed in the
city. Crystal Palace in London and Eiffel Tower in Paris are touristic and
historical focal points brought to the city after the fairs. As Polat (2019)
stated, 51 million people visited the fair, which was held in Brussels in
1958 with the theme of “Democratic Demand for Peace” and the iconic
“Atomium” was built for this fair. “Space Needle” was designed at the fair
organized in Seattle in 1962, and this structure still maintains its feature
of being an interesting design today. Vasco da Gama Bridge, built for
Lisbon Fair, is one of the structures that make up the city’s image. In
addition to the cultural and architectural structures gained through these
fairs, it should not be forgotten that local and foreign tourists who come
to visit the fair spend time in the city and experience the culture and life
of the city (Dirsehan, 2019). In this sense, it is important that the fair
should be planned in a way that interacts with the urban space and the
citizens, its location is determined to have easy access, it hosts cultural
events and contributes to tourism.

As Erturan Topgiil (2019) states, with the competitive environment
created by globalization, interest in international large-scale events has
increased to make new investments and developments in cities. Expo
fairs, which are at the forefront of large-scale events, are effective in
investing in cities and becoming the focus of touristic interest, while
providing improvements in the physical structure of the city through
infrastructure investments and spatial arrangements. At the same time,
with the increasing awareness regarding sustainability, the highlight is
placed on emphasizing sustainability both in the spatial planning of the
Expos and in the content of the themes. In this sense, the sustainability of
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Expo organizations depends on some criteria and processes. These
processes can be defined as the organization preparation process,
establishment and implementation of the organization area, management
and functioning of the organization, and post-organization management
(Karahan et al., 2021). The priority of urban development and spatial
sustainability in planning, implementation, operation and management
processes provides many benefits to the city and its citizens in the short,
medium and long terms (Batuhan, 2020). In this sense, it is important to
plan and implement large-scale events in line with sustainability goals,
both for the organizers and funders of the event, and for the host cities.

METHODOLOGY

In this study, a content analysis was realized about the planning, event
and post-event stages of the Lisbon Expo Fair, which was held in 1998
with the theme of a special fair, and the Antalya Expo Fair, which was held
with the theme of the botanical fair in 2016. Content analysis is defined
as categorizing all kinds of verbal and written data in a way that meets
the purpose of the research, summarizing, measuring and interpreting
the data (Arik, 1992, as cited in Boke, 2017). In the content analysis, the
information obtained as a result of scientific researches, organization
websites and field trips was examined with a systematic methodology.

Turkey has participated in many events since London Expo in 1851,
yet became a member of BIE in 2004 and experienced its first Expo
hosting in Antalya in 2016. Portugal has been a member of the BIE since
1932 and hosted the specially themed Expo in 1998 (BIE, 2021). The aim
of this study is to evaluate the urban development effects of the Expo fair
areas and their contribution to spatial sustainability in terms of being an
event legacy. For this purpose, within the scope of the study, the Expo
fairs, which were organized in Lisbon and Antalya were compared in
terms of the event legacy they left to the city. In the light of the analysis
and comparison of the information obtained from the two fair fields in
question, inferences have been made so that the investments and plans
to be made in the city through the Expo fairs will be effective in the long
term. Within the scope of this study, it is aimed that the information
obtained from the comparison of the two Expo fairs will be a guide for the
countries and cities that will host large-scale events in the future.

EXPO LISBON

Special Fairs within the scope of Expo are international events aimed
at finding solutions to specific humanity problems. Although it is similar
to World Expos in terms of the content of its theme, these fairs are smaller
in scale and remain open for about 3 months (Batuhan, 2020). 143
countries, 14 international organizations participated in the special
themed Expo fair, which lasted for about 4 months between May 22 and
September 30, 1998 in Lisbon, the capital of Portugal, and 10.128.204
people visited the fair (BIE, 2021).
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500 years after Vasco da Gama’s discovery of Portugal on his way to
India in 1498, the idea of celebrating this discovery on an international
platform shaped the main theme of the Expo (Kantiirer, 2016). The theme
of “Oceans, a heritage for the future” determined at the fair, aims to reflect
Portugal’s relationship with the sea and its national identity, while
emphasizing raising awareness of the sea and oceans, ensuring the
nature-human relationship and sustainability (Pinto, 2018). Since the
year of 1998 was determined as the “International Year of the Ocean”
according to the United Nations declaration, the theme of the event was
also related to the current issues of the period (BIE, 2021). During the
planning process of the fair, training programs related to this theme were
also given in schools. Between 1994-1998, a national environmental
education program was developed under the name of “love of the ocean”,
and “sea clubs” were established where scientific, artistic and sports
activities were carried out. Scientific meetings and conferences were held
during the fair, and after the fair, three different books were published
about the theme of Expo Lisbon (Pinto, 2018). While planning the fair,
training programs, conferences and publications aiming to raise
awareness were organized beyond creating a physical sightseeing area
within the determined land.

In line with the perspectives and political attitudes of the countries, in
some countries, if a city is selected as a host for the fair, the fair is included
in the strategic development plan of the city and is planned as a part of
the urban development (Polat, 2019). As can be seen in studies in the
literature (Kantiirer, 2016; Erturan Topgiil, 2019), the Expo Lisbon has
been a remarkable project as it aims to create a new city center as a result
of extensive studies and dual-functional design planning. As for Aelbrecht
(2014), the majority of the fair fields is generally abandoned after the fair,
and the part that is not abandoned is left as it is without being developed
with large debts. The fact that these areas, for which serious budgets are
spent and provide an economic and international potential to the host
country, are not active during the event and cannot be integrated into the
city afterward, harm the city’s economy and land in the long run.
However, Expo Lisbon, which was realized as a Special Fair in 1998, has
been a different and remarkable positive example in terms of the event
legacy with its planning process, methods, results, and what it has
brought to the city after the event.

Effects of Expo Lisbon on Urban Development

According to Carriere and Demaziere (2002), in the Lisbon
Metropolitan Area Plan of 1990, it was emphasized that Lisbon should be
a world city, and it was stated that there was a need for a comprehensive
urban transformation study. This decision was also approved in the 1992
Strategic Plan and an application was made to BIE for the Expo this year.
On the edge of the Tagus River to the east of Lisbon, 5 kilometers long and
0,6 kilometers wide, rectangular shaped, nonfunctional industrial area
has been designated as the Expo field (Fernandes et al.,, 1998) (Figurel).
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The planning of re-functioning the area that is valuable with its
location to become the second center of the city is closely related to urban
policies. The aim of the re-functioning of the existing industrial buildings
in the region and the planning that will be effective in the long term and
after the Expo fair in the urban space were effective in the BIE’s selection
of Lisbon as the host country for the 1998 Expo (Aelbrecht, 2014).

When the location of the Expo Lisbon in the city is examined, it is seen
that the fair field is 10 kilometers away from the city center and 3
kilometers away from the city’s international airport. In addition to the
existing railway and highway connecting the area to the city, the
transportation network has been expanded with new metro and tram
lines within the scope of the Expo project (Aelbrecht, 2014). The metro
line has been developed and connected to the city center with 7 new
stations, including the airport and Expo stops (Kantiirer, 2016). The fact
that the Expo area is located by the river, close to the city center and the
airport and has sufficient and diverse transportation networks, has been
effective in making the region easier to reach during the fair, as well as
being preferred for living and spending time after the fair. In this sense,
the importance of paying attention to the fact that the choice of location
in the Expo fields is preferable both in terms of tourism and for the life of
the citizens after the fair is clearly seen in the example of Expo Lisbon.

To realize the Expo Lisbon project, a private company named “Park
Expo’98” with access to public capital was established. This company was
tasked with designing, developing, constructing and dismantling the
exhibit, as well as purchasing, developing and selling land throughout the
region. While the completion of the Expo area in 1998 was the priority
for the works carried out by the company, the comprehensive
transformation project outside the fair field was allowed to be completed
by 2010 (Carriére & Demaziére, 2002).

Abandoned urban areas have the potential to become a second city
center with renovation and transformation works. In this sense, the
redevelopment of the abandoned industrial port area and the creation of
the second city center emerged as two basic strategies for determining
the location of Expo Lisbon (Carriére & Demaziere, 2002). After the
location was determined, a systematic planning process was initiated
with a team of many architects and experts, led by architect Luis Vassalo

Figure 1. Expo Lisbon field map (BIE,
2021).



Figure 2. Left: Park of Nations; Right:
Expo Lisbon fair field (Park of
Nations, 2021).

Figure 3. Left: Vasco da Gama Bridge
(URL 1); Right: Gare de Orient Train
Station, (URL 2).
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Rosa. The fair area was named “Park of Nations” by the project team
(Figure 2). As stated by Aelbrecht (2014), the strategies developed under
the leadership of Vassalo Rosa were discussed under the headings of
planning, design, development, management and finance. During the
planning phase, it was aimed to make the area a center, create a mixed-
use area, an economic base and develop the infrastructure for during and
after the Expo fair. In the design phase, the structures were designed to
be dual-functional with temporary and permanent spatial features to
enable the structures built for the exhibition to be reused after the
exhibition. In temporary spaces, flexible usage areas are generally
created in modular structures. In permanent buildings, importance and
priority was given to their use with their new function after the fair. The
Park Expo organization was authorized for development and
management, and it is planned to sell the spaces in the fair to the private
sector or investors after the event for the financial model.

Within the scope of the project, new structures such as the Ocean
Pavilion, the Portuguese Pavilion, a 600 mooring capacity marina and the
panoramic Vasco da Gama tower were built for the event, and the
landscape project was realized for 5 kilometers along the river. For
transportation, Vasco da Gama Bridge, which is one of the longest bridges
in Europe with a length of 17 kilometers, Gare de Orient Train Station and
Park of Nations cable car have been implemented (BIE, 2021; Erturan
Topgtl, 2019; Kantiirer, 2016) (Figure 3).

Around the Expo field, which has an area of 50 hectares, different
usage areas that will contribute to urban development such as 330
hectares of residential areas, shopping center, hospital, education, sports
and entertainment areas were planned. Social housing built in Olivias and
Chelas neighborhoods around the Expo area, where the low-income
group generally lives, has become one of the largest mass housing
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projects in the country (Erturan Topgiil, 2019). All these practices
realized with the construction of the fair cause the question of “is it a big
international event in a city or an urban redevelopment process that
includes an exhibition” (Matias Ferreira, 1997, as cited in Carriére &
Demaziere, 2002). For Lisbon, it is possible to say that urban
arrangements that will contribute to the city in the long term have been
realized through the Expo event. In this arrangement, the Expo area was
not only evaluated with its own borders, but also the areas adjacent to the
event border were designed together to be used both during and after the
event. This approach made a significant contribution to the Lisbon Expo’s
main goal of creating a second city center.

Spatial Sustainability at Expo Lisbon

According to Vassalo Rosa (1998), the leading architect of the Expo
Lisbon fair, the city should be considered as a limited sustainable
environmental resource. For this reason, studies such as recycling and re-
functioning in urban space should be prioritized. Expo fair has been a tool
for the urban development and renewal of Lisbon, and the spaces that can
always be used have been left to the city as an event legacy, with the
flexibility and continuity built between temporary-permanent spaces.
Transforming the event legacy into permanent effects can bring much
more to the city than the fair will. It is possible to say that the investments
and projects made for Lisbon, rather than the event itself, provide
permanent changes and contributions to the city in the long run, and
these contributions and changes are also sustainable.

The old oil refinery tower that existed before in the area was re-
functionalized as the central boulevard and the entrance gate to the fair
(Vassalo Rosa, 1998). The new structures built within the scope of the fair
were turned into a part of the urban space with their secondary functions
after the fair. The Ocean Pavilion was converted into a large aquarium
named “Oceanarium”, the Utopia Pavilion was transformed into a venue
called “Meo Arena” where cultural activities such as concerts and
exhibitions are held, the exhibition pavilions were converted into the
“Lisbon International Fair Hall”, the main entrance structure was
transformed into Vasco da Gama Shopping Center and brought to the city
with new uses. (Erturan Topgiil, 2019) (Figure 4). The Oceanarium was
one of the first large aquariums in Europe with the size of four olympic
swimming pools housing more than 500 creatures (BIE, 2021).

Figure 4. Left: Oceanarium (URL 3);
Right: Meo Arena, (URL 4).
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The most important reasons why Expo Lisbon fair is still an active and
livable area today are that the buildings in the fair area were brought to
the city with different functions and the housing areas around it were
arranged. The study of Aelbrecht (2014) demonstrated the success of the
fair and urban renewal in Lisbon with numbers and stated that there are
1247 million square meters of residential area, 626 million offices, 190
million commercial areas and 19 thousand people living in the region.

In addition to the spatial contributions of the Expo to the city, it is also
necessary to mention the techniques applied in terms of energy use and
the benefits it provides. As Fernandes et al. (1998) stated, one of the
objectives of the project is to realize low-energy and environmentally
friendly urban renewal while planning the event venue. To achieve this,
tests were carried out to reduce the amount of energy use and
microclimate indoors and outdoors on a 3D model, considering the
dimensions of the land, the heights and shapes of the buildings, the width
of the streets, and the placement of the trees. In addition to the tests, the
use of energy in infrastructure applications and transportation networks
was also considered. As a result, despite the dense use in the Expo area,
approximately 50% less energy is used than any equivalent size and
density area in Lisbon.

In addition to all these positive developments, there are also some
negative views about the Expo Lisbon project. According to these views,
while the fair and the new settlement area were planned, the old
settlement area in the vicinity was ignored, and the railway, which is a
threshold/border, strengthened the spatial and social separation of these
two areas. Although social housing was built in these neighborhoods
later, it is necessary to facilitate the adaptation of the people living there
economically and socially to the city. Although it was developed together
with the areas adjacent to the borders of the Expo field, the social
dimension was ignored in the arrangements. In this sense, while creating
a new development area in the city, planning in a way that will improve
its environment in every aspect is an important issue to ensure holistic
development in cities.

In short, with the strategies developed during the planning phase of
Expo Lisbon, the port area with abandoned warehouses and barracks was
brought to the city and turned into a focal point for international events.
Since it is an actively used urban space after the fair, it has become the
second city center of Lisbon. As a result, the example of Expo Lisbon,
about which there are positive and negative opinions, is an important
example in terms of showing what large-scale events with serious
budgets and intense efforts can bring to the city and its citizens.

EXPO ANTALYA

The studies carried out for Antalya to host the 2016 Horticultural Fair
were started in 2008 (Batuhan, 2020). After Turkey became a member of
AIPH, became candidate for the Horticulture Expo, which would be held
in the Al category in 2016. Antalya’s hosting application was accepted in




B. Ece Kaya & 1. Erbas

10

2010 and the fair field was approved by AIPH in 2011. Antalya
Governorship has prepared a directive for the organization and
management of Expo 2016 Antalya, and in line with the directive, the
Expo Assembly and the Expo Executive Board, which included different
actors such as deputies, mayors, non-governmental organizations,
associations and foundations were established (Kantiirer, 2016; Karahan
etal., 2021). As Karahan et al. (2021) stated, Expo 2016 Antalya Law No.
6358 was enacted in 2012, and with this law, decisions regarding the
planning and management of the organization were specified. In 2013,
the Expo 2016 Antalya Agency was established to ensure the execution of
the preparations by determining the procedures and principles related to
the exhibition with the regulation numbered 28641, and construction
works were started in the Expo area. All preparations for the Expo were
carried out by the Ministry of Agriculture and Forestry and Expo 2016
Antalya Agency under the Presidency of the Republic of Turkey.

As Celik and Aslantas (2018) stated, Horticulture Expo (Botanical
Expo) emerged in order to revive the fields of agriculture, horticulture
and landscape architecture, to encourage and develop innovations in
these fields. Horticultural Expo, organized in Antalya in 2016, was a type
of fair in the A1 category, whose application was made 2-6 years ago, with
a minimum exhibition area of 50 hectares and an exhibition duration of
3-6 months (Polat, 2019). The Expo fair held in Antalya was an
international event where organizer and participant countries present
their local cultures with their own gardens, with the aim of addressing
the measures and solutions to environmental problems such as the
extinction of plant species, global warming, desertification, and depletion
of natural resources, and contributing to the future in the field of
environment and sustainability (Hiir, 2019). For this purpose, the theme
of the Expo fair was “Flowers and Children”, since the target audience of
the event was young people and children, and the slogan of the fair was
determined as “Green the Future” in relation to the sub-themes of history,
biodiversity, sustainability and green cities. Within the scope of the
theme, cultural programs, activities, workshops for children and
educational activities, seminars, meetings, panels, special organizations
organized by international participants, and national day celebrations
were held throughout the event (Batuhan, 2020).

In connection with the theme of Expo Antalya, the opening ceremony
was organized on April 23, National Sovereignty and Children’s Day, and
the fair continued until October 30, 2016. It was foreseen that 5 million
foreign and 3 million domestic tourists would come to the event
(Kantiirer, 2016); however, a total of 4,693,571 people, 71% domestic
and 29% foreign, visited the fair (Batuhan, 2020; BIE, 2021).

Effects of Expo Antalya on Urban Development

The land chosen for Expo Antalya is an area of 112 hectares, within the
borders of Solak Village of Aksu district, between Aksu and Tehnelli
Streams, belonging to the Western Mediterranean Agricultural Research
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Institute (Kantiirer, 2016). The Western Mediterranean Agricultural
Research Institute (Bat1 Akdeniz Tarimsal Arastirma Enstitiisii - BATEM)
was established in Aksu in 1934 under the name of “Hot Climate Plants
Station” in connection with the rural economic development plan of the
Early Republican Period (Cetin, 2012) to conduct research on agriculture,
develop agriculture and garden, and inform the owners. Since 1934,
different studies have been carried out in the institution and it has
undergone name changes. Today, BATEM, which is affiliated with the
Agricultural Research and Policy Directorate of the Ministry of Food,
Agriculture and Livestock, was formed as a result of the uniting of 5
research institutions (Mediterranean Agricultural Research Institute,
Biological Control Research Institute, Citrus Research Institute,
Greenhouse Research Institute and Regional Cotton Research Institute)
working in different areas of plant production in Antalya at different
times (T.R. Ministry of Agriculture and Forestry, Western Mediterranean
Agricultural Research Institute).

According to the statement of Mehdi Eker, former Minister of Food,
Agriculture and Forestry, it was decided to demolish 96 of 103 buildings
with historical value belonging to BATEM in the Expo area, and the future
of the remaining 7 buildings was left uncertain. Apart from these
demolitions, it has been stated that, within the scope of the construction
of the Expo area, infrastructure works, environmental and road
arrangements, new botanical studies would be carried out in addition to
the existing plant and tree species in the area for the flood and overflow
hazard that may arise from the Aksu Stream (Arkitera, 2013). In relation
to spatial and economic sustainability, instead of improving and re-
functioning the existing buildings in the region, the method of
demolishing cultural heritage structures and constructing new buildings
with high costs was preferred. The construction of the Expo area,
infrastructure and transportation works in and around the area and the
event were completed with a budget of 1.8 billion TL (Batuhan, 2020).

When the site plan of the Expo fair is examined, a total of 665.562
square meters of green space, an artificial lake of 71.200 square meters
(Hiir, 2019; Kantiirer, 2016), two bridges over the artificial lake, and
Children’s Island in the middle of the lake where activities were held with
children were inserted (Figure 5). Various activity areas such as the big
amphitheater, small amphitheater, Expo Greenhouse, Children’s Science
and Technology Center, Congress Center, Ottoman Garden, Agriculture
and Biodiversity Museum, Mosaic Culture Areas, Seven Region Houses
were located around the lake. Related to the theme, about one-third of the
area has gardens organized by countries, districts, institutions and
universities.

According to Batuhan (2020), the objectives of Expo 2016 Antalya
were to increase the quality of life with more green spaces and new
investments in the city’s infrastructure, create new job opportunities and
employment, support and promote ecotourism in Antalya. In line with
these goals, 656.562 square meters of green space has been brought to
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the city, the tram line has been added to the city’s transportation, road
and stream arrangements and improvements have been made, and
employment created for Antalya residents in both activity areas and
businesses throughout the event. However, after the fair, urban
employment was adversely affected due to the return of the personnel
working in public institutions to their previous duties, the termination of
the employment contracts of the employees within the Expo General
Secretariat on 31.12.2016 (Batuhan, 2020), and the closure of the
businesses in the area.
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Figure 5. Expo Antalya field map
(T.R. Ministry of Agriculture and
Forestry Expo2016 Antalya).

The Expo area is 22 kilometers away from Antalya city center and 11
1 2 kilometers away from the airport. In order to facilitate access from the
city center to the fair field, a 16-stop tram line with a station was built
both at the airport and the Expo area, and in addition to the tram,
transportation was provided by private vehicles, tour buses, municipal
buses and taxis throughout the event. After the fair, the Expo area lost its
potential to be a place where tourists and Antalya residents stop by and
spend time, as it is far from both the city center and tourism areas. Since
Expo Antalya is far from the city center and there are no residential and
service areas around it, it could not integrate with the urban space and
become a part of the urban development. While one reason for this
problem is the location, another reason is the lack of arrangements to
improve the region during the planning process of the fair.

After Expo Antalya was closed on October 30, 2016, the privatization
works of the area were started and it was stated that these works would
be completed by December 31, 2022 (Batuhan, 2020). Since June 2018,
the entrance to the Expo area has been made free of charge, but there has
been no planning for the future and use of the exhibition area. In this
sense, while the fair field remains uncertain in urban planning and
development, it becomes physically neglected and loses its social and
cultural attraction.

Spatial Sustainability at Expo Antalya
Although the Expo Antalya event is over, the entrance of visitors to the
area continues. The main entrance gate of Expo Antalya was designed




Figure 6. Left: Fair entrance gate,
kiosks, and Expo Tower; Right: View
of the area from the Expo Tower
(Personal Archive, January 2022).

Effects of Expo Fairs on Urban Development as the Event Legacy and Their
Sustainability: Comparison of Expo Lisbon and Expo Antalya Cases

with inspiration from the leaves of the peony flower, which was the
symbol of the fair. At the entrance square, visitors are welcomed by the
100,7 meter-long Expo Tower, inspired by the Hadrianus Gate, the
symbol of Antalya, and palm trees (T.R. Ministry of Agriculture and
Forestry Expo2016 Antalya). The design of the tower, which was
intended to be the symbolic structure of the fair, was determined as a
result of a competition held by the Chamber of Architects (Kantiirer,
2016). The viewing terrace of the tower offers the opportunity to watch
the Expo area and its surroundings 360 degrees (Figure 6). The
restaurant on the lower floor of the viewing terrace in the tower served
during the event, but it was closed after the fair. However, it would have
been possible for the restaurant to be operated by the public or private
sector after the fair, making the area the center of attraction and making
a positive contribution to the revival of tourism and employment.

The congress center was designed as a venue where national and
international events can be realized with its 3-storey structure and a total
capacity of 6500 people. The Grand Amphitheater with a capacity of 3200
people was planned for events such as national day celebrations, concerts
and shows and was actively used throughout the fair. In the middle of the
Expo Lake and on the Children’s Island, which was planned in a central
location in relation to the theme of the fair, educational, entertaining
activities and workshops that appeal to children were held throughout
the fair. The Seven Region Houses (Konya House, Antalya House, Bodrum
House, Diyarbakir House, Erzurum House, [stanbul House and Trabzon
House) reflect the architectural features of the seven geographical
regions of Turkey served as restaurants throughout the fair and the food
cultures of those regions were introduced in these houses. In this
direction, the structures built for the fair, the other structures and green
areas transferred to the fair area by the participating countries,
institutions and organizations have the potential to serve in many fields,
primarily culture, art, education and sports (Karahan et al, 2021).
Nevertheless, when the current conditions and uses of the Expo area and
these structures are examined, it is seen that the structures are left closed
or empty due to political uncertainties and lack of planning (Figure 7).
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The area allocated for the national garden exhibitions of 54 countries
participating in the organization was divided into 86 parcels, and each
country arranged its own gardens with semi-open and closed space
designs and pavilions in relation to the theme (Hiir, 2019). After the Expo,
the country gardens and the maintenance of the gardens were
transferred to the Republic of Turkey (Karahan et al,, 2021). Apart from
54 country gardens and other gardens, the Mosaic Culture Plant
Sculptures, which were created with 108 plant sculptures in 10 different
areas, were designed to provide information about planting types in
different geographies in history. Today, while the privatization processes
continue, it is observed that both the general landscaping in the area, and
the country gardens and Mosaic Culture Sculptures are not adequately
maintained, the information and regulations about the country gardens
are disappearing, and the green area is left neglected (Figure 8).

After 2016, “Let’s Meet in the Blue” event for children in 2019, and
other events such as “GastroAntalya 2021”, “Ironman 2021 bike track”,
“1st International Tourism Gastronomy and Hospitality Summit” were
organized at the Expo Antalya area (T.R. Ministry of Agriculture and
Forestry Expo2016 Antalya). However, when the indoor and outdoor
potentials of the area are evaluated, the scope and quality of these events
are quite limited and insufficient for the Expo field. In this sense, these
activities have not made it possible to ensure both spatial and socio-
cultural sustainability. Regarding sustainability, it is seen that the
landscape areas are not adequately maintained and most of the indoor
activity areas are closed and left idle (Figure 9). Today, the activities that
can be done in the area of 112 hectares are very limited. There is a kiosk
in the area for needs such as food and drink, a walking area, a tower to

Figure 7. Left: Inside the Children’s
Island; Right: Seven Region Houses
that are forbidden to enter (Personal
Archive, January 2022).

Figure 8. Left: Country Garden in the
neglected state; Right: Mosaic Culture
Plant Sculptures’ current situation
(Personal Archive, January 2022).



Figure 9. Left: Closed ticket offices;
Right: Neglected fair field and
direction signs (Personal Archive,
January 2022).
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watch the area, and a cine-vision show is active in a hall of the 7.500
square meter Agriculture and Biodiversity Museum, which is now called
the Time Tunnel. These limited activities cannot provide the desired
contribution to the spatial sustainability of the area.

In the last 5 years, few events have been organized in the Expo area,
the gardens have been neglected, and most of the buildings and
restaurants have been closed. The fair field, which was built with high
cost, creates the impression of being abandoned and neglected when
visited today. Projects for which high budgets are spent during
construction, but which are not efficient in terms of the economic
situation and use, and cannot show the desired performance are called
“White Elephant” (Erturan Topgiil, 2019). These projects not only cause
spatial and economic damage, but also negatively affect the sustainability
of urban life. In this sense, it is necessary to carry out the maintenance
and arrangements, to produce solutions that will activate the area under
the leadership of a management unit, and to evaluate the potentials of the
area so that the Expo Antalya area, which has a history of 5 years, does
not turn into a White Elephant in terms of event heritage. Also,
considering the size of the area and the number of personnel employed
during the active period, it was not possible for the personnel to continue
their employment after the Expo. In this context, it is clearly seen that
Expo Antalya, which also aims to increase employment in the region, has
not been successful in this target.

DISCUSSION AND CONCLUSION

International events that offer investment and development
opportunities to cities need to be carefully evaluated and planned. In
order for international events to provide the cities with spatial, social and
economic opportunities that will be effective and productive in the long
term, multi-dimensional planning should be done with different actors
and experts. It is also an important issue that international events and
fairs, which are realized by spending high budgets, are considered a tool
or purpose for the development of the city. This study, which aims to
compare Expo Lisbon and Antalya in terms of their effects on urban
development and spatial sustainability, reveals that Expo Lisbon is used
as a tool for the development of the city, whereas Expo Antalya consists
of only a purpose (Table 1).

15
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Table 1. Similarities and Differences of Expo Lisbon and Expo Antalya Fairs

Similarities

Differences

Expo Lisbon

Expo Antalya

They are large-scale events
organized within BIE.

The event area is planned
as the second center in the
city.

The event area is far from
the city center and does
not interact with it.

During the event, they were visited
by local and foreign visitors.

Pre-existing buildings in
the event area have been
re-functionalized.

Pre-existing buildings in
the event area were
demolished.

During the event, social and cultural
activities were organized, and the
use of green and open space was
encouraged.

After the event, the use of
the area was continued
with spatial and functional
changes.

After the event, most of the
event spaces were closed,
the gardens were
neglected, and visitors
decreased.

Production and consumption were
provided during the event period.

After the event, economic
activity and employment
continued.

After the event, economic
activity and employment
disappeared.

Vasco da Gama Bridge at Expo
Lisbon and Expo Tower at Expo
Antalya were designed as symbolic
structures.

Vasco da Gama bridge was
brought to the city as a
structure that provides
transportation within the
city.

Service areas such as the
restaurant in the Expo
Tower were closed after
the event. The tower is
visited only to watch the

area.

Firstly, when evaluated in terms of its contribution to urban
development, it is seen that the Expo Lisbon was used as a large-scale
event, a tool to attract attention in the international arena, create a
second city center and provide investment resources for them, in order
to transform the urban space. In this context, Expo Lisbon was planned to
support urban renewal and integrated within the city. In this respect,
even though the Expo Lisbon event has been completed, it still continues
to be a living part of the city today. On the other hand, Expo Antalya is a
region with great potential for both local and foreign tourists and Antalya
residents, due to its large green area, tower, businesses in the tower and
Seven Region Houses, and various activity areas for children and adults.
However, it is seen that these potentials could not be evaluated after the
fair and the area was leftidle. In this sense, it can be interpreted that while
the fair was being planned, it was not evaluated within the city’s
development plan, it was planned as a short-term event and it
contradicted the sustainability criterion in the sub-theme of the fair. All
these negative aspects reveal the inadequacy of the contribution of Expo
Antalya to urban development.

Secondly, when evaluated in terms of spatial sustainability, the
permanent event legacies of the Expo fair to the city of Lisbon are the
construction of the fair in the re-functioning of an abandoned area, the
consideration of natural environmental factors, the development of the
fair area with its surroundings, the structures that provide dual-
functional flexible uses and spaces. These are important indicators that
Expo Lisbon provides spatial sustainability. All these contributions are
important guides in terms of ensuring sustainability in the process of
adapting cities to changing technology and living conditions. On the other
hand, it is possible to say that the Expo Antalya area has been left to its
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own disrepair today due to the lack of a management plan before and
after the organization. Due to the lack of adequate promotions both
during and after the fair, the area could not turn into a touristic and socio-
cultural attraction center. For all these reasons, the spatial sustainability
of the area after the event could not be achieved.

In addition to these determinations, when the effects of the event
legacy of the fair on employment are evaluated, it is seen that the
employment created during the Expo fair in Lisbon was continued with
the active use after the event, while the employment created during the
fair in Antalya could not be sustained after the event. This is another
factor that negatively affects both urban development and economic and
spatial sustainability. In addition, another issue that should be
emphasized is that the field should be a part of urban development in the
process of determining the location of such large-scale activity areas. This
can only be possible by choosing the area that is easily accessible by
different means of transportation within the city and located close to the
touristic routes.

In the next period, in order to prevent the Expo Antalya fair field from
turning into an abandoned area and to transform its existing potentials
into an event legacy, a management unit should be established, necessary
maintenance and arrangements should be done in the buildings and
green areas, promotions should be made in order for Antalya to be
considered within the scope of tourism activities. Also, international
scientific, cultural, sports and entertainment activities should be
organized and arranged as a recreation area for the citizens to spend time
with their children in the city. Making these improvements and
arrangements will enable the exhibition area to contribute to the city
spatially, socially and economically, and will make urban development
and sustainability possible.

The most important contribution of this study to the field of
application is that it shows that urban development and spatial
sustainability should be taken into account by public policies, local
governments and practitioners before the realization of large-scale
organizations by providing a comparison of two different activities that
were carried out at different times and whose effects on the city can be
seen today. The information obtained from the comparison of the two
Expo fairs is expected to be a guide for the countries and cities that will
host large-scale events in the future. In this context, international events
with high-cost investments in order to organize the urban space, improve
the conditions of the people living in the city economically, spatially and
socially, and develop tourism activities should be planned by the actors
of the process with not temporary but permanent aspects, and the
sustainability and continuity of the positive effects of the fair should be
ensured. In order to achieve this, governments, public institutions, local
administrations, private sector and different actors that will contribute,
should carry out collective studies in the planning, implementation and
operation processes by informing the citizens and receiving their
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support. As a result of the study, in line with the information obtained
from the comparison of the two Expo fairs, it is recommended that the
countries and cities that will host large-scale events in the future,
carefully determine the location of the event area, design the event and
post-event uses in the planning process, and determine the legacy of the
event in a way that will contribute to urban development and
sustainability.

The most important contribution of the study to the field of science is
that it provides a basis for scientific research on the determination of
urban and spatial sustainability criteria in the conduct of fairs and all
similar organizations within the scope of large-scale events. The study
provides an important contribution to the literature in terms of
presenting the effects of Expo fairs on urban development and
sustainability relations. In this context, it is recommended that the
scientific research to be carried out in the future can focus on the
determination of sustainability criteria in large-scale activity areas,
which will improve the field of science. The study is limited to the urban
and spatial sustainability of Expo Lisbon and Antalya areas. It is
recommended to carry out studies that include different Expo areas and
socio-economic sustainability in the future.
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INTRODUCTION

For the past 30 years, under the influence of neoliberalism?, market
mechanisms have become a key factor in the process of determining
public policies (Sengiil, 2009; Tasan-Kok, 2012). The neoliberal approach
implies that cities can develop by opening up to the world and become
competitive in global markets. Neoliberal policies also play an essential
role in forming urban space (Baeten, 2012a). In this process, urban
policies tend to be driven by an entrepreneurial governance mechanism
in which public and private institutions cooperate (Punter, 2007; Tasan-
Kok, 2012; Roy, 2015). To compete with other cities and attract investors,
administrators facilitate the formation of capital-oriented spaces through
urban design or urban transformation projects (Punter, 2007). This
capital-oriented approach has become the primary determinant shaping
today's urban area.

The influence of capital on urban space also causes living spaces to be
subject to capital-oriented planning. Housing projects produced to meet
the demands of investors can lead to people's needs and priorities being
ignored (Al-Kodmany, 2000; Tezcan & Penbecioglu, 2010; Baeten, 2012a;
Roy, 2015). It is challenging to design livable and sustainable
neighbourhood units if human expectations are not understood and
included in the design process. In this context, a primary question to be
answered in this paper is how to determine the priorities of people
regarding housing and living environments in which they wish to live.
Planning neighbourhoods with a participatory approach can lead to
balancing capital-oriented demands.

The method we introduce allows the handling of technical issues
related to neighbourhood planning at a level that can be understood by
the public. It also provides for a systematic evaluation of participants’
ideas. Neighbourhood residents are provided with a means to express
themselves during decision-making.

Collected data were analysed using the Analytical Hierarchy Process
(AHP) method, and the findings of people's priorities were determined.
Subsequently, determinations were made regarding sustainable and
livable neighbourhood planning. The study, which provides a
participatory method for residents to express their priorities regarding
their neighbourhoods, contributes to the participatory planning
literature.

NEIGHBOURHOOD PLANNING

The neighbourhood concept from a planning perspective has been
widely used in different contexts since its introduction into the urban
literature by Perry and Mumford (Perry, 1929; Mumford, 1954; Banerjee
& Baer, 2013). Although the ‘neighbourhood’ is defined from a range of
perspectives by different researchers, it is impossible to explain all
dimensions in a single sentence because it contains many elements
conceptually. For this reason, there are different definitions regarding the
neighbourhood concept, spatially, socially and politically. In general, the

1 Neoliberalism is a market-oriented
economic structuring model that
denies or interferes with state
intervention in the local economy.
Neoliberalism advocates that the
state should act as a provider and
regulator of necessary public services
(Harvey, 2007; Tasan-Kok, 2012).
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neighbourhood is the essential element of the city where social relations
are established and people's living environments defined (Wheeler,
2013; Zheng, Shen, Song, Sun, & Hong, 2017). The neighbourhood is
defined as the living space where people live, where they establish
relationships with each other, meet their basic needs, and constitute
housing and its immediate surroundings. In this sense, the
neighbourhood does not only provides housing but is the urban unit
where social relations are established, and cultural and economic
activities carried out (Madanipour, 2001; Barton, Grant, & Guise, 2006;
Talen, 2019). Because the neighbourhood is a subjective term, the spatial
size of a neighbourhood is based on local conditions and people's
perceptions. For some people, the neighbourhood can be a cluster
consisting of a house and its immediate surroundings, while for others, it
means a large area with certain boundaries formed by hundreds of
houses (Wheeler, 2013; Park & Rogers, 2015; Galster, 2019).

In addition to facilitating spatial organisation, neighbourhoods serve
as a means of social organisation where interaction between residents is
believed to be based on shared values and interests. (Wargent & Talen,
2021). Neighbourhoods are units where neighbours know each other,
help each other, and form a community with a common understanding.
The community having a sense of belonging to the neighbourhood and
the formation of social capital in neighbourhoods enable people to take
care of their living environment (Mumford, 1954; Wargent & Talen,
2021). Thus, residents become a political force to protect and develop
their neighbourhoods (Park & Rogers, 2015).

Neighbourhood planning is the ideal scale to create a human-oriented
livable environment and ensure sustainable urban development
(Wheeler, 2013; Sharifi, 2016; Sharifi & Murayama, 2014) because
neighbourhood planning and design affect people's daily lives,
environment, opportunities, and relationships with other people.
Different cultures have different approaches to neighbourhood design
(Sharifi, 2016; Banerjee & Baer, 2013). Since the end of the 19th century,
many approaches to neighbourhood planning have been developed
(Barton, Grant, & Guise, 2006; Wheeler, 2013; Mehaffy, 2015; Wargent &
Talen, 2021). Examining the literature on planning and design
approaches since Ebenezer Howard’s Garden City Movement, it is found
that the Neighborhood Unit, Modernism, Neo-traditional (New
Urbanism) Eco-urbanism approaches are the main approaches. These
approaches are aimed at making neighbourhoods livable. In the 1950s,
most cities consisted of suburbs connected with urban sprawl, especially
in the US. This sprawl caused problems in the city centre by inducing
commercial areas' deterioration and housing stock reductions. In
addition, sprawl in cities has led to unresolved problems such as
weakening relations between regions, poverty, inequality, crime, social
segregation, social instability, traffic congestion and pollution. In the
1980s, urban planning and design movements based on the concept of
sustainability emerged as a solution to problems which are experienced
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in cities and have adverse effects on the natural and social structure. In
this context, neo-traditional approaches have come to the fore that shape
urban space based on concepts such as being participatory, compact,
people-oriented, livable, sustainable, and smart (Schubert, 2014; Sharifi,
2016).

Since our paper aims to determine the design priorities of people's
living spaces, participation is introduced first. Key design principles of
neo-traditional approaches aiming to create sustainable and liveable
neighbourhood units are presented. The main reason for determining
neo-traditional approaches as a reference is that they are contemporary
approaches, focusing on the production of human-scale living spaces,
reflecting sustainability and liveability principles. Generally speaking,
urban planning policies in the UK have been inspired by key principles of
neo-traditional approaches such as sustainability, compact and mixed
development, walkability, and reuse of brownfield sites (ODPM, UK,
2005; Punter, 2007; Jones & Evans, 2008; Lombardi, Porter, Barber, &
Rogers, 2011).

Participation

Participation is a basic principle of sustainability. A simple definition
is that people affected by a decision take part in the decision-making
process and can express their ideas. In a neoliberal system, urban
development decisions are generally made by private, public or voluntary
sector organisations (Barton, Grant, & Guise, 2006). On the other hand,
neighbourhood planning allows communities to have a say in developing
and shaping their living environment.

Living environments that meet people's expectations increase life
quality and well-being (Banerjee & Baer, 2013). Therefore, local planning
authorities, developers and urban designers should consider people's
needs and expectations regarding what kind of environment they want to
live in. Public participation in the decision-making process ensures that
transparent, inclusive and fair decisions are made (Brown & Chin, 2013).
Participation allows people to empathise with each other and critically
review their thoughts (Atadv, 2007; Lombardi, Porter, Barber, & Rogers,
2011; Medved, 2017). People participating in the decision-making
process feel part of society and are able to accept decisions taken better.
Thus, participation contributes to the development of the sense of
community and the formation of social capital.

The Localism Act, passed in the UK in 2021, allows people to
participate in the decision-making process in neighbourhood planning
and shape the environment in which people live (DEFRA, 2013; Parker,
Lynn, & Wargent, 2015; Wargent & Parker, 2018). Although there is
criticism in that the primary purpose of the Localism Act is to simply
facilitate economic growth (Parker, 2015), the Localism Act allows
residents to participate in neighbourhood planning. Also, the act defines
the neighbourhood as a political identity and has given communities a set
of rights during the neighbourhood planning process (Bradley, 2015).
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Public participation in the decision-making process has many
different meanings and different levels of implementation regarding the
role of the public in the process. Arnstein (1969) and Bruns (2003)
defined different levels of participation in the decision-making process
according to the degree of competence given to the public by the
government (Arnstein, 1969; Bruns, 2003; Archon, 2006; Ananda, 2007).
Similarly, The International Association for Public Participation (IAP,
2014) defines the Public Participation Spectrum used internationally.
This spectrum reveals the role of the public in participation processes at
five levels. The spectrum starts with the ‘informing’ level where the
public has the least impact on the decision-making process. At this level,
it is stated that the administration should provide objective public
information on public problems, alternatives and solutions. The consult
level follows the inform level. Management listens to people's interests
and requests, and the relevant data is reflected objectively in the
decision-making process. The third level of the spectrum is the ‘involve’
level. At this level, it is envisaged that administrators and the public work
together to understand the public's concerns and expectations in the
decision-making process. The fourth level is the collaboration level. At
this level, the public works together with management in the decision-
making process, including developing alternatives and determining
preferred solutions. At the collaborate level, the public's views, requests,
and suggestions are included in the decisions to the highest possible
extent. The empower level is the level at which people are the most
effective in decisions. At the empower level, governments delegate the
final decision-making authority to the public and implement decisions
(National Research Council, 2008). The International Association for
Public Participation claims that all participation levels expressed in the
spectrum are legitimate and that any of them can be applied depending
on the objectives of the decision-making process (IAP, 2014).

In this study, a participation method was applied in which technical
issues were discussed at a level the public could understand, and the
participants' ideas were systematically evaluated. The public's
expectations were determined by a survey-based method in which a
participant was able to understand and assess the complex and technical
dimensions of planning. Thus, it aims to create a democratic process by
forming the public's participation at the involve level in the decision-
making process. Besides, the method can also be used at the collaboration
level to develop alternatives and identify preferred solutions.

Key neighbourhood design principles

Neo-traditional approaches emphasise the need to organise urban
space sustainably and improve the quality of life of people while
preserving the natural environment (El Din, Shalaby, Farouh, & Elariane,
2013). Neo-traditional design principles include creating sustainable,
compact and mixed-use, accessible and walkable places (Nasar, 2003;
Stangl & Guinn, 2011; Rahnama, Roshani, Hassani, & Hossienpour, 2012;
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Sharifi, 2016; EPA, 2018). Sustainability has emerged as a key principle
at times of rapid economic and population growth globally. The
contemporary definition of sustainable development comes from the
Brundtland Report, "development that meets today's needs without
compromising the ability to meet the needs of future generations” (World
Commission on Environment and Development & Brundtland, 1987;
Kleinhans, 2006). Sustainability is about improving the life quality
without destroying the resources future generations will need. This
means addressing social, economic and environmental dimensions
together (Koken, 2017; Karakurt Tosun, 2017). Public participation is a
key principle of sustainable development. It can create a sense of
community and positively impact social capital (Lombardi, Porter,
Barber, & Rogers, 2011; Medved, 2017). Key sustainable design
principles of neighbourhood units are briefly explained below.

Compact and mixed-use development

Compact (dense) and mixed-use neighbourhoods can reduce urban
sprawl and lead to more efficient use of urban spaces. The density
provided by compact design can increase urban area vitality and
contribute to sustainability, preventing urban sprawl. People can meet
their daily needs within walking distance (American Planning
Association, 2007; Wheeler, 2013; Sharifi, 2016). In other words, the
compact and mixed-use urban form aims to create high accessibility
residential areas and reduce vehicle dependence (DETR & CABE, 2000;
Luederitz, Lang, & Wehrden, 2013; Blundell, 2014).

Socio-cultural environment

Residential areas offer spaces where people interact with neighbours,
potentially creating a sense of community. High-quality spaces such as
open spaces, green spaces and children's playgrounds support the
development of relationships between people and the creation of safe
environments (Brower, 2017; Transit Oriented Development, 2018).
Moreover, a strong neighbourly culture can contribute to the
development of social capital. In societies with high social capital, public
spaces are cleaner, people are open-minded, and the streets are safer
(Kleinhans, 2006).

Proximity

Residential areas need to be close to other urban facilities for human-
scale and sustainable neighbourhood development. In this context, daily
needs reflected in public facilities, commercial spaces, green spaces and
public transportation stations should be within walking or cycling
distance (10 minutes) for residents (Morris, 2011; DEFRA, 2013;
Wheeler, 2013; Blundell, 2014; Talen & Koschinsky, 2014; Sharifi, 2016;
New Urbanism, 2018). Compact and relatively mixed-use
neighbourhoods reduce vehicle dependency and increase accessibility.
Thus, people can build healthier societies.



Determining People's Design Priorities for Neighbourhood Units: A Study in Liverpool,
Merseyside

v

Safety

Sustainable neighbourhoods should meet basic physical and social
needs as well as making people feel secure and safe (Talen & Koschinsky,
2013). Walking routes between residential areas and other uses, such as
schools, parks and employment areas, should be designed to be safe,
compelling, and encouraging (DETR & CABE, 2000; Habitat, 2014; Design
Council & Cabe, 2016; Transit Oriented Development, 2018). Making
residential areas safe and increasing their viability leads to people being
in their neighbourhood more frequently (Smart Growth America, 2018).
Living in a safe residential area allows people to develop social
relationships and capital (Rahnama, Roshani, Hassani, & Hossienpour,
2012; Luederitz, Lang, & Wehrden, 2013).

Accessibility

For sustainable neighbourhood development, creating high
accessibility for residential areas is essential. Therefore, neighbourhood
units should be designed within walking distance of daily needs, such as
workplaces, public institutions, schools, parks, and public transportation
stops. In addition, to increase accessibility among urban land uses, the
order of priority should be walkability and cyclability, public transport
and, in the end, private vehicle transport. The main objective is therefore
to create neighbourhood units that have easily walkable and cyclable
road and green systems, strong public transport systems and a well-
connected street network (Talen & Koschinsky, 2013; Sinmaz, 2013;
Koschinsky & Talen, 2015; New Urbanism, 2018; The Congress for the
New Urbanism, 2018; Transit Oriented Development, 2018).

Structure of neighbourhood units

The structure of neighbourhoods, such as neighbourhood patterns,
secure access, and different housing types significantly impact people
feeling secure and enabling social interaction (Monfared, Hashemnejad,
& Yazdanfar, 2015). Pedestrian-friendly streets and living spaces should
be established with various housing styles or types in neighbourhoods.
Supplying various housing types in a wide price range strengthens
personal and social ties that are the foundation of a peaceful society by
enabling everyday interaction of people of different ages, ethnicities and
income levels (Talen, 2010; Morris, 2011; Koken, 2017; Medved, 2017;
New Urbanism, 2018; The Congress for the New Urbanism, 2018; Transit
Oriented Development, 2018). Diversifying housing options gives
everyone more choices about where they want to live. Also, housing in
commercial areas can keep neighbourhoods alive day and night. The main
objective is to prevent spatial segregation and urban sprawl (Smart
Growth America, 2018).

Affordability
One of the basic design principles for neighbourhood units is that
housing should be supplied for people of various income levels, such as
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middle and low-income families (Punter, 2007; Talen, 2010; DEFRA,
2013; Habitat, 2014). In addition, providing a balanced distribution of
affordable housing within a city in a manner compatible with work areas
contributes to the increase of economic activity and supports social
equality in cities (Morris, 2011; Koschinsky & Talen, 2015; Design Council
& Cabe, 2016; New Urbanism, 2018).

Character

This is about the need to reflect on a city's identity in the design of
residential means, preserving and maintaining cultural values regarding
creating distinctive places (Wheeler, 2013; Luederitz, Lang, & Wehrden,
2013; Design Council & Cabe, 2016). In order to strengthen identity and
character, distinctive place characters can be produced, using buildings
that reflect the local culture and have a clearly identifiable character
(DETR & CABE, 2000; Punter, 2007). Neighbourhood units that create a
sense of place and that are integrated with the landscape on a human
scale are perceived as livable (Medved, 2017).

The design principles described above affect each other and can
increase sustainability and liveability overall. However, the effects of
design principles on sustainability and quality of life may vary depending
on the specific socio-cultural contexts. For example, transferring people's
priorities to the design of neighbourhood units contributes to the long-
term living of people in the same region and social capital formation in
the area where they live.

LIVERPOOL’S HOUSING POLICIES IN THE NEOLIBERAL ERA

Liverpool is a metropolitan borough on Merseyside, situated on the
River Mersey's eastern side, and its population was 494800 people in
2018 (Liverpool City Council, 2019d) (Figure 1). The reason for selecting
Liverpool as a case study is that it attracts some substantial international
investment. In this context, Liverpool city council provides investment
incentives. In addition, the council also supports and guides the
development of the housing sector (Liverpool City Council, 2019a;
Liverpool City Council, 2019b). The incentives provided by the council
have led to many urban designs and urban transformation projects being
produced in various areas of the city.

Upon a perceived inability of the welfare state to respond to social
demands, since the beginning of the 1980s, neoliberal ideology
advocating the reduction of the role of the state in the housing economy
first manifested itself in the UK and the USA (Ozding, 2007; Allmendinger
& Haughton, 2012). In this context, cities have become the places where
the effects of neoliberal policies can be best observed (Baeten, 2012a).
This is because city managers facilitate the production of capital-focused
urban design and urban transformation projects, which are often
supported by international capital.



Figure 1. Location of Liverpool
Districts (visualised by the authors)

2 Partnerships produce urban
projects by completing each other in
terms of knowledge, experience and
management under the leadership of
public institutions, semi-independent
public institutions and private
companies. These partners perform
functions such as land provision, land
development, creation of resources
for the project, coordination between
interest groups, completion of legal
processes, and public support for

projects (Tasan-Kok, 2012).
Partnerships are formed by a
contract called an urban

development agreement (Jones &
Evans, 2008).

3 Liverpool City Council offers
“Liverpool in London” incentive that
gives investors the privileges of
owning a business in a London
location without the cost of owning
an address in London (Liverpool City
Council, 2019a).
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In the UK, planning reforms, such as neighbourhood planning, framed
by the Localism Act 2011, are neo-liberal arrangements created to
facilitate economic growth (Allmendinger & Haughton, 2012; Bradley,
2015; Parker, 2015; Brookfield, 2017). Moreover, flexible strategic
spatial planning has facilitated urban design projects in line with neo-
liberal market conditions (Tasan-Kok, 2012). Today, large-scale urban
design and transformation projects produced under public-private
partnerships? shape the urban space (Jones & Ward, 2002; Parker, Street,
& Wargent, 2018). While London competes with global cities such as New
York and Tokyo as an international financial business centre (Jones &
Evans, 2008), Liverpool competes with other regional cities. Liverpool
City Council is seeking to attract investors to the city by highlighting the
advantages of its waterfront, historical values, scientific infrastructure
and economic potential. In this context, the city council seeks investment
partners by using their legal powers to facilitate investment through
incentives3 such as financial support, recruitment services, property
incentives and land/property acquisition assistance (Liverpool City
Council, 2019a; Liverpool City Council, 2019b). Following investment
opportunities and services offered to investors by Liverpool City Council,
Liverpool's city centre and its surrounding areas have changed
dramatically with many large-scale design and renovation projects,
especially in the riverside and dockland areas of Liverpool. Today, many
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projects in and around the city centre continue to shape the urban space
of Liverpool.

Apart from large-scale projects, Liverpool City Council has two
essential tools to direct the development of the housing sector. The first
one is a housing company called Foundations, and the other is a
partnership called Liverpool Housing Partnership (Liverpool City
Council, 2019c¢). Foundations housing company aims to control and shape
the housing market and provide people with quality and affordable
housing (Liverpool City Council, 2019c). In 2015, Liverpool City Council
formed a partnership called The Liverpool Housing Partnership with
Redrow Homes, Liverpool Mutual Homes and Willmott Dixon, private and
social housing sector representatives. The main purpose of the
partnership is to meet the need for affordable homes in Liverpool. The
Liverpool Housing Partnership aims to build 1500 new homes and make
1000 derelict homes usable again within five years (Liverpool Housing
Partnership, 2019).

Neoliberal urbanisation is attractive mainly in terms of obtaining
investment and associated with this employment. Ultimately it can lead
to regeneration. However, concessions on the development of the city,
facilitation of investment and branding can lead to neglecting concepts
such as social justice, sustainability and quality of life (Baeten, 2012b).
Thus, cities begin to be filled with structures that resemble each other
that result from neoliberal urbanisation dynamics. To produce livable
housing areas, the original structure of the place, people's priorities and
basic design principles should be considered. In this context, the
following section details the key design principles for sustainable and
livable neighbourhood units.

METHODOLOGY

People's design priorities regarding their neighbourhood units are
established in this paper using the analytical framework of an analytic
hierarchy process (AHP). The AHP is a widely accepted methodology for
decision-making (Bhushan ve Rai 2007). The AHP method was developed
by Thomas Saaty in the late 1970s and is a multi-criteria decision support
model based on mathematical principles. It allows people to include both,
objective and subjective factors in the decision process and makes
pairwise comparisons between criteria using the eigenvalue approach
(Saaty R., 1987; Saaty T., 1989; Saaty T., 1990; Filipovi¢, 2007; Saaty T.,
2008; Mu & Pereyra-Rojas, 2017). The reason why the AHP method was
used here is the method's ability to quickly reveal how critical or
dominant criteria are relative to each other, in line with the pairwise
comparisons made by the participants regarding the criteria.

AHP consists of steps such as defining the aim, determining the
decision hierarchy, creating binary comparison matrices, calculating the
factors' relative weights, and making the final decision (Bhushan & Rai,
2007; Filipovi¢, 2007; de FSM Russo & Camanho, 2015). In this study,
AHP's ability to prioritise criteria was used. In this context, participants
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were asked to make pairwise comparisons of the basic design criteria,
neighbourhood patterns, secure access types and housing types in terms
of living spaces. When comparing two factors, to standardise factor sets,
the values defined by Saaty (between 1 and 9, Table 1) were used. A value
shows how important a factor is. For example, suppose the participant
thinks that a criterion has absolute importance compared with others
when comparing the two criteria. In that case, they must give 9 points to
the criteria of absolute priority in the comparison.

On the other hand, if a participant thinks that two factors are equally
important, they give 1 for the comparison value. In this framework, in the
pairwise comparison of factors, a score interval of 1 to 9 is used (Table
1). In group decisions, these values can be determined jointly in a
questionnaire, interview or a meeting (Saaty T. 2008; Saaty & Vargas,
2012). Here, group decisions regarding each pairwise comparison were
obtained by taking the geometric mean of the paired comparisons of the
participants.

Table 1. Quantitative values for pairwise comparison

Pairwise comparison value definitions Value

A and B are equally important

A is somewhat more important than B

A is much more important than B

A is absolutely more important than B

1
3
5
A is very much more important than B 7
9
2

Intermediate values for comparison ,4,6,8

The pairwise comparison values were collected in a matrix, and the
priorities of the design principles were calculated using the
normalisation method. Thus, for participants, the relative priorities of the
key design principles, neighbourhood patterns, secure access types and
housing types for the neighbourhood units set out in the theoretical part
of the study were determined using AHP's analytical infrastructure.

A survey prepared by the AHP method was used as the data collection
technique. The survey aimed to determine the priorities of the
participants regarding the design of neighbourhood units. In this context,
the survey was conducted with 271 participants randomly selected over
the age of 16 in Liverpool.

The survey consists of four parts in general. In the first part of the
survey, participants were asked to compare the key design principles of
the neighbourhood units (see above); compact and mixed-use
development, socio-cultural environment, proximity, safety, accessibility,
the structure of neighbourhood units, affordability and character. In the
second part, a pairwise comparison of neighbourhood patterns of
neighbourhood units is made. Neighbourhood patterns relate to the
structure of neighbourhood units, such as street network pattern and
cluster pattern (cul-de-sac). In the following sections of the survey,
participants were asked to determine their priorities regarding secure
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access types and housing types. In this context, secure access types were
grouped as private (gated community) and public. The housing types
were grouped as detached houses, semi-detached houses, bungalows,
terraced houses and apartments/flats. Finally, participants made
pairwise comparisons for each factor according to the priority values
proposed by Saaty (Saaty T., 2008).

The pairwise comparison data obtained from the survey were first
transferred to a spreadsheet designed in MS Excel. Then, to obtain a single
group decision from the participants’ answers, the geometric mean of the
pairwise comparison values given by the participants for each factor was
taken (Saaty T., 2008; Saaty & Vargas, 2012). Thus, a score reflecting the
group decision was calculated for each factor. In the following stage, the
pairwise comparisons were analysed with the AHP method, and the
priority values of the factors were determined.

RESULTS

The neighbourhood design principles defined above increase
sustainability and livability. However, an important question arising is
whether they are compatible with the priorities of participants. In this
context, 271 Liverpool residents from different age groups were asked
about their neighbourhood design priorities. A single group decision was
obtained by analysing the answers of the participants with the AHP
method. First, the priorities of all participants regarding their living areas
were transformed into a single group decision by taking the geometric
mean. Then, results were obtained by analysing this single group decision
with the AHP method. Participants’ responses were analysed using the
Super Decisions program, decision support software that implements the
AHP. Paired comparison matrices obtained from the survey results were
loaded into the Program, and the consistency rates of the comparisons
and the priority order of the factor for each group were determined.

Table 2. The pairwise comparison matrix of key neighbourhood design principles

Compact and Socio- Structure of
mixed-use cultural Proximity Safety Accessibility | Neighbourhood | Affordable Character
development | environment Units
Compact and
mixed-use 1 1/3 1/4 1/6 1/4 1/2 1/5 1/3
development
Socio-cultural
e 3 1 1 1/4 1/2 1 1/3 1
Proximity 4 1 1 1/3 1/2 1 1/3 1
Safety 6 4 3 1 2 3 1 3
Accessibility 4 74 2 1/2 1 74 1/2 2
Structure of
Neighbourhood 2 1 1 1/3 1/2 1 1/3 1
Units
Affordable 5 3 3 il 2 3 1 3
Character 3 1 1 1/3 1/2 1 1/3 1




Figure 2. Participants' priorities
regarding key neighbourhood design
principles)

Figure 3. Participants' priorities
regarding neighbourhood patterns
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Table 2 shows the results of the paired comparisons. Based on Table
2, the percentage ranking of participants' priorities regarding design
principles is established (Figure 2). According to Figure 2, the most
important neighbourhood design principle for the participants is safety
(25.30%). Furthermore, and according to the participants, the second
most important design principle is affordability (23.90%), with the third
being accessibility (14.60%). Among the design principles, the lowest
value, with 3.40%, belongs to the principle of compact and mixed-use
development. These values show the common judgment of all
participants according to the AHP results. However, priorities may
change for different social groups. This is discussed later.

Character

Affordable

Structure of
Neighbourhood Units

Accessibility

Safety

Proximity

Socio-cultural environment

Consistency Ratio (CR)= 0.009

Compact and mixed-use
development

Calculated by Super Decisions

0

=

5% 10% 15% 20% 25% 30%

Survey results established that street network pattern and cluster
pattern (cul-de-sac) shapes were equally important for participants.
However, as seen in Table 3 and Figure 4, the participants did not
highlight any of these patterns.

Table 3. The pairwise comparison matrix of neighbourhood patterns

Street Network Pattern Cluster Pattern
Street Network Pattern 1 il
Cluster Pattern 1 1

Consistency Ratio (CR)= 0.000; Calculated by Super Decisions
leul desay I sosonal
(cul de sac)
T pattorn oo
Pattern

0% 10% 20% 30% 40% 50% 60%

Findings suggest that participants want to live in the public structure
twice as much as the gated community (private) in the neighbourhood
unit (Table 4). Figure 4 shows the priority order of people's access to the
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housing area by secure access types. Figure 4 shows that 66.60% of
participants prefer a public structure.

Table 4. The pairwise comparison matrix of secure access types

Gated Community (Private) Public Structure
Gated Community (Private) 1 1/2
Public Structure 2 1

e ] o
(BHivate) Calculated by Super Decisions

0% 10% 20% 30% 40% 50% 60% 70%

Finally, the last issue is participants' priorities in terms of housing
types. The pairwise comparison values for the housing types of the
participants are shown in Table 5. When Figure 5 produced from Table 5
is examined, it is seen that participants attach importance to the detached
housing type two times more than all other housing types. Figure 5 also
shows that the detached housing type is the most important housing type
for participants, with a value of 32.60%. This is followed by the semi-
detached housing type with a value of 23.20% for the participants. The
proportions of other housing types are bungalows 18.20%, terraced
houses 15.90% and apartments 9.90%, respectively. These values show
that participants preferred option was apartments least.

Table 5. The pairwise comparison matrix of housing types

Detached Semi-detached | Bungalows Terraced Apartments/Flats
Detached 1 2 2 73 2
Semi-detached 1/2 1 1 2 3
Bungalows 1/2 1 1 1 2
Terraced 1/2 1/2 1 1 2
Apartments/Flats 1/2 1/3 1/2 1/2 1

Consistency Ratio (CR)= 0.031
Apartments/Flats

Calculated by Super Decisions

Terraced houses

Bungalows

Semi-detached houses

Detached houses

0% 5% 10% 15% 20% 25% 30% 35%

Figure 4. Participants'

priorities

regarding secure access types

Figure 5. Participants’
regarding housing types

priorities
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The results reflect judgments of randomly selected participants living
in Liverpool. The consistency ratio of all paired comparison decision
matrices is less than 0.10. This means that the pairwise comparison
decision matrices are consistent. However, priorities of different social
groups, such as families, students or older people, may differ. This,
however, was not examined.

DISCUSSION

Firstly, we asked the participants to compare eight neighbourhood
unit design criteria according to their priorities. Participants considered
that safety is the most important design principle. Affordable homes and
accessibility follow. Safety and security have been significant elements
that have shaped people's living spaces throughout history (Tekkanat &
Tirkmen, 2018). Jane Jacobs (1961) emphasised this and stated that
people should feel safe and secure in a well-designed urban space or
street (Jacobs, 1961). In this context, it is not surprising that participants
cite safety as the main priority of neighbourhood design with 25.3%.
Creating a sustainable society and designing sustainable urban spaces are
of great importance in creating safe living spaces. For this reason, the
expert's guidance and the decisions taken in public meetings are
significant in terms of what kind of understanding of security can be
provided in living areas. For building a sustainable society, living spaces
should be designed where a street is at the forefront instead of designing
gated communities that are physically close but disconnected from the
city centre. Living spaces should be designed for various activities, such
as playing, sitting, chatting, resting and eating, where people can interact
with each other. Windows, doors, and showcases directly
faced/associated with the street allows people to keep an eye on the
public space and feel safer. In addition, increasing the visibility of public
spaces is essential. The coexistence of social facilities in a neighbourhood
and the use of these facilities by different socio-economic groups as well
as mixed housing types in residential areas enhance people's sense of
ownership of space. This creates a sense of community, and people can
feel more secure.

The key design principle that participants consider important after
security is that a house is affordable. Having a home is a fundamental
necessity, so affordable housing is essential. Liverpool has an advantage
in this regard because Liverpool Council has two tools for delivering
affordable housing. One is that the city council owns the housing company
Foundations, and the other is that the city council is part of the
partnership called The Liverpool Housing Partnership. On this basis,
Liverpool City Council aims to produce affordable housing for people
with various income levels, predominantly middle and low-income
families. Besides, there is a connection between the accessibility
principle, which is the third priority of the participants for the design of
residential areas and the affordable housing principle. By creating
accessible/walkable neighbourhoods, people can quickly reach their
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daily needs and public transportation. Thus, people can meet their daily
needs in a short time and at less cost. For this reason, mixed-use and
pedestrian/transit-oriented accessible neighbourhoods increase the
quality of life of people with low income and contribute to social equality.

The case study showed that participants attach equal importance to
living in the street texture and cluster fabric in terms of neighbourhood
patterns. The main reason for this appears to be that the traditional
British residential building is street-oriented. When designing
neighbourhoods in line with the participants' priorities, preferring a high
connectivity street network and short-range cul-de-sac will contribute to
creating a more accessible neighbourhood unit. Although the participants
did not choose a specific side, very long cul-de-sacs should be avoided for
living areas with high accessibility. In addition, a pedestrian and public
transportation-oriented transportation system should be designed in
living spaces.

Although the participants specified safety as the key design principle
for a neighbourhood unit, they preferred the public street structure two
times more than the gated community (private) in terms of secure access
types of housing. The main reason for this is most likely the traditional
British housing culture and stock. No doubt, different social groups may
have other preferences. Still, the fact that the participants, by and large,
do not want gated communities is critical in creating a sustainable society
in neighbourhood life.

Our findings show that detached and semi-detached housing types are
top in the priority assessment of the participants regarding all housing
types. This indicates that people do not prefer high-rise apartments.
However, and in the context of globalisation processes, this development
dominated by high-rise buildings has increased in recent years. The
findings show that participants want to live in detached and semi-
detached housing as much as possible. However, this type of housing
causes urban sprawl as they require more space. Urban sprawl is not
sustainable, though, from the point of view of efficient provision of public
transport and some other services. Also, cities are under pressure from
increasingly dense and high-rise construction, with managers'
preferences and demands of investors. In designing sustainable and
livable urban spaces, adopting a participatory planning approach is
essential to balance the abovementioned situations. Therefore, it is
necessary to engage in dialogue with people to explain the consequences
of their choice and to establish a balance between potentially
incompatible people’s priorities. A better balance can potentially be
achieved by using various housing types together in the design process.
This will lead to both social integration and the design of more secure and
affordable housing areas (Raco, 2007).

Our results reflect the common views of the participants. In this
context, it should be noted that the results will vary for different cultures
and social groups. In addition, all of the design criteria discussed within
the scope of the study are important. The primary purpose is to



Determining People's Design Priorities for Neighbourhood Units: A Study in Liverpool,
Merseyside

understand which criteria people see as more important for their living
spaces and ensure the design process is carried out within the priorities
framework.

CONCLUSION

In the early 1980s, neoliberal policies were adopted to further
economic growth in the United Kingdom. Then large-scale urban projects
were produced in many British cities. In this context, the Liverpool city
administration has attempted to attract investors to the city by providing
various incentives. In order to understand how people want to live, it is
important to determine their design priorities, especially in the housing
production process. By transferring people's priorities to housing and
neighbourhood design, urban design or urban transformation, projects
are prevented from being shaped according solely to investors' demands.
This situation enables the formation of more sustainable and high-quality
neighbourhood units.

This paper revealed design priorities for neighbourhood units of
people living in Liverpool using the AHP methodology. Although all
neighbourhood design principles outlined in the theoretical section are
essential, our results show that people give more importance to some
design criteria. Furthermore, people's priorities regarding their living
environment were transferred to the neighbourhood design process. The
methodology presented in this paper allows neighbourhood design
projects to be produced with more participatory processes. Therefore,
the study contributes to the participatory planning approach in urban
studies.

Participatory planning is about people's priorities and needs and that
these need to find their way into the design process. In this context,
participatory planning aims to produce projects that reflect these needs
and priorities. The public is included in the planning and design process,
and the public's support is obtained. Obtaining public support leads to a
reduction of objections in the plan production process and speeds up
processes. Thus, the legitimacy of the projects to be produced increases.
In this direction, determining people's priorities in deciding the policies
that will direct the neighbourhood design projects will prevent the
production of purely market-oriented urban design projects.

Participants' priorities regarding their living spaces were determined
thanks to the method applied. However, it should be noted that the
participatory planning approach is not to fulfil all participants' wishes. In
this context, planning and design decisions should be produced through
participation meetings where all stakeholders affected by a decision can
express their views and experts who will explain to residents/potential
residents the consequences of their choices.

The recent coronavirus pandemic has caused significant changes in
people's attitudes and behaviours. In this context, studies on the impact
of the pandemic on people's perspectives on housing and living spaces
will guide the design of more sustainable and livable neighbourhoods.
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Abstract

The impact of stress on visual landscape perception was assessed in a photo-based Keywords:

survey. The survey was first performed when the student participants were expected Stress, visual quality, environmental
to be stressed just prior to an important examination. The same students were asked psychology, psychological

to respond to the same questionnaire a month after the examination when they were restoration
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ratings for the represented landscapes during high-stress and low-stress periods were

analyzed by multiple comparison and Pearson correlational methods using the SPSS

17.00 package. Stress tests confirmed higher stress in the first versus second survey

and perceptual ratings showed significant statistical differences in emotion ratings

between landscape scenes, as well as both main effects and interactions between high

stress and low stress conditions. Scene ratings for each emotion were strongly

positively correlated between high stress and lower stress conditions. At the same
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scary. The main limitations of this study are the large number of environmental factors

that influence people's perception. The strongest determiner of emotion ratings was
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revealed clear differences in the patterns of emotions ratings, especially for scenes

representing water surfaces, open green spaces, and seasonal plant scenes.
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INTRODUCTION

The rapid growth of population in urban centers during the last
decade has resulted in creating cities with a lot of concrete buildings and
little greenery. Such developments negatively affect city dwellers. They
feel psychological pressure during their daily lives. To overcome these
difficulties and to relax a little, they visit recreational areas, shopping
centers, and small parks existing in the cities (Ulrich 1999; Parsons and
Daniel 2002; Grahn and Stigsdotter 2003; Velarde etal 2007; Hartig et al.,
2014, WHO 2016; Byrne et al,, 2016; Jahani et al., 2021).

Under current living conditions, especially the COVID-19 pandemic
conditions, people spend most of their time building their environments.
This might start creating psychological situations for them. People now
live in isolated living spaces without much exposure to the natural
environment. Research by Zube et al. (1975) indicated that natural
landscapes reduced stress. Moreover, it is suggested that natural
landscapes are superior to artificial landscaping. The existence of natural
elements in the buildings improves the quality of the scenery (Real et al.,
2000; Cerwén et al,, 2016; Vert et al,, 2020; Jahani et al., 2021; Ha et al,,
2022). Also, the aesthetic environment positively affects a human to
boost morale (Carlson 2010). Attempts have been made to define
landscaping since the beginning of the 1990s. It is more than just what is
seen or perceived. In other words, landscaping includes all areas that
humans live in how they perceive scenery and their psychological make
up at the time. The evaluation of participants in landscape visual quality
assessment studies is a widely used and accepted method based on image
presentation (Clay and Daniel, 2000; de Val et al., 2006; Ozhanci et al.
2014; Devlin et al,, 2014; Wang et al., 2021).

Since the European Landscaping Agreement views landscaping as "the
key for individual and societal wellness". The World Health Organization
(WHO) defines health as "not only the lack of diseases or injuries, but a
complete status of physical, mental, and social wellness." The belief that
natural factors reduce stress and help the sick can be found in the design
of many great ancient cities in Iran, China, and Greece (Velarde et al,,
2007).

The literature review conducted reveals that there is a great deal of
scholarly research on visual quality. However, a limited number of
studies investigate the relationship between visual quality perception
and stress level. Finding whether stress affects people's perceptions of
the visual environment will guide future Ilandscape projects.
Understanding where stressed people find themselves more comfortable
will be helpful to landscape planners. As well known, stress affects the
performance of students. Thus, removing factors that increase stress and
planning educational environments to help with this will be very
important in assisting the students in succeeding (Thompson 2011; Beil
and Hanes 2013; Tyrvéinen et al., 2014; Gidlow et al. 2016).

Stress is difficult to define, but almost everybody frequently faces this
psychological condition (Gadzella, 1991; Devlin et al., 2014). Lazarus and
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Folkman (1984) argue that it is the body's physiology or psychological
extreme response to stimuli caused by external or internal factors that
the individual perceives as threatening or harmful. Thus, it is not the
individual or a particular event that causes the stress. The interaction of
the person with a specific event and how s/he interprets it is the case that
causes stress (Ulrich et al,, 1991; Folkman and Moskowitz 2004; Hartig
and Staats 2006; Barton and Pretty 2010; Tyrvainen et al., 2014; Nasar and
Bokharaei, 2017).

Perrine and Lisle (1995) suggest that the new living conditions of
university students and the resulting adjustment problems as the source
of stress. When investigating the sources of stress for university students,
Sahin (1998) focused on their long-term worries, the daily pressures they
face, and the sadness they suffer in personal life. Folkman and Lazarus
(1980) provide two main ways of fighting stress. First, one can focus on
problem-solving where s/he directly acts on the problem and collects the
necessary information to eliminate the problem that causes the stress.
Second, s/he can try to control or eliminate the negative feelings that
cause stress. Billings and Moos (1981) proposed a three-factor
conceptualization of coping with stress. These included active cognitive,
active behavioral, and avoidance approaches in a dynamic cognitive
system that may consider several alternatives and focus on the positive
options. The active behavioral process tries to find more about the
problem by talking to friends and resorting to other information sources
while the avoidance approach wants to focus on other things such as
sports, eating, and the like so that s/he does not have to think about the
problem. Stress conditions may get affected by gender. The stress
conditions and levels show a gender variation or not have been the
subject of many academic studies. Although many studies have indicated
that females face more stress than males on average, the results are not
conclusive (Cohen et al. 1983). In one such study conducted with
university students, perceived stress did not show a variation among
genders (Pedrelli et al, 2008). However, other studies show that
perceived stress was higher for females (Hogan et al. 2002; Gentry et al.
2007). Yet, in another reflection of the university students investigating
the relationship between eating habits, perceived stress, and depression
in Germany, Bulgaria, and Poland, the researchers concluded that the
perceived stress was higher for the females (Mikolajczyk et al. 2008). In
another study in Sweden, the effects of landscape gardening on stress
were investigated by Adevi and Lieberg 2012. The conclusion was that
gardening could ease anxiety and benefit mental health (Hawkins et al.
2011; 2013; Cerwén et al,, 2016).

Although the quality of landscaping can be measured easily in many
ways independent of humans, it is also a fact that human interaction and
perceptions play a role in the assessment. These perceptions can be
characterized and measured in some ways (Palmer and Hoffman, 2001).
Evaluation of landscape quality has become an essential component of
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regional planning and management and hence continues to be active
research (Daniel and Meitner, 2001).

Many researchers have investigated this topic from some angles,
including studies in urban and rural settings, natural and artificial
landscaping, and various landscaping elements and parameters. Many
researchers, interested in assessing the visual quality of landscaping,
have used photographs of different scenes to obtain respondent input
(Dearden 1984; Habron 1998; Bergen et al. 1995; Clay and Daniel 2000;
de Val et al. 2006; Howley 2011; Thompson 2011; Ozhanci et al. 2014).
How humans evaluate and why is an essential interest area in
environmental psychology. Researchers have developed various
analytical and interpretative models (Hartig and Staats 2006). Studies on
healthy environments typically point to the role of natural elements in
reducing or curing stress (Parsons et al. 1998; Hartig and Staats 2006;
Hartig et al. 2014; Bringslimark et al. 2009; Nordh et al. 2011; Roe et al.
2013). Hartig et al. (2003) have compared natural and rural
environments by obtaining psychophysical measurements through
repetitive blood pressure measurements in assessing stress reduction.
The researchers have observed that respondents sitting in a room with a
view had faster blood pressure reduction than other respondents seated
in a room without an argument. Similarly, walks in nature provided more
stress reduction than walks in urban environments. Moreover, nature
walks have resulted in long-lasting stress reduction and anger reduction.
Hartig and Staats (2006) studied university student subjects in two
different periods, morning hours when students were less tired and
afternoon hours when the students were more tired. The students
preferred to walk in a wooded area over walking in the city center in both
periods. The preference of the more tired students showed a stronger
inclination in choosing to walk in the woods. They believed that the
wooded area had a stronger refreshing and healing characteristic.

In academic studies, different methods are used to understand and
describe the concepts in visual perception. For example; In Brisbane,
Australia, digital media and image-sharing platforms such as Instagram
have been used to determine which elements in pictures the population
associates with happiness in the urban environment by showing
photographs (Pringle and Guaralda, 2018). In a study conducted by
Yamashita (2002) in Japan, they asked adults and children to take
pictures in an area with a river view. Then, they analyzed the water
perception of adults and children according to the photographic images
taken. The relationship between green spaces and stress in urban areas
was analyzed by showing 24 photographs of trees, flowers, birds, and
water surfaces (Wang et al., 2019).

The following questions guide this research: * What is the effect does
stress and unstress have on visual quality? *Which is the relationship
between environmental psychology and stress? *What is the effect of
visual perception on emotions in case of stress and unstress. *Which
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landscape features are stronger in the coexistence of stress-unstress and
emotion?

Landscape architectures have considerable responsibility in planning
and creating environments that enable people to live comfortably and
less stressed. This study aims to determine what types of landscapes
relax people when they are stressed. This is very important for the
improvement of urban design.

RESEARCH METHODS

The effect of stress on visual perception was tried to be determined
with photographs. It was explicitly preferred to use photographs because
the "human brain constitutes cognitive models for various conditions and
events to be able to adapt to the environment and lead a life based on
experiences. Photographs seen in the information guide books and
postcards are attractive points for citizens and visitors of the cities"
(Bostanci and Oral, 2017). The selection of photographs taken by the
researcher was by Prof. Dr. Terry Daniel (Emeritus Professor of
Psychology and Renewable Natural Resources, University of Arizona).
Full color photos were used by the author as a proxy for real landscapes.
All photographs were taken on different dates. Previously, we
interviewed this expert by e-mail, and the things which we should do
about the visual perception of this study were informed. Accordingly, we
requested similar photographs with the same photographic frame in the
designed research. Images of natural, artificial, and cultural areas
affecting the landscape design were preferred. In addition, we preferred
the use of natural, artificial areas, crowded, quiet regions, urban and rural
landscapes only in the environmental perception of students under exam
stress. Mountains, lakes, sea, and forests were preferred for natural areas.
In the water surface photograph, a natural still water surface is preferred.
Other photographs have been selected as belonging to cultural-artificial
places. It aims to transfer the obtained results to the physical plan
decisions and guide the landscape design. The 22 landscape photos used
in this study and the visual quality questions were prepared using a
representation and rating scale judgment method (Daniel and Meitner
2001; Ozhanci et al. 2014; Jiang et al. 2014; Polat and Akay, 2015; Wang
et al, 2021). Using two different photos for the similar landscape
character was due to increased perception and recovery memory. The 22
landscape scenes (Figure 1) are briefly described below:

In order to determine the stress status of the students, a stress test
was conducted first. The stress test was repeated before each
questionnaire application. The stress-related questions were related to
the 14-question stress questionnaire developed by Cohen and
Williamson in 1988. This instrument was translated into Turkish by
Professor Zuhal Baltas, and together with Ercument, Yerlikaya has used
it for a survey in 2006 (Baltas-Baltas 1997). Data for the stress
assessment were used to calculate stress indices for each respondent at

47




S. Yilmaz

48

the time of the first session, just prior to taking an exam, and one month
later when all exams had been completed.

I performed the study in two stages. In the first stage, we asked
questions to measure the stress level. In the second stage, without
allowing any time, the questions were asked about respondents'
characteristics and visual quality perceptions and assessed by some short
questions on the reasons affecting them. The respondent sample for this
study consists of 34 voluntary Landscape Architecture senior students.
As these students entered the classroom to take a difficult final exam, they
were first administered a survey that lasted about 45 minutes. The
students then went on to take the final exam. The second stage was
carried out with the same 34 students. The same students who were
preparing for the graduation event without the stress of the exam were
collected. The students were seated in several row approximately two

meters in front of the screen. They were informed about the procedure
and read through the instructions. I and our assistant chatted with them.

Figure 1. Photos used in visual

quality — assessment,
landscape type

paired by
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Afterward, the questionnaire showing the same visuals was applied
again.

Statistical analysis: Stress and unstress visual perceptions of 34
students were analyzed. The SPSS 17.00 statistical program was used for
all data analyses. Perceptual ratings were analyzed using appropriate T-
tests with subsequent multiple comparison procedures, Duncan's
multiple comparison tests and Pearson Correlation Analysis. The Pearson
analysis method can analyze linear correlation factors better. When
studying the environmental factors of ammunition storage, Pearson
correlation analysis can be used to find out the environmental factors
which have significant linear correlation with ammunition reliability. In
statistics, the Pearson correlation coefficient is used to measure the linear
correlation between two variables. The closer the absolute value of the
coefficient to 0 means that the linear correlation between the two
variables is smaller, and the closer the absolute value of the coefficient to
1 means the higher the linear correlation between the two variables
(Yang et al,, 2021).

Different methods are used in visual quality analysis. Studies on visual
perception with the internet include the opinions of many people.
Researchers could do more surveys by traveling or with the internet.
Also, colored printouts on paper can be shown to people (Polat and Akay,
2015; Bostanci and Oral, 2017; Wang et al,, 2021). However, this method
was chosen as it would be difficult to find a similar group as its reliability
would be questionable. Comparing the answers of the same group will
give more accurate results (Professor Terry C. Daniel).

Personal Characteristics of the Respondents

The sample consisted of Landscape Architecture senior students. All
have been exposed to visual quality surveys of different objectives in the
past. Thus, they have had no problems following instructions during this
study. All participating students were in the 23-24 years age category.
None had a physical handicap. Of the total respondents 34, 24 were
females and 10 were males. The students in the sample relied on their
families for financial support. Almost 50 percent of the respondents were
satisfied with the allowance they received from the family, and more than
50 percent indicated that their families were financially sound.

Stress and Visual Perception Survey

Two survey instruments were used to determine the role of stress on
visual perception. The first one was used to assess the stress level of the
respondents. The questionnaire was initially prepared by Cohen (Cohen
and Williamson 1988) and contained a 14-item scale with five Likert scale
positions. This scale was translated into Turkish and was used for a
survey by Baltas-Baltas (1997). After the questionnaire application, the
students who experienced stress were interviewed again. It was stated
that these students had problems in graduation.




S. Yilmaz

50

The second questionnaire had three sections. The first section had 13
questions and focused on respondent demographics and other
characteristics. The second section included six environmental factors
that influence concentration on studies and other daily tasks. Finally, the
last area focused on visual perceptions. It contained 22 photographs, two
from each of 11 different types of locations, including sea, lake, urban, city
center, winter, mountain and rural dwellings, city roads with trees, open
green areas, seasonal flowers, and wooded areas. Photographs
representing each type of location were selected with input from several
knowledgeable people in this area. These 22 photographs were grouped
based on landscape characteristics and projected randomly to the
respondent sample as they participated in the survey. Respondents
independently rated each scene on six dimensions (exciting, relaxing,
happiness, stressful, irritating, and frightening) as each picture was
presented using a 5-point scale (1-5). Color can be considered a
determinant that affects the quality of the environment. For this reason,
the color criterion was added to the study. It can have a high impact on
visitors' emotions. Colors not only affect human activities but also
affecting the description of a place status, psychologically
(Babakhani2017). Different hues can elicit various feelings in people, and
they are a significant component in the design of spaces. Therefore, in
order to optimize the use of color and create responsive urban
environments, it seems that it is important to know the features of the
colors. Unconscious and careless use of color, as well as a lack of
awareness of the effects of color on people, can result in spaces that are
not responsive to people's needs, whereas the correct use of colors in
urban spaces creates a sense of vivacity and calmness in citizens and
improves their sense of place (Khalili, 2019).

The survey was completed first, just before a difficult final exam in
June 2010. When the senior students from the department of landscape
architecture entered the classroom to take the final exam, they were told
to take a couple of surveys before the exam. Before starting the study,
information about the surveys was given, and the procedure was
described.

First, the “stress index” instrument was distributed to the students for
their response. After collecting these forms, the second questionnaire
was distributed immediately. Then, all 22 photographs representing the
11 landscape types were projected on the screen for preview. After that,
the pictures were shown in a paired format (such as two lake scenes
together, then two city scenes, etc.). The total time to complete the survey
was 45 minutes. Three professionals organized the survey. One managed
the projector, the second controlled the time (max 1 minute for each
pair), and the third distributed the forms. One final question (which was
not on the questionnaire) was asked for the group to respond. They were
asked to note which landscape types among the 11 pairs made them feel
relaxed/most liked and more stressed/least liked.
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The same procedure was followed to get responses from 34 students
in the exact location about a month after the first survey. One difference,
however, was that the students were not under the specific stress of an
impending exam. Since the students were asked to write down their
names in the survey instruments (the students were promised
confidentiality), they could pair and compare their responses under the
first (stress) test and second conditions.

Stress and Visual Perception Survey

Two survey instruments were used to determine the role of stress on
visual perception. The first one was used to assess the stress level of the
respondents. The questionnaire was initially prepared by Cohen (Cohen
and Williamson 1988) and contained a 14-item scale with five Likert scale
positions. This scale was translated into Turkish and was used for a
survey by Baltas-Baltas (1997). After the questionnaire application, the
students who experienced stress were interviewed again. It was stated
that these students had problems in graduation.

The second questionnaire had three sections. The first section had 13
questions and focused on respondent demographics and other
characteristics. The second section included six environmental factors
that influence concentration on studies and other daily tasks. Finally, the
last area focused on visual perceptions. It contained 22 photographs, two
from each of 11 different types of locations, including sea, lake, urban, city
center, winter, mountain and rural dwellings, city roads with trees, open
green areas, seasonal flowers, and wooded areas. Photographs
representing each type of location were selected with input from several
knowledgeable people in this area. These 22 photographs were grouped
based on landscape characteristics and projected randomly to the
respondent sample as they participated in the survey. Respondents
independently rated each scene on six dimensions (exciting, relaxing,
happiness, stressful, irritating, and frightening) as each picture was
presented using a 5-point scale (1-5). Color can be considered a
determinant that affects the quality of the environment. For this reason,
the color criterion was added to the study. It can have a high impact on
visitors' emotions. Colors not only affect human activities but also
affecting the description of a place status, psychologically (Babakhani
2017). Different hues can elicit various feelings in people, and they are a
significant component in the design of spaces. Therefore, in order to
optimize the use of color and create responsive urban environments, it
seems that it is important to know the features of the colors. Unconscious
and careless use of color, as well as a lack of awareness of the effects of
color on people, can result in spaces that are not responsive to people's
needs, whereas the correct use of colors in urban spaces creates a sense
of vivacity and calmness in citizens and improves their sense of place
(Khalili 2019).

The survey was completed first, just before a difficult final exam in
June 2010. When the senior students from the department of landscape
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architecture entered the classroom to take the final exam, they were told
to take a couple of surveys before the exam. Before starting the study,
information about the surveys was given, and the procedure was
described.

First, the “stress index” instrument was distributed to the students for
their response. After collecting these forms, the second questionnaire
was distributed immediately. Then, all 22 photographs representing the
11 landscape types were projected on the screen for preview. After that,
the pictures were shown in a paired format (such as two lake scenes
together, then two city scenes, etc.). The total time to complete the survey
was 45 minutes. Three professionals organized the survey. One managed
the projector, the second controlled the time (max 1 minute for each
pair), and the third distributed the forms. One final question (which was
not on the questionnaire) was asked for the group to respond. They were
asked to note which landscape types among the 11 pairs made them feel
relaxed/most liked and more stressed/least liked.

The same procedure was followed to get responses from 34 students
in the exact location about a month after the first survey. One difference,
however, was that the students were not under the specific stress of an
impending exam. Since the students were asked to write down their
names in the survey instruments (the students were promised
confidentiality), they could pair and compare their responses under the
first (stress) test and second conditions.

RESULTS AND DISCUSSION

Questionnaires with 34 students were analyzed. The effect of stress on
visual perception was investigated. It is very important for planners and
landscape designers since we understand that stress levels are effective
on visual perception. The visual characteristics of landscape elements
influence cognition and then affect cognitive preference. The analysis
results of the surveys are given below.

Exam Stress, Daily Activities, and Environmental Factors

The majority of the students reported that they prefer to study one day
before an exam (58.8 %), while only a tiny proportion reported studying
continuously (17.6 %). When asked how they generally feel just before an
examination (5-category scale extending from “always feel comfortable”
to “always feel stressed”), 64.7% indicated that they sometimes or always
feel stressed and worried (41.2% and 23.5%, respectively) while 23.5%
reported that they sometimes or always felt comfortable (17.6% and
5.9%, respectively). Only 11.8% reported that they were unaffected by
the anticipation of examinations.

The results from the second section of the questionnaire indicated that
atypical student in the group watches at most one hour of television (29.4
%) and spends an hour on the Internet (29.4 %) in a day. S/he also studies
for 1 hour (29.4 %) and reads a book for one hour (44.1 %) a day. Most of
the students came from middle-income or higher-income families and



Figure 2. Reported effects of
environment and views on student’s
academic performance
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reported being pretty happy with their allowances. These figures may
indicate that the students are unstressed on a typical day. These
observations are consistent with the higher stress scores for the students
on the first test (prior to the exam) versus the second test (1 month later,
with no impending exam).

The respondents were asked to rank the importance of out-of-school
activities. The results indicated that the use of the Internet received the
top ranking in their lives (2.82 mean rating), followed by studying (2.16),
watching television (1.82), and reading books/magazines (1.33).

A large majority of the students (68 %) of the students indicated that
their academic success is very much affected (38.2 %) or somewhat
affected (29.4 %) by environmental factors. Only 2.9 percent indicated
that they were not affected by the environment. They also indicated in
response to the more general question that the physical attributes of their
study area (noisy, small, cold, hot) affect their performance (71.7 %).
Respondents reported that when they are studying, they are affected by
the view that they are facing (29.4 % reported being affected “very much”
and 52 % affected “somewhat” by their view. Only 2.9 % reported not
being affected by the view when studying (Figure 2). 41.2 % indicated
that they sometimes feel stressed and worried when we asked how they
felt before the examination, while 5.9 % always felt comfortable (Table

1).

Perceptual Assessment

Relationships among the six emotion scales used to rate the 22 scenes
just before a final exam (Stressed condition), and after all, exams had
been concluded (Unstressed condition) were assessed using correlations
(Table 2). Correlations among the scales were generally very high, with
absolute values ranging from a low of 0.75 to a high of 0.97.
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Of course, the correlations between positive (exciting, relaxing,
happiness) and negative (stressed, irritating, frightening) scales are all
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negative but still high in absolute terms. Most of the between-scale
correlations are close to +/- 0.90, with the negative correlations
consistently indicating the difference between negative and positive
emotions.

Table 1. Psychological Status of the Students before Examinations

Frequency Percent

always feel comfortable 2 5.9

sometimes feel comfortable 6 17.6
not effect 4 11.8
sometimes stressed and worried 14 41.2
always stressed and worried 8 23.5
Total 34 100.0

Correlations between ratings under Stressed X Unstressed conditions
for each emotion scale were also very high, as shown in Table 3.

Table 2. Inter-correlations among the six emotion scales as rated for the 22 scenes under Stressed
(top panel) and Unstressed (bottom panel) conditions.

Stressed Exciting | Relaxing | Happiness | Stressful | Irritating | Frightening
Exciting 0.89 0.76 0.86 -0.79 -0.88 -0.88
Relaxing 0.78 0.95 -0.79 -0.86 -0.82
Happiness 0.85 -0.85 -0.92 -0.74
5 4 Stressful -0.90 -0.90 -0.85
Irritating 0.94 0.77
Frightening 0.85

Unstressed Exciting | Relaxing | Happiness | Stressful | Irritating Frightening
Exciting 0.85 0.77 0.83 -0.75 -0.83 -0.85
Relaxing 0.91 0.94 -0.81 -0.89 -0.76
Happiness 0.94 -0.93 -0.97 -0.81
Stressful -0.87 -0.91 -0.85
Irritating 0.95 0.80
Frightening 0.85

Table 3. Correlations between Stressed and Unstressed conditions for each of the 6 emotion scales.

Exciting | Relaxing | Happiness | Stressful | Irritating | Frightening

r (SxUns) 091 0.93 0.96 0.91 0.96 0.92

The pearson correlation analysis overall indicates that the ratings of
the 22 scenes can primarily be distinguished between “positive”
emotions and “negative” emotions. By far, the most significant
determiner of emotion ratings was the scenes themselves. Some
differences between Stressed and Unstressed conditions for specific
scenes and emotion scales were observed by closely examining the
relevant scatter plots. Appropriate T-tests also identified significant
higher-order interaction effects, suggesting differences in stress
conditions. The mean ratings for each scene (organized by the 11
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landscape scene types) are presented in Table 4 for both (Stressed) and
(Unstressed) conditions.

Table 4. Emotion ratings for the 22 scenes representing 11 landscape types under Stressed (pre-
exam, upper mean in each cell) and Unstressed (post-exams, lower mean) conditions.
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The mean scores for each emotion scale aggregated over the 22
scenes, shown across the bottom of the table above for Stressed and
Unstressed conditions, are depicted in the graph in Figure 3 below. The
positive emotions, exciting, relaxing, and happiness, we have all given
mean ratings more significant than 3.0 under both stress conditions and
negative emotions. Stressful, Irritating and frightening all received mean
ratings lower than 2.50 under both stress conditions. The substantial
similarity in the pattern of ratings for Stressed and Unstressed conditions
is evident in Figure 3.

T-tests and Duncan's multiple comparison tests were used to assess
the effects of stress conditions on emotional ratings of the landscape
scenes.

The results indicated that the students under stress rated higher
positive emotion scales for photos that included water surfaces, open
green urban areas, and seasonal flowering plants. However, the negative
emotions were more dominant against the other photos. The statistical
results indicated that stress significantly affected landscape ratings as the
main effect (M Stressed = 3.24; M Unstressed = 3.82, p<0.01). Duncan's
multiple comparison test also indicated that positive emotions had higher
scores, but negative emotions had lower scores (Table 5, 6, and 7). These
results are a bit complicated because the Stress condition, with few
exceptions, gave higher ratings on all emotion scales, whether positive or
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negative, suggesting that stressed conditions experienced higher
emotionality overall compared to the unstressed condition. Two-way
interactions indicated a significant relationship between stressed versus
un-stressed conditions and scenes. Also, it is understood that there is an
essential relation between scenes and emotional changes in both
conditions. The quad interaction proved to be insignificant.
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A Paired Samples Test was performed to determine the differences
due to the students' stress level according to the different landscape
scenes. Students' attitudes towards the same photograph were measured
at two different times in which students were more and less stressed.
Scenes displaying significant differences are listed in the table below.
According to the analysis results concerning the scenes listed in table 4,
students demonstrate different attitudes towards some emotions
depending on their stress level. For example, the sense of relaxation
depended on the stress level of repliers for the A2 photograph (p < 0.05);
relaxation ratings were significantly lower when the responders were
stressed (Table 5).

On the other hand, a sense of happiness, stress, and irritation
depended on the stress level of repliers for the C1 photograph (p < 0.05).
When the respondents are stressed, the sense of happiness is
significantly decreased, and stressfulness and irritation are significantly
increased. Also, students' sense of excitement displays significant
differences at (p<0,05) for the K1 and K2 scenes. It was seen that when
respondents were stressed, the sense of excitement significantly
decreased. The mean differences, stressed minus unstressed, for each
respondent per scene per emotion scale make up the numerator for the
reported t values. The great majority of the comparisons are consistent
with stressed conditions giving higher ratings than unstressed for almost

Figure 3. The mean scores were
given to the photos under stressed
and unstressed conditions
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all emotion scales, except for C1, which shows a pattern of the stressed
condition giving lower ratings (3.42 for stressed and 3.82 for unstressed
conditions). The magnitude of differences between stressed and
unstressed conditions for other landscape scenes are evident in Table 5.
In general, ratings for the negative emotion scales were substantially
lower than for the positive emotion scales overall scenes tested.
According to the results of the analyses, it can be said that when the
students were stressed, their positive attitudes decreased while the
negative ones increased.

Table 5. Significant differences in students’ attitudes towards scenes: stressed minus unstressed.

Landscape t df Sign (2-tailed) Mean Square
?E:'lrl; Type Unstress | Stress
A2 (LST)

Relaxing | 2.126 31 | 042 | 2.8824 | 2.2941
C1 (LST)

Happiness 2.431 32 0021 | 1.6667 | 13030
Stressful -2.458 33 0019 | 32353 | 3.8235
Irritating 2427 33 0021 | 3.7059 | 43529
D1 (LST)

Exciting | 3.304 32 0.002 | 27500 | 2.7188
D2 (LST)

Happiness 2.153 32 0039 | 2.8824 | 2.3824
Stressful 2.291 32 0029 | 23333 | 29394
Irritating 2.810 32 0008 | 1.9091 | 2.6061
E1 (LST)

Happiness | 2508 | 33 | 0017 | 4.000 | 3.5882
E2 (LST)

Exciting | 2.368 | 31 | 0.024 | 2.6252 | 2.9053
F1(LST)

Colorful 3.668 33 0001 | 24118 | 2.8824
Frightening 2.899 31 0.007 | 19355 | 2.6129
H1 (LST)

Stressful 2.408 32 0022 | 13636 | 1.9091
Frightening 2.308 31 0028 | 1.2500 | 1.6875
H2 (LST)

Exciting | 2.908 | 32 | 0.044 | 3.4412 | 3.0882
J1 (LST)

Stressful | 2.171 | 32 | 0.037 | 1.5758 | 1.9394
J2 (LST)

Irritating | 2.156 | 31 | 0.039 | 1.3438 | 1.4688
K1 (LST)

Exciting | 2.425 | 33 | 0.021 | 4.5000 | 41471
K2 (LST)

Exciting | 2547 | 33 | 0016 | 39412 | 34118
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Table 6. Duncan multiple comparisons showing significantly different subsets of landscape types
based on emotion ratings averaged over stress conditions and emotion scales

Landscape type N Subset

1 2 3 4
Rural /Village Landscape 937 b 60d
type
\Winter 941 2.62d
Urban 935 2.62d
Mountain 932 2.67d
Street with trees 941 2.81c
Large green areas 945 2.87bc 2.87bc
Forest area 940 2.88bc 2.88bc
City center with large 935 b 96ab b 96ab
squares
Lake 937 2.99a
Seasonal plants 940 3.02a
Sea 939 3.06a
Sig. 1146 1152 .061 1083

Table 7. Duncan multiple comparisons distinguishing different subsets of emotion scales based on
ratings averaged over scenes/landscape types and stress conditions.

Emotions N Subset

Perceptions 1 2 3 4 5
Scary 1457 2.05e

[rritating 1466 2.29d

Stressed 1471 2.32d

Excited 1476 3.17c

Happiness 1482 3.20c

Colorful 1487 3.33b

Relaxing 1483 3.41a
Sig. 1.000 .339 .384 1.000 1.000

Pearson Correlation Analysis

Scatter plots and associated regression equations relating Stressed x
Unstressed conditions over the 22 scenes for each emotion scale are
shown in Figure 4. Overall the two stress conditions largely agreed in
their ratings on each scale. There were some deviations from this pattern
for some scales where some individual scenes did show up as outliers.
These deviations were captured in the factor analysis and reflected in the
factor loadings for specific scene x emotion scale combinations. Displays
the values of the X-Axis independent variable and the Y-Axis dependent
variable. The coefficient of determination (R2) are close to 1, which
shows that the correlation is statistically significant, and the model
performed perfectly.

The results indicated that the students gave an even lower perception
of the negative photos with scary stress. In both cases, stressed or
unstressed, the students scored higher than 3.4 for convenience
perception. On the other hand, it was obtained that the students gave



Figure 4. Scatter plots and the
regression equations for correlations
between rating under stressed and
unstressed conditions
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lower perception for the landscape photos with good visual perception
and worse for the landscape photos with wrong visual perception when
they were under stress. As a matter of fact, this situation was also stated
in different studies (Maas et al. 2006; Mitchell and Popham 2007; Barton
and Pretty 2010; Roe et al. 2013; Xue et al,, 2017).
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The respondents indicated that they did not like the primitive rural
photograph before the exam. Their dislike for this picture increased after
the exam. The sea and lake photographs were among the best-liked
photographs (Perhaps this is because of the craving of the young
population for the sea and the beaches). In visual quality evaluation, it has
been stated that it always makes a positive contribution to water-related
studies. Understanding these aspects of people’s perception of the on-
water landscape facilitates the management and development of water
tourism in cities and improves urban planning and management (Cao et
al, 2021; Li etal,, 2021).

A rural village photograph (C1) was chosen as disturbing with a score
of 4.35. Students rated the mountain landscape photo without trees (F1)
as frightening (Table 5). The findings of this study's link between
significant impact factors and visual quality scores are consistent with
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those of prior studies.: the visual quality of the environment is reduced
by unforested mountain structures and harsh village landscapes. (Saeedi
and Dabbagh, 2021). Also, in this study, students' sense of excitement
displays significant differences at (p<0,05) for the sea and lake scenes. It
was seen that when respondents were stressed, the sense of excitement
significantly decreased. For other natural mountain landscape scenes, the
size of the differences between stressed and unstressed conditions was
found to be statistically significant (p<0,05). Human factors could be
predictors of the sense of safety; people with deeper connections to
nature may be expected to feel safer (Xue et al., 2017; Li et al,, 2021). It
was determined that forest areas representing natural areas were
ineffective. L1 and L2 forest photograph were insignificant in the stress
level of the respondents (p < 0.05). Whereas, in terms of psychological
effects, visiting forests has been found to contribute to mitigating
psychological symptoms, such as anxiety, tension, nervousness, and
fatigue, and improving mood states and cognitive function (Korpela et al.,
2017). This may be because the selected photos are dark. A more
impressive photo should have been chosen. The light of the photo is
important in visual end environmental perception (Nasar and Bokharaei,
2017).

Students rated the photograph of seasonal plants (J1-]2) with the
highest score above 4.5 in both stressed and unstressed states (Table 4).
This was the photo with the most colorful flowers among the pictures. In
the survey, it was seen that they are affected by the color. Therefore, it
could be said that colors have a combination of visual and biological
functions on human and these effects should be considered in cities
where humans live. Most of existing literature demonstrates that natural
elements are a powerful and positive predictor of aesthetic quality. For
example, trees or flowers are considered to be one of the most important
landscape elements and attract people’s attention (Nordh and @stby,
2013; Khalili, 2019; Saeedi and Dabbagh, 2021; Wang et al,, 2021).

While the students were stressed, they gave the highest score of 4.35
to large green areas (H1) as a relaxing effect in visual quality evaluation.
The results indicated that perceived large grass richness is positively
associated with negative mood states. In line with these findings, many
studies had confirmed that the relaxation effect can also be achieved by
exposure to large green areas. Like urban green spaces, the presence of
grass in the landscape has been widely thought to have a restorative
effect. It is a widely held view that urban green space which can
contribute to the mental health of urban residents, but the link between
the landscape composition (Vert et al., 2020; Ha et al., 2022).

Points awarded to natural field photos are affected by the stress (Table
4). In the analysis results, the design with the living comfort of humans
and natural arrangements reduces stress since the people gave the
highest scores to the lake, vast green areas, and forest photos. Thus,
similar results were obtained from the studies made in this field.
Landscape, gardens, open space areas, color, music, and plant areas
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decrease the pressure on inhabitants in urban places. There are many
studies about the decreasing effects of natural places on stress. These
places are beneficial for all age groups relieving stresses (Kaplan and
Kaplan 1989; Ulrich, 2001; Xue etal.,, 2017). There is an essential need for
landscape design to reduce people's pressure and urban stress. Natural
landscape photos affect human physiology (Parsons and Daniel 2002).
The artificial atmosphere in urban areas harms human physiology.
Enough attention should be given to determining and reducing these
adverse effects. For instance, in Millennium Park (Chicago, USA), a
collection of natural plants exists and modern design. People in this area
get a positive perception because of neutrality. So this is an example
where landscape design affects human physiology. As an example,
settings including trees, grass, and open spaces are stated in the literature
as the solution to reducing physiological stress (Hartig et al. 2003; Ulrich
et al. 1991; Van den Berg et al. 2007; Beil and Hanes 2013; Jiang et al.
2014; Wang et al.,, 2021).

The results of the pearson correlation analysis showed that stressed
students rated higher positive emotion scales for photographs that
included water surfaces (0.985), light green urban areas (0.955), and
seasonal flowering plants (0.955). As a matter of fact, in the analyses
made with visual photographs, it has been determined that the brightly
colored flowers used in the green areas in urban spaces affect people
more positively (Hoyle et al. 2017; Wang, et al.,, 2019). Visual quality
assessments of photos showed that natural components such as grass,
trees and bushes were predictors of restoration likelihood. Similarly, the
photograph with grass, trees and flowers received the highest score in the
visual assessment (Nordh and @stby, 2013).

During the about 20 years of teaching, the researchers observed that
the students working on landscape projects had performed better when
they worked in "good" classrooms with windows, appropriate design
desks and chairs, and proper lighting. The reverse was true for students
who worked in "bad" classrooms, usually in basements with low ceilings
and inappropriate lighting. This might be another indication that people
are affected by the environment. Thus, landscape architects should
consider human expectations and analyze them well. Thus, they can
minimize the undesirable potential impact at a later time.

CONCLUSION

As a result, it has been shown that stressful conditions affect
perception and stressful conditions generally give higher emotionality
than non-stressed ones. In general, in both conditions, students gave the
highest scores as a convenience and the lowest score as frightening.
Overall, it was concluded that when students are under stress, they have
a superficial perception of the photographs. However, when they are
relaxed, they perceive the pictures in more detail and study them more.

The t-test and Duncan's multiple comparison test results indicated
that stress affected visual perception. Therefore, every type of design in
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urban areas should be analyzed more in-depth. The water surfaces,
seasonal flowering plants, and vast areas within urban areas which are
comfortable and happy places and encourage positive emotions in people
should be increased. Mainly it should be considered in University
campuses intensively used by the students. When the students are under
stress, they perceive the visual quality of the picture as low. They identify
the pictures as giving bad feelings worse than usual. These types of
scenery should be considered to reduce the impact of stress to adopt
landscape preferences and the perceptions of all concerned and to aid
decision-making in landscape planning. Campus administrators,
landscape architects, and planners should pay their efforts to stress
improvement and emotional convenience when planning or renovating
campus landscape.

In the analysis results, the design with the living comfort of humans
and natural arrangements reduces stress since the people gave the
highest scores to the lake, vast green areas, and forest photos. This study
indicated that landscape architectures should consider water surfaces,
colorful plants, and open green areas in design to reduce stress on people
in intensive urban and high-pressure areas.
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While we humans exist in space through our bodies, we experience it via all our
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However, children’s conception of the world differs from adults due to their
developmental stages. This study aims to examine human-space interaction with
a new approach to reveal the effects of sensory stimuli on children's perception
and memory of space. The case study was conducted in a theme park that offers
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were recorded during the tour, and for the memory data participants were asked
to draw pictures (cognitive maps) afterwards. The data sets were redefined by
the main sensory stimuli offered by the spatial units (spatial data), and the
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analyzed comparatively. Contrary to popular belief, the results show that (1) all
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INTRODUCTION

Human beings exist in space. During this existence, our bodies are
tools for establishing a relationship of physical and sensory integrity
with the environment (Merleau-Ponty, 1964), and our experience is the
foundation of the reciprocally ongoing human-space interaction. In this
context, human senses are one of the main means of interaction. They
are the bodily functions that provide people with cognitive data about
the experienced environment and internal or external situations, i.e., the
information needed to understand the world, life, and to survive as
active social beings (Ingold, 2011; Ustijndag, 2011; Kranowitz, 2014).

The perception and learning processes via the senses never actualize
through a single sensual modality; many senses such as vision, hearing,
touch, smell, and balance work together (Gibson, 1950). In the
perception of space, the physiological qualities of the body and its
movement in space shape a holistic perception with the addition of the
information of physical components of that space, its participants and
their activities. For instance, disabled, pregnant or child participants
interact with different components of an environment through their
experiences depending on their bodies, their cognitive characteristics,
and their physical and social needs. At the end of their subjective
evaluation of the collected information from those differing sources, a
unique spatial memory that belongs only to the perceiving individual is
built.

Among the former studies related to the perception of space, it is a
fact that the diversity of human senses, which is the most important
factor in the relationship between the perceptual integrity of the space
and experience, is mostly ignored. The findings of psychological studies
cannot be evaluated on a spatial scale because of their limitations of
research scale, contents, and participant groups (Marks, 1978; Van der
Stoep et al,, 2017), whereas architectural and environmental perception
theories are mostly limited to the visual qualities of space (Eco, 1980;
Jencks, 1980; Rapoport, 1990, Venturi & Brown, 2004; Aytem, 2005;
Ertiirk, 1984, Asar, 2013). Still, the increase in the number of studies
investigating the role of different types of senses in the perception of
spaces after 2000 shows that the deficiencies in this area have been
noticed (Howes, 1991; Classen, 1993; Pink, 2009; Ingold, 2011; Pink &
Howes, 2010; Henshaw, 2013; Hamlacibasi, 2019; Seckin, 2010; Oktem
Erkartal & Okem, 2015; Oztiirk & Durmus Oztiirk, 2020).

The main perceptual patterns emerge in childhood. During this
period the ongoing physical, cognitive, and emotional development
processes affect both the experience and the relationship with space and
differentiate children’s spatial perception from adults. This fact makes
the questions of how the sensory factors work in child-space interaction
and how the senses work in a child's perception process essential topics
for research. However, children who are also part of an active group
using space remain a partly neglected subject in former research. There
are a couple of studies that have questioned the effects of different types
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of spaces (educational, play, social, etc.) on the spatial behavior,
perception and learning of children (Day & Midbjer, 2007; Moore &
Young, 1978; Olds, 1987), and there are some original studies that focus
on spatial perception of children (Canakeioglu, 2011; Baksi, 2018; Kog,
2012; Cermikli Buluklu, 2015; Kokstlizer, 2013; Yilmaz, 2005), but
unfortunately the studies that focus the role of senses in children’s
perception of space are very few (Basoglu, 2002; Temel, 2015; Dilmac,
2018).

Within this framework, this study aims to examine human-space
interaction with a new approach and reveal the effects of sensory
stimuli on children's perception and memory of space. In the first part of
the study, the theories of perception, sense, and memory are discussed
within the framework of spatial perception and child perception, and
then the field study, findings, and general evaluations are presented.

LITERATURE REVIEW

Perceiving the World

In the actuality of living in and perceiving the world, the human body
is at the center of everything (Merleau-Ponty, 1964). While man exists in
the body in motion, there is a constant relationship between the entire
body, its movements, and the information sources of the environment.
As active information seekers, the senses constantly collect stimuli from
the environment and the mind creates a cognition of the world. There is
a perception-action cycle here; action is taken after perception, new
stimuli are encountered while in action, and the learning process is
continued by distinguishing these stimuli (Gibson, 1977). In this
process, only the stimuli that exceed certain perceptual thresholds
(absolute threshold and difference threshold) are perceived and then
transferred to memory through "bottom-up processing”. In the end, only
the selected information is stored; and is repeatedly reconstructed in
every reuse in the course of life (Goldstein, 2013).

Each sense has an optimal usefulness in different circumstances and
its own unique subjective impressions that must not be disrupted by the
integrative process (Stein and Stanford, 2008). However, if the senses
operate collectively, they have the ability to increase the potentiality to
detect and identify environmental data, and if they combine their
individual sources of information they reveal the nature of the whole
experience (Stein and Stanford, 2008). In fact, the senses always coexist
and work simultaneously. The nervous system always integrates (or
binds) cues from different senses to form a perception of a unitary
experience (Stein and Stanford, 2008). This synthesis of the sensual
information modifies our perceptions, influences our reactions, and
continuously shapes our view of the world (Wallace, 2004).

Furthermore, the senses train each other by continuing to both work
by themselves and by communicating their knowledge to each other
(Smith, 2005). The mutually shared information is revived in future
experiences that take place later; therefore, when an object is perceived




Z. Tar¢in Turgay & M.Tungok Sariberberoglu

73

by vision, its smell, taste, texture, and possible movements are
remembered at the same time (Smith, 2005).

Just as each sense is unique, every individual's perception is unique,
too. During perception, the coded information is changed in line with
additional information, and it becomes subjective depending on the
individual's identity, past, and the retrospective information in his
memory (Goldstein, 2013; Ciiceloglu, 2006). According to Rapoport
(1977) this subjective aspect of perception in which the individual
makes sense with his/her feelings and values is auto-centric (self-
centered), whereas the objective aspect of perception, which consists of
stimuli and sources, is allocentric (others-centered).

The Beginning of Perception; Senses

In 1969, Gibson classified the senses as the visual, auditory, taste-
smell, basic direction-finding, and tactile systems, whereas in 1999,
Steiner asserted that there are at least twelve senses (touch, sense of
life, sense of self-movement, balance, smell, taste, vision, sense of
temperature, hearing, language sense, conceptual sense, ego-sense). In
the last 50 years, different classifications that include from 6 to 12
components have been developed with the articulation of subcategories
of touch (temperature, coldness, pain), organic senses, and muscular
senses (balance, muscle) (Kahvecioglu, 1998). Today, seven senses
appear to be the basic senses included in most of the current
classifications: vision, hearing, smell, touch, taste, balance, and muscle.
Among these, vision, and hearing, which are named as distant or
primary senses, are differentiated with their high patterning and
organizational qualities, their intense use in daily life, and their ability to
collect information from sources that are distant from the body (Ozak,
2008, Koyuncuglu, 2017). The sense of smell also detects stimuli at a
certain distance from the body and is considered among the distant
senses, still it is secondary. Taste, touch, muscle, and balance on the
other hand, are secondary and close senses that sense stimuli within the
limits of the body (Koyuncuglu, 2017).

The sense of vision is the transmission of the wavelength perceived
as light to the brain through the eye (Kahvecioglu, 1998). Vision is more
complex than the other senses, due to the eye's adaptability to light,
color sense, and ability to perceive details (sharpness). It provides
information on external features such as color, shape, size, illumination,
texture, and the instant perception of a wide area at a glance. Vision
allows other objects to be partially included in our perception in our
peripheral vision while our attention wanders at a certain point (Ungar,
2000). Therefore, vision is critical for the perception of space, which has
a three-dimensional physical existence. Changes in the temperature and
lightness-darkness values of the colors used in the building elements of
vision create different psychological effects or emotions on participants
(Heuser, 1976, Martel, 1995), and the color preferences of children may
change depending on age (Friedling, 1974).
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Hearing occurs when sound waves formed by compression and
relaxation of air molecules stimulate the recipient cells in the ear
(Cliceloglu, 2006). In the subjective experience of several sounds, the
very small interaural time difference between the two ears enables the
individual to detect direction, distance, and movement (Marks, 1978),
and every sound source is heard in its particular position (Darwin,
2007.; Besides, hearing can perceive specific changes in space that
cannot be perceived by the other senses and can transfer information of
events outside the field of view to the consciousness (Gellen, 2010;
Blesser & Salter, 2007). These features enable the perception of the size,
shape, openings, furnishings, and material of the space through sound
waves reflected from the objects. Spaces themselves produce noise with
equipment such as plumbing, light bulbs, curtains, air-conditioners, etc.
Sounds from outside or the neighboring spaces contribute to the
perception of space, and all these auditory stimuli may construct a
unique acoustic character for each space.

Smell is a form of chemical perception which occurs when gas
molecules in the atmosphere stimulate cells on a membrane in the nose
(Kahvecioglu, 1998). Smell’s direct connection to the amygdala (limbic
system) strengthens its relationship with memory and mood
(Bogdashina, 2003), and causes scents to trigger some long forgotten
memories. Scents increase the salience of objects and convey
information that helps us to understand the essence of things, to classify
them and to realize how we relate to them (Day & Midbjer, 2007; Degel
et al.,, 2001). Throughout the experience, the elements of the space and
the smells that exist there form an interface between space and human
(Gezer, 2012), they provide information about the environment by
adding meaning to the perception through association (Henshaw, 2013),
and they affect people’s (pleasant-unpleasant) judgments about the
environment. Furthermore, scents have very strong effects on the
remembering of spaces (Rodaway, 1994), even though they are not
related to design, production and the physical-formal existence of the
space.

Taste is another kind of chemical perception formed by the
stimulation of receptors located at the tip, the sides and back of the
tongue, partially in the cheeks, upper palate, and larynx (Bogdashina,
2003; Koyuncuoglu, 2017). Taste works together with smell, and
accompanying scents may cause losses and changes in the perception of
taste (Ciiceloglu, 2006). Perceived tastes vary in every individual
according to genetics, past experiences and information. The sense of
taste is also recorded in the mind during some experiences and is
associated with the experienced space, and it can gain a place in the
memory by keeping the memory of that space alive at the level of
consciousness (Gezer, 2012). Therefore, taste is regarded as a sense
linked with spatial memory only in special situations.

The sense of touch emerges with the stimulation of the cells in the
inner skin while an object exerts pressure on or contacts the skin
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(Kahvecioglu, 1998). In touch, five different receptors (pressure, touch,
pain, heat and cold) enable the perception of different texture
characteristics of an object, such as hardness, roughness, sharpness,
stickiness, dryness, and the senses of hot/cold and pain/soreness
(Kahvecioglu, 1998; Bogdashina, 2003). Besides, touch plays an
important role in defining the qualities of objects such as weight and
shape, especially by working together with the kinesthetic senses. While
visual and auditory stimuli intertwined in space are continuously
imposed on individuals, the perception of tactile stimuli is always
relatively limited and under the strict control of the individual
(Marinetti, 2009). With the sense of touch, hands become the main
means of experience due to the high density of nerve cells in the
fingertips; they arouse more sensation/emotion than the eyes and make
tactile experiences more important for the perception of presence.
While experiencing the space, the body's contact with certain points in
space or the activities of the hands in line with certain intentions are the
mediators; and when a space is evaluated through touch, every kind of
texture and the hard/soft, rigid/flexible, plain/rough qualities of its
components become tools that define the ‘tactile identity’ of a place (Day
& Midbjer, 2007).

The sense of balance (vestibular sense) is a type of sensation that
perceives stimuli through the semicircular canals and two otolith organs
in the ear. It works together with the senses of vision and kinesthetics
from infancy and provides information about the body's position,
posture, resistance to gravity, balance, and security feelings (Url-1).
Perception processes work according to the position of the head and the
movement of the body, and collect information on the direction, speed,
and intensity of the body’s movements (Kahvecioglu, 1998).

The kinesthetic sense (muscle sense) perceives stimuli from cells
located in the muscles, joints, skin, and tendons (Kahvecioglu, 1998).
Basic kinesthetic perceptions are the position and movement of the
body, the movements of the body parts relative to each other and the
muscle force and effort (Proske & Gandevia 2009; Taylor, 2013).
Kinesthetic perceptions enable one to decide how much the body will
move or when to stop in combination with the perception of external
resistances faced by contraction, relaxation, elongation, withdrawal, and
tension in the muscles and skin (Kahvecioglu, 1998; Taylor, 2013). The
combination of kinesthetic and balance senses (which is also known as
the proprioception sense) enables us to perceive gravity, movement,
and the body’s position (Kahvecioglu, 1998); and with the inclusion of
touch, the weight, tension, stiffness, softness, and looseness of objects
could be perceived. Furthermore, the combination of vision, touch and
balance with kinesthetic signals may enable us to perceive ergonomic
relations between humans and space or the existing potential for
movement.



Figure 1. The sensation phase of
space (0zak, 2008; 5.76)

Figure 2. Flow diagram for
Atkinson and Shiffrin’s (1968)
model of memory (Goldstein,
2013,s5.217)
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Perception and Memory

The stimuli offered by an environment depend on the quality and
quantity of each of the physical components, as well as the ongoing
experience and its participants; each of them is a part of a whole. Still,
experience is the foundation of the relationship between humans and
the environment. While human memory codes and stores the
information acquired through an experience, a basic understanding of
that environment is formed in the mind and the experience becomes the
basis that defines memory as well (Tar¢in Turgay, 2018). In perception,
the physical reality of the space and the individual's sense organs form a
spiral structure, all parts of that reality are perceived simultaneously
through the senses (Ozak, 2008), and subsequently are evaluated
subjectively through memory (Figure 1).
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Human memory, in which the perception is actualized, is considered
to have three components: sensory memory, short-term memory, and
long-term memory (Figure 2). Sensory memory (SM) is the starting
point of human-environment interaction. Perception begins when SM
starts collecting sensory data (Kahvecioglu, 1998) (Figure 3). In this
process, a large number of sensory data that exceed the "absolute
threshold", the lower limit of the creatures' sensitivity to a stimulus, are
stored simultaneously; but this storage is limited to seconds and most of
the data is lost rapidly. Therefore, the role of SM in perception is limited
to procedures such as "collecting information to be processed", "keeping
the information for a while as the previous process continues" and
"filling the gaps between intermittent stimuli" (Goldstein, 2013, p.224).

Rehearsal: A control process
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Short-term memory (STM), on the other hand, is a system that
encodes, processes and stores information for a short time. In the
Working Memory Model, Baddeley indicates that STM has four basic
components (Figure 4). Among these, (1) the Phonological Loop System
stores and operates verbal and auditory information, (2) the
Visuospatial Sketch Pad System stores and operates visual and spatial
information, (3) the Episodic Buffer, combines and stores the
information from the first two components by associating them with the
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information existing in long-term memory, and (4) the Central Executive
acts as a center performing complex cognitive processes (such as
attention, regulating and combining information) (Goldstein, 2013;
Baddeley, 2000).
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Long-term Memory

The Long-Term Memory (LTM) is a system that processes and stores
the information received from STM for a long time (Figure 5). The
Implicit Memory (non-declarative memory) component of the LTM
processes and stores information about the activities that the body
continues automatically without conscious recall, time perception, or
individual awareness. Explicit Memory (declarative memory), on the
other hand, is a fast-working system that establishes connections
between different stimuli, that stores and consciously brings together
the information of close and distant memories, and that enables one to
learn something at once (Nelson & Fivush, 2004). Within Episodic
Memory, Explicit Memory comprises personal experiences that involve
time and space information, while Semantic Memory comprises
information based on facts and works as the storage of general
information of the world (Goldstein, 2013). In this context,
"remembering" is the conscious and successful recall from Episodic
Memory, and "forgetting" is an error in the recall process. In both cases,
many factors can be effected and in some unsuccessful processes,
recalled information might be transformed, blocked, or replaced with
misleading information (Smith & Kosslyn, 2014).

Figure 3. Interaction Process
of Sensory Memory and
Environment

Figure 4. Baddeley’s Working
Memory Model (Goldstein, 2013,
$.247)



Figure 5. The Schema of Long-
Term Memory (Smith & Kosslyn,
2014; p.194)
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When the operation of the memory is viewed from the perspective of
the senses, it is possible to say that the information is collected by the
SM, transferred to the STM, and finally encoded in Episodic or Semantic
Memory within the LTM, depending on whether it is personal or not.
Within the framework of current memory theories (and many other
related theories), this process is considered to be limited to the
perception of visual and auditory stimuli, due to the critical position of
STM and its accepted model that excludes the non-primary senses.
However, depending on the quality of the experience, it is known that
information belonging to other senses, such as scent, can be clearly
recalled and has strong effects on remembering a whole experience
(Koyuncuoglu, 2017; Chu and Downes; 2000). Therefore, to reveal the
effects of both separate and relative activities of the non-primary senses
on perception, it is important to look at the sensory-memory
relationships outside the perspective of conventional memory models.

Space as The Object of Perception

During the experience of space, all the senses actively provide data to
the memory system from the beginning to the end (Ozak, 2008). The
conceptualization of the environmental character is a complex multi-
sensory fusion of innumerable factors which are integrally grasped at
once as an overall atmosphere, feeling or mood (Pallasmaa, 2014a). For
instance, a museum visit exceeds the perception of mere visual stimuli
and turns into an experience that comprises “the visitor's body
movements, sensory experiences, associations, recollections and
imaginations”, and as a result of the embodied nature of this experience
the exhibited works become a part of the visitors who experience them
(Pallasmaa, 2014b, 241).

In the 1970’s, psychologists discussed whether this multi-sensory
perception of space is a "single psychological representation containing
visual, proprioceptive, kinesthetic, tactile, and auditory information" or
a perceptual integrity that emerged because of the coordinated work of
different psychological representations of more than one modality,
which resembles a single psychological representation (Marks, 1978). In
the 2000’s, it was accepted that the sensory data collected from a space
came together at a point of perception by being coded into a common
frame of reference, “a set of axes that describes the location of an object”
(Van der Stoep et al, 2017; Cohen and Andersen, 2004, p.463).
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According to this view, spatial information obtained from a sense is
transformed into the dominant frame of reference in a particular region
of the brain which is related to the eventual motor act. These reference
frame transformations enable individuals to compare spatial
information from different senses.

Since the 1970’s, the questions of how the senses work together, how
they affect each other and which one is dominant in perception have
been important for psychologists (Aronson & Rosenbloom, 1971;
Auerbach & Sperling, 1974; Pick et. al., 1969; Morell, 1972; O'Connor &
Hermelin, 1972; Van der Stoep et al,, 2017; Spence & Van der Stoep,
2020; Bedford, 2007). Nevertheless, the limitations of their research in
scale, content, and participants make it difficult to evaluate their
findings in the context of phenomenological integrity and upper scale of
the space. Similarly, some anthropological researchers focus on the
sensory perception of space (Davis, 2017; Howes, 1991; Classen, 1993,
Henshaw, 2013; Hamlacibasi, 2019) and emphasize the multi-sensory
nature of experience (Pink, 2009; Ingold, 2011). However, they mostly
only deal with the sense of smell.

Also, in architectural theories, there are many studies using concepts
such as sense, perception, and spatial perception of space. The
architectural theories popular in the 1980s, investigated the meanings
attributed by the research participants to the visual features and
structural components of the buildings (Hershberger, 1980;
Hershberger & Cass, 1974; Venturi & Brown, 2004); and analyzed the
relations between mind and space through semiotic models (Eco, 1980;
Jencks, 1980; Rapoport, 1990). These theories were elaborated partly
using some particular research in the 2000’s in Turkey, which argued
again the effects of the visual properties (color, shape, texture, size,
surface, edge, opacity) of the structural components and the effects of
the visual-spatial characteristics (configuration and number of spatial
units) on perception (Aytem, 2005; Ertiirk, 1984, Asar, 2013; Cermikli
Buluklu, 2015; Kog, 2012; Tarcin Turgay et al, 2015). Also in the same
period, the multiple effects of the senses on the perception of space
were investigated through studies examining the integrated effect of
touch and vision on material perception (Segkin, 2010), the
effectiveness of different sensory stimuli (hearing, smelling, tasting, and
touching) through experiencing (Erkan Yazic1 & Cakici Alp, 2017); how
the sense of touch can be brought forward against the sense of vision
(Oktem Erkartal & Okem, 2015) and how the spaces’ perception and
comfort could be enhanced (Tiirk & Midilli Sari, 2020). These studies
mostly neglected multi-sensory functioning due to external reasons
such as the inadequacy of measurement-evaluation methods (Oktem
Erkartal & Okem, 2015), the limitations on the spatial scale of research
and the dominance of certain theories. Still, the increase in the number
of studies on the senses indicates that the weight of the sense of vision
or smell in related research will gradually decrease and a multi-sensory
perspective will become prevalent.
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The Child-Space Relationship Through Perception

Children's perception of space is mostly evaluated within the
framework of the developmental theories of Piaget, Inhalder and
Szeminska (1960; 1964). The notion of phantasy act includes attention,
remembering, symbolizing, planning, reasoning, problem-solving and
creating (Berk, 2013); while in the context of spatial perception and
spatial computing, it includes causation, judgment, and recall (Hart &
Moore, 1973).

According to Piaget (2004) there are four cognitive stages during the
development process of a child. Around the ages of 0-2, the child is in
the sensory-motor stage and conceptualizes his environment in ways
that are consistent with his senses and movements and thinks through
his actions. Between the ages of 2-7, the relationship of a child with
place depends on instantaneous conditions; a certain situation is
perceived at a certain time, and the child has not developed a sense of
integrity yet. In the concrete operational stage between the ages of 7-12
children can process information systematically and logically when
confronted with concrete information, but abstract information can be
processed by systematically addressing it only between the ages of 12-
18 (Tuncok Sariberberoglu, 2018).

In this developmental process, perception of the world is always a
multi-sensory event that includes the use of every sense and the whole
body. Seeing something brings the desire to touch, taste, smell, shake,
throw or hit that thing. This combined working causes both a difficulty
in processing the simultaneous sensory stimuli (Day & Midbjer, 2007),
and gives priority to senses in cognitive processes and makes them one
of the main determinants of childhood. The information received from
the environment is transformed into behavior by the senses and instant
emotions rather than logic (Day & Midbjer, 2007). Children move on
from perception to conception and from feeling to meaning by
experiencing rich stimuli with their senses. This multidimensional
perception also makes the conceptualization of things multidimensional
and clears the way for creative thinking.

In this context, the perception of space operates by distinguishing
different forms of sense rather than associating different sensory stimuli
(Gibson, 1969). This dependency on the senses starts to decrease as the
child strengthens his/her sense of self by separating himself/herself
from the place between the ages of 3-5, and between the ages of 4-7
he/she begins to perceive places as tools that can be transformed and
used for a purpose. Afterwards, development of abstract thinking skills
helps the child to perceive that the environmental changes depending
on his/her perspective (Tuncok Sariberberoglu, 2018), and he/she
starts to build a sense of space which is not only perceived by the senses
and the body but also conceptualized with rules and related information
(Day &Midjer, 2007). Still, the holistic and systematic idea of space is
formed towards puberty, after the age of 12 and the skills of imagining,
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designing, and producing spaces develop over time (Day & Midbjer,
2007).

Research on child-space interaction through the senses mostly
focuses on child specific environments such as open playgrounds,
educational facilities, pediatric clinics, classrooms and investigates the
importance of specific environments (Moore and Young, 1978), the
effects of physical qualities of spaces and visual stimuli (color and
lighting) on perception (Day and Midjber, 2007; Al-Alwan and Al-Kahidi,
2009; Temel, 2015; Aral et al, 2011) and the effects of color on likes,
preference and psychology (Basoglu, 2002; Dilmag, 2018). In this
framework, there is also a group of studies instrumentalizing cognitive
maps to investigate children's perception of space. Cognitive maps are
defined as a psychological procedure that deciphers the processes of
coding, storing, and recalling of the experienced spaces in the mind
(Downs ve Stea, 1973), and transforms it to data that can be evaluated.
In some significant research the effects of architectural parameters
(Cakir, 1997), movement/ behavior (Hume et al, 2005) or culture
(Gillespie, 2010) on perception and the effects of different socio-
economic characteristics (Yilmaz, 2005), spatial experience (Targin
Turgay et al, 2015) or spatial configuration (Koéksiizer, 2013) on
memory; or children’s satisfaction and sense of belonging about places
(Baksi, 2018) were investigated through cognitive maps.

In the scope of the above-mentioned studies, the sense of vision was
still regarded as a dominant factor in the perception of space. However,
the theories of child and environment interaction indicate that the
whole body takes part in the child’s relationship with space and none of
the senses can be ignored in this context. Besides, the ongoing cognitive
development of children and the long-term dependence of their
thoughts on sensual information cause them to be constantly under the
influence of the environment they live in, both physically and psycho-
socially (Giir & Zorlu, 2002); and it is also possible that their perceptual
patterns are still emerging simultaneously (Wallace, 2004). These
characteristics of childhood puts them in a partly passive position
toward the environmental effects and differentiates their spatial
perception, experience, and spatial memory from adults (Tungok
Sariberberoglu, 2018). Still, children remain a neglected group of
participants in current space perception research, and their different
situation in human-space interaction need further discussion.

In the light of these findings, for this paper, a field study was
conducted to investigate the multiple effects of the senses on the spatial
experience, perception and memory processes of children.

CASE STUDY ENVIRONMENT

The field study searched for the effects of sensory stimuli in a space
on children's spatial behavior and memory. A total of 33 students (10
years old), 14 boys and 19 girls, studying in the 4th grade of Cayirova-
Guzeltepe Primary School participated in the study. Before the data



Figure 6. Theme Park spaces
(Url-2)

The Role of the Senses in Children’s Perception of Space

collection phase, signed consent forms were obtained from the parents
and the entire study was carried out with the knowledge of the school
administration and under the supervision of the class teacher.

The setting of the field study was a theme park (Kidzania Istanbul)
that offers the experience of different adult professions in a child scale
environment. This fictional setting presents an interesting, remarkable
environment that is quite different from daily life, both with its physical
characteristics and the activities taking place in it (Figure 6). The theme
park can be visited alone or accompanied by a parent. The total visiting
time is limited to four hours and is controlled with an electronic
wristband. Each participant waits in line for the profession they want to
experience, if there is high demand. For this reason, the number of
spaces experienced by each participant varied depending on their
preferences and the demand during that day.

Each spatial unit is furnished with specific appliances, equipment,
costumes, and decors. Also, there is at least one adult who gives
directions on how to experience a specific profession. The entire theme
park is equipped with distinctive and intense stimuli regarding all the
senses and each spatial unit predominantly presents specific stimuli to
its participants through its physical qualities and activities. For example,
in the Perfume House where children create and bottle their own scent
mixtures, smell stimuli are dominant. On the other hand, vision, balance,
and kinesthetic senses are dominant in Window Wiping and
Construction Site activities in which the children walk on a scaffold with
safety ropes. In the Chips Factory, Chocolate Factory and Pizza Shop,
which offer activities for food production, children are exposed to smell
and taste stimuli more than the others. And, in the Disco and Secret
Agent Centers, besides visual and kinesthetic senses, the sense of
hearing is stimulated more than the others (Figure 7).




Z. Tar¢in Turgay & M.Tungok Sariberberoglu

83

::
r
i
"
i
¥
i
i
"

In the Theme Park, the performed activity and its space are
integrated with each other. While children perform a specific task with
various kinds of bodily participation, the physical qualities of the space
are perceived simultaneously. Therefore, the spatial perception process
takes place through a holistic experience with more than one sense
stimulated at the same time.

RESEARCH METHODOLOGY

The case study includes three different data sets that are defined by
sensory stimulus types; one of which belongs to the space (spatial data),
and the other two belong to the participants (behavior and memory
data).

Spatial Data

The spatial data focuses on the stimuli offered by the spaces. Through
a preliminary review of the park, it was observed that (1) the visual and
auditory stimuli are primarily presented by the architectural
components in each spatial unit, and that (2) smell, touch (fine motor
activities) and kinesthetic (fine and gross motor activities) stimuli have
an effect on the perception of space depending on the contents of the
activities. Only in five spatial units (Window Film Application,
Construction Site, Disco, Earthquake Simulation Center and Stadium), in
which there is a minimum height requirement of 120cm and the sense
of balance is dominant (along with kinesthetic sense). Above all, the
number and type of sensory stimuli differs for each spatial unit, and six
different stimuli (hearing, taste, smell, touch and kinesthetic) came to
the forefront throughout the entire theme park.

In the spatial data analysis, the primary stimuli that the participants
are exposed to, or obligated to experience in each spatial unit (inside the
unit and during their activity) were identified. For instance, children are
intensely exposed to touch, vision and auditory stimuli at the Aviation
Academy in which they sit down and participate in a flight simulation. In
contrast, they are exposed to hearing, vision and kinesthetic stimuli in
the Secret Agent Center when performing climbing, jumping and
running activities under bright lights and sound effects, whereas they
are exposed to tactile, smell and taste stimuli in preparing and cooking
activities (such as Chocolate Factory, Chips Factory and Pizza Shop).

In this context, the nominal values (available/non-available) of each
of the six sensory stimuli are defined by determining if they are
presented as the primary stimulus in a spatial unit or not. By defining

Figure 7. Theme Park activities
(Url-2)



Figure 8. Data Analysis
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the type, number, and distribution of the primary stimuli in each space,
each spatial unit’s sensory character is revealed. This characteristic data
constituted the basis of the field study and was used as a tool for
redefining the participant data through the senses.

The sum of the nominal values of one stimulus is the maximum
number of times that stimulus can be experienced by a participant in the
theme park, i.e., “the number of potential experiences”. The sum of the
number of potential experiences of all stimuli is the maximum number
of sensory stimuli that can be experienced by a participant in the theme
park, i.e, “the number of potential experiences in the theme park”
(Figure 8).

Behavioral Data

The behavioral data was obtained from the forms on which
participants wrote down the places they visited during the tour. The
number of visits to each spatial unit was calculated by how many
participants wrote it on the forms and was regarded as “the number of
experiences” value of each spatial unit (Figure 8).

number of stimulus experiences

= 2 nominal value of the stimulus x number of experiences of the spatial unit
n=43

total number of stimuli experiences = Z number of stimulus experiences
n=6

number of stimulus recalls

= Z nominal value of the stimulus x number of recalls of the spatial unit
n=43

total number of stimuli recalls = Z number of stimulus recalls

n=6

Memory Data

The memory data was obtained from the drawings (cognitive maps)
which participants drew in a classroom environment two days after the
tour (Figure 9). Participants were asked to “draw what they remember
about the tour” in approximately 35 minutes. At the end of the period,
students were allowed to write down the names of places which could
not be drawn in the session on the back of the drawing. Using these
drawings, the number of representations of each space in cognitive
maps was calculated and regarded as “the number of recalls” value for
each spatial unit.

The number of experiences and the number of recalls of each spatial
unit were considered as factors. By multiplying the nominal values of
sensory stimuli in a unit with the number of experiences of that unit, the
“number of stimulus experiences” for a spatial unit was obtained.
Similarly, by multiplying the nominal values of sensory stimuli in a unit
with the number of recalls of that unit, the “number of stimulus recalls”
for a spatial unit was obtained. For each stimulus, the “total number of
stimulus experiences” is calculated by adding up a stimulus’s number of
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experiences, and the “total number of stimulus recalls” is calculated by
adding up a stimulus’s number of recalls.

For example, if six children visited a spatial unit that presented only a
visual stimulus as the primary stimulus, it was accepted that the visual
stimulus was experienced six times in the context of that unit, and the
number of stimulus experiences was six. Accordingly, the sum of the
number of visits (number of experience values) of the spatial units
whose primary stimulus is vision gave the total number of visual
experiences.

At the end of the study, the distributions and changes in these
numerical values were compared, and participants’ (1) number of
experiences and number of recalls of spaces, (2) exposure to different
sensory stimuli during their experience of spaces and (3) their recall of
the sensory stimuli after their experience were evaluated.

DATA & FINDINGS

During the field study, 43 spatial units were available to be visited in
the theme park. According to the data, only 34 of these spatial units
were visited, and nine spatial units were not by any of the participants.
While the most visited spatial units were Perfume House and Cargo
Distribution Center; nine spatial units (ER, Hamburger Shop, Culinary
School, Dentist, Ice Cream Factory, Photo Lab, Police Station and Biscuit
Factory) were visited only by one participant (Figure 10).

The cognitive data shows that some units (Fashion House, Grand
Bazaar and Emergency Service) were remembered and drawn rather
than visited, and some units were not remembered although they were
visited. These differences could be seen as demonstrating that some
spaces could not be visited by children even though they wanted to and
that some spaces did not satisfy the children through the experience and
so were not retained in memory (Figure 10). Overall, the relationship
between visiting and remembering spaces is tested through the Pearson
Correlation and the result shows a positive and significant relationship
(r=0.9) between experiencing a space and recalling it afterwards, in
other words, the spatial experience and spatial memory.

Figure 9. Cognitive Map
Drawings



Figure 10. The participant data.
The number of recalls and the
number of experiences of the
spatial units.
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According to the spatial data that shows the number of potential
experiences of sensory stimuli in the park, vision (24) and touch (23)
are the most presented stimuli, while smell (9), taste (8) and hearing (7)
are the least presented ones, and kinesthetic stimuli have a value (18) in
the middle of these two groups (Table 1). This distribution shows that
the sensory character of the theme park consists primarily of vision,
touch and Kkinesthetic stimuli. In other words, in the process of
experiencing the theme park, the participants tended to use their vision,
touch and kinesthetic senses more significantly, rather than smell, taste
and hearing. This finding is different from the preliminary review of the
park which suggested that visual and auditory stimuli are the primary
stimuli presented by the architectural components, and the others are
secondary ones that depend on the contents of the activities. This
difference indicates that kinesthetic activities become significant parts
of perception if the participants go beyond being an observer and
participate in the activities that take place in the park. Still, the other
three stimuli (smell, taste, and hearing) which are encountered within
the scope of the experience (general ambient, noise, etc.) or at the end of
the experience (food served at the end of the activity, etc.) remain at the
background of the process.

Among the 34 places visited within the scope of the study, the total
number of spatial units children experienced was 165, the total number
of places they recalled was 136, and the difference was 29. Accordingly,
children did not remember the 29 places they had experienced and
approximately one of every five places (18%) was forgotten. Similarly,
the total number of stimuli experienced by the children was 359, the
total number of stimuli they recalled was 278, and the difference was
81. The fact that 81 stimuli were not remembered even though they
were experienced shows that one of every five stimuli (%22) was
forgotten (Table 1).
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Table 1. The spatial and participant data regarding sensory stimuli

STIMULUS TYPE
=
=
% =
=] =
= 8 2 &8 § g 32
s 2 E %2 3 z &
= 5 &5 = &= = e
the number of potential number 7 24 9 8 23 18 89
experiences order 6 1 4 5 2 3
number of stimulus number 32 98 45 30 96 58 359
experiences order 5 1 4 6 2 3
number 27 81 36 3 75 56 278
number of stimulus recalls
order 5 1 4 6 2 3

Regardless of the numerical values, the ranking values of stimuli
were the same as the number of stimulus experiences, the number of
stimulus recalls and the potential number of experiences (Table 1). In
other words, vision and tactile stimuli were the most imposed, most
experienced and most recalled stimuli of the study, whereas taste
stimuli were the least imposed, least experienced and least recalled.
However, the changes between the numerical values show that the
differences between smell, hearing and taste were variable. The number
of potential experiences and the number of stimulus experiences of taste
and hearing differ by only 1-2 values (7 and 8; 30 and 32). On the other
hand, the difference between the number of experiences and the
number of recalls for taste (30 and 3) is much bigger than the difference
for hearing (32 and 27). This indicates that whereas taste stimuli were
largely forgotten after the experience, this was not the case for hearing
stimuli.

In order to better interpret these contrasts and reveal to what extent
stimuli were forgotten, the differences between the number of
experiences and the number of recalls were evaluated (Table 2, Figure
11). The findings show that;

e The values of the number of experiences and the number of recalls
of kinesthetic stimuli were almost the same, all children who
experienced Kinesthetic stimuli remembered these activities and
drew them on their cognitive map.

e The difference value of the auditory stimulus is only 5, and the
difference value of the visual stimulus is 17. These difference values
show that 15% of the experienced auditory stimuli and 17% of the
visual stimuli were forgotten.

e The difference value of the smell stimulus is only 11, and the
difference value of the tactile stimulus is 21. These difference values
show that 24% of the olfactory stimuli and 21% of the tactile stimuli
were forgotten.

e The difference between the number of experiences and the number
of recalls of kinesthetic stimuli is 27. This difference is the biggest



Figure 11. The change between
the number of stimulus
experiences and the number of
stimulus recalls
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one in the study and shows that 90% of the taste experiences were
forgotten.

e Finally, whether the sensory character of a space affects
participants’ visiting choices or their recall of spatial units could not
be tested because of the incompatible data for correlation (the
number of primary stimuli in the spatial units varies between 1 and
3, while the number of experiences and number of recalls varies
between 0 and 15).

Table 2. The difference between the number of stimulus experiences and the number of stimulus
recalls

STIMULUS TYPE
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difference value:
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stimulus recalls
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EVALUATION

This study investigated spatial perception and memory in the context
of the child-space relationship via environmental stimuli by examining
the experience and recall processes of children who experienced a
specific environment, a theme park.

Until very recently, vision and hearing were accepted as the two
primary senses in both cognitive and environmental perception theories
(Goldstein, 2013; Baddeley, 2000). Along with that, most of the theories
reviewing space perception, especially the ones that discuss
architectural spaces, agreed that visual stimuli take first place in
perception (Jencks, 1980; Venturi & Brown, 2004; Asar, 2013). Today,
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even though much recent research in several fields reveals that
perception is always a multisensory process, its multi-component
mechanism is still an area that is unclear (Wallace, 2004). It is possible
that this ambiguity leads many researchers to continue to work in the
known, safe field of vision and touch (Oktem Erkartal & Okem, 2015;
Seckin, 2010) or the visual-spatial characteristics of space (Aytem,
2005; Kog, 2012). This study, on the other hand, aims to go beyond
these limits by proposing a new method that examines the multi-
sensory perception of an architectural space by accepting the human
experience as an integral part of the environment.

The findings of the study show that the most common stimuli in the
field are the sense of vision, touch, kinesthetic, smell, hearing and taste
in that order. This ranking is also coherent with visiting and recalling
the spaces on a cognitive map. Therefore, it can be stated that the
potential stimuli offered by the place were effectively and consistently
transferred to the participants throughout the experience. Furthermore,
those perceived sensual data were also effectively and consistently
transferred to memory, and no stimulus comes to the fore as being
unlikely to be recalled. First of all, this finding confirms that perception
is always a multisensory process. Secondly, contrary to the general
consensus, this finding shows that visual stimuli are not always
prioritized in the perception of architectural space and visual and
auditory stimuli cannot be considered as the main sources of perception
in the functioning of memory. Most importantly, this demonstrates that
the type and number of perceived stimuli are related to how much they
are present in the space to be experienced; and the type and number of
recalled stimuli are related to how much they are experienced. This is
compatible with the fact that all parts of an environment, the space, the
participants and the ongoing experience are perceived and
conceptualized simultaneously (Ozak, 2008). The efficiency of the
senses in this context may vary depending on the qualities of the space
and the participant that undergoes the experience. Still, the experience
remains the main ground of perception and therefore of remembering a
space.

Another finding of the study was that the changes between the
numbers of experienced and recalled stimuli showed that the
experiences that included Kinesthetic stimuli were the most
remembered with respect to hearing, seeing, touching, smelling, and
taste stimuli (in that order). In the theme park, kinesthetic stimuli were
experienced through gross motor activities that children participated in
with their whole bodies. In contrast, tactile stimuli were experienced
only within the framework of fine motor activities using the hands and
taste stimuli were experienced only for a moment at the end of the
activity. This difference shows that the perceived stimulus was
remembered if it was experienced via the whole body for a long period,
and was not remembered when the experience was shortened and the
bodily interaction area became more specific. These findings indicate
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that the active participation of the body in an experience, together with
the related senses, positively affects the perception and recall of the
space enclosing that experience. Here, the body appears to be at the
center of this perception process. There is a constant relationship
between the body’s actions and the information sources of the
environment, as Merlau-Ponty (1964) stated, and the physiological
qualities of the body and its movement in space defines both the
perception and memory of that space.

Finally, the most significant change was seen between the experience
and recall values of the sense of taste. Almost all the taste experiences
were forgotten. Even though taste is defined as a “close sense” along
with touch, muscle and balance, it is kept in the background in the
perception processes in this context. This indicates that hearing and
other stimuli are stored in memory more efficiently than taste in the
framework of perception of space. It is known that taste sense can be
included in spatial memory if it is associated with the experienced
space, and support the memory of space at the level of consciousness
(Gezer, 2012); but this requires some specific conditions that bring the
sense of taste to the forefront during the experience, which was not
shown in our case.

CONCLUSION

We live in a multisensory world in which we are constantly
bombarded with information conveyed via the different sensory
modalities, and our brains are continuously synthesizing this
commixture of sensory information into an adaptive and coherent
wholeness to reveal the nature of our experiences (Wallace, 2004; Stein
and Stanford, 2008). This process sometimes resembles reasoning or
problem solving (Goldstein, 2013), and the individual's experience of
space is like a ball of knowledge that is constantly fragmented,
reassembled, and transformed in the mind. This is much more
complicated for children, as they are much more dependent on their
bodies and senses during their development to learn and understand
the world that they are growing up in.

Experience is both the ground and the act of interaction with the
world, and it defines how a space is perceived with all the senses, how it
becomes a part of us and what that space will mean for us afterwards.
Therefore, the space should not be regarded as an object, but a process
((Okem & Oktem Erkartal, 2015), that involves both its physical
components, its participants and the experience that is ongoing there. In
this study, the concept of space is reconsidered from this perspective,
and it has been expanded to include the activities carried out by the
participants during their experience of a space. In addition, the cognitive
data of the research was derived from the sensory characteristics of this
particular concept of space.

Our results regarding the child-space relationship show that different
sensory stimuli have various roles in and effects on perception and
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recall of spaces. First, together with vision, all the senses are included in
the perception of space, depending on the type and quantity of stimuli
presented in the space. Second, the recall of perceived stimuli may
change depending on the rate and time of the participation of the body
in the experience. And third, some stimuli, taste in our case, may remain
in the background in the process of transferring the perceived
information to spatial memory. On the other hand, the gender and age
differences were ignored and could not be discussed by necessity.

The findings of the study indicate that the perception of space has a
multi-sensory structure, which is strongly defined by the characteristics
of space and how much its participants, children in our case, bodily
participate in the activities that take place in that space. Moreover, the
study itself reveals that paying regard to the role of experience enables
us to evaluate human-space interaction with a broader perspective and
that multisensory research models offer the potential to analyze the
perception of space more effectively.

At the present time, many challenging questions regarding the
function of the senses in perception of space still remain unanswered.
New innovative and holistic research methods that additionally
question the human factors and subjective aspects of perception would
definitely exceed the limitations of existing theories, and further cross-
disciplinary research between behavioral and neuro-cognitive fields
would provide a much broader perspective. And eventually, the
obtained answers shall lead to alternative design methods that will
guide the production of all types of architectural spaces, along with the
specific children’s spaces like in our case.
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Abstract

Visual accessibility refers to the legibility and intelligibility of space cues that
most contribute to the searching and use of information from the environment
for wayfinding in hospitals. Because of building complexity and expansions over
time, there is a lack of visual clarity to navigate and access the most desired
destinations in the hospital. However, the inaccessibility of space by many
unfamiliar users of any age, gender, or disability resulted in disorientation,
uncertainty, stress, frustration, getting lost, and missed medical appointments.
The purpose of this study is to investigate the impact and barriers of visual
accessibility on wayfinding in hospital buildings. Mixed-method approach
combined quantitative and qualitative measures for the study area with focus on
General Outpatients Departments (GOPD). A simple random sampling technique
was used to select 98 participants. 24 respondents were selected for interview,
while GOPD hospital buildings were observed for data elicitation. The main
findings show that some of the circulation spaces were crowded with patients,
and that most destinations within the GOPD were not visible from the main
entrance. In addition, indistinctive nodes act as barriers, rendering some
buildings inaccessible during navigation. It also revealed that signage, unit
building entrances, and lighting were legible and properly positioned, enhancing
space accessibility during wayfinding. The main limitations of this study are the
absence of physically challenged people and the elderly in the research process,
as well as cultural and linguistic differences. The implications are that designers
should make simplified building layout more legible to the wide group of users
such that core sections are visible and interlinked with high traffic flow pathways
in the hospital for inclusive wayfinding. This study suggested solutions to the
problems of visual accessibility in the hospital could improve all users' inclusive
wayfinding, increase satisfaction, confidence, reduce confusion during direction-
finding in the hospital.
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INTRODUCTION

The difficulty of easily locating desired destinations in a hospital is
exacerbated by the building's complexity and evolving spaces (Ahmed et
al,, 2020). Hospitals typically grow and expand in response to increased
demand for services, necessitating the addition of new buildings and
extensive route changes. Due to the renamed and disordered systems of
linked corridors and entrances that results from the expansion of the
hospital, consequently confuses new users which affects successful
wayfinding (Brunyé et al, 2018). Furthermore, hospitals must
accommodate a wide range of user requests and emotional states, as
well as address a wide range of physical and cognitive abilities
(Mollerup, 2009). Complex building layouts typically provide very
limited visual access from the main entrance to some target locations,
which impedes the user's orientation within the buildings (Hughes et al,,
2015; Kamal et al, 2010). Impediments to orientation hamper
wayfinding, resulting in uncertainty, anxiety, stress, and frustration
(Martins & de Melo, 2014). As a result, the level of optical admittance to
building layout is a significant variable in the hospital environment for
effective legibility of buildings and circulations for efficient wayfinding
(Baskaya et al., 2004).

Successful wayfinding requires knowing the origin, the best route to
take to reach the intended destination, recognizing the destination, and
being able to retrace the route out of the premises (Vaez et al,, 2016).
Getting to the destination easily is currently a problem for new users at
the University of Abuja Teaching Hospital (UATH), Gwagwalada-Abuja
due to the expansion of buildings, which creates complication in
cognitive and visual understanding of finding a target (Ahmed et al,,
2018). Consequently, imprecise visual access from start to destination
and lack of pathway intelligibility may obstruct movement and decision
making for effective wayfinding (Kamal et al, 2010). Despite the
convenience of various guides such as signage, maps, and directories in
the hospital, uninformed patients and those with language barriers have
difficulty accessing the facilities (Verghote et al., 2019). As a result, all
users, including those that experience disability such as the elderly with
difficulty in movement, uninformed and language barrier users who
cannot read signs, all require access to navigate hospital environment.
Hospital designs are expected to meet the growing needs of diverse
users by being inclusive and accessible in addressing the needs of a wide
range of physical, language, cognitive, and sensory, aptitudes, and
desires of the users (Morag et al, 2016). Aside from language, other
aspects of inclusive wayfinding design considerations include social and
cultural background, which ensure effective wayfinding to many groups
of potential users (Passini, 1992). These inclusive wayfinding
characteristics give meaning to wayfinding systems and the cues
provided in the hospital. Visual access, though intricate to accomplish in
a multifaceted layout, has been shown by researchers to be a significant
factor that eases one's spatial orientation and influences new users'
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wayfinding behavior more than available signage (Baskaya et al., 2004;
Belir & Onder, 2013; Carpman et al., 1985; Sadek, 2015). Previous
research looked into the effects of visual access and the capacity of

available information on the legibility of an environment. Kuipers
(1978) investigated the use of optical sanity in navigation, whereas
Turner and Penn (2002) investigated the relationship between visual
field and human behavior in the wayfinding procedure.

These previous studies hypothesized that an increased scale of
intersection between the optical arena of a starting point and the
intended landmark might aid users in developing the necessary spatial
knowledge for wayfinding tasks. This implies that clear visual access
and prominent landmarks are important factors in effective wayfinding
(Ahmed et al, 2020). According to Shokouhi (2003), a high degree of
global integration, such as the configuration of landmarks and pathways,
influences the legibility of the built environment. However, there have
been few studies on the factors that act as roadblocks to wayfinding,
particularly the lack of understanding of accessibility in the hospital
setting.

This research evaluated the barriers to accessibility and their impact
on the inclusive wayfinding design of hospital buildings. It focused on
able-bodied individuals who were not impaired, but were hampered by
the experience of difficulty due to the level of information available in
the hospital setting. It is argued in this context that wayfinding cues 99
should be inclusive and accessible to all users. The study's significance is
to advance understanding of accessibility and inclusive wayfinding
design in order to improve all users' access, increase satisfaction, and
reduce confusion during hospital direction-finding as espoused by
Morag et al. (2016). Consequently, the paucity of research on
accessibility problems in hospital wayfinding necessitates the study.

PERCEPTION AND COGNITION OF WAYFINDING

Wayfinding is an exceptionally perplexing intellectual task that
contains various instruments (spatial recollections and signs) and
systems (route looking and course following) utilised successively or all
the while(Andresen et al., 2016) . Direction-finding in hospital involves
perception and cognition of cues afforded by the environment. When
addressing a wayfinding task, individuals obtain environmental cues
through observation (perception) and utilise spatial recollections
(cognitive map) accumulated from past visits, summed up data, signs,
maps, and navigational frameworks. Perception is the visual
comprehension of a situation with limited information, while cognition
is the intellectual understanding of a situation with additional data
processing and varying levels of psychological activity (Cubukcu, 2003;
Verghote et al,, 2019).

The discovery of one's path in a location is a task that requires
decision making by first sketching out a plan of action for where to go
(Sadek, 2015). This is followed by decision execution, which
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encompasses navigating to the correct position and information
processing, which involves comprehending the acuity of the setting
(Curl, 2018). All of these processes are accomplished through the
psychological perception and cognition of the user, which results in
wayfinding behavior (Kang et al., 2017). Thus, a comprehensive
wayfinding system aids the wayfinder's decision-making process and
provides equipment designed for spatial orientation and cognitive
mapping.

Perception and cognition are both required to develop spatial
knowledge of a built environment in order to maintain orientation
and make the best route choice to efficiently access and reach a
destination (Andresen et al., 2016; Kamal et al., 2010). The concept of
accessibility refers to the ease of access to destinations by all people
in a timely manner and is related to the relationship between people,
mobility, and the built environment (Curl, 2018). Inaccessibility
occurs when a person wishes to use a hospital's services but is unable
to do so due to difficulty or an obstacle encountered in reaching the
desired destinations (Creem-Regehr et al, 2021). Furthermore, the
effective accessibility of the hospital environment increases
opportunities for improved mobility as well as social and economic
autonomy (Kang et al., 2017). Inaccessible space, on the other hand,
may cause patients to experience a disability situation if the hospital
environment does not provide the conditions required for
appropriate accessibility (Brunyé et al., 2018; Montello, 2014). This
inaccessibility in hospital wayfinding has the unintended
consequences of uncertainty, stress, and becoming disoriented.
Therefore, the design of wayfinding systems and spaces is expected to
be organized in such a way that it effectively communicates to all
groups of users by raising awareness of inclusive design and universal
access.

As a result, most users should be guided from their starting point to
their final destination by recognising and spotting places with
distinguishing landmarks, zoning of spaces, connecting and arranging
spaces using architectural and graphic means(Morag et al., 2016) . As
such, the setting of the hospital is expected to emphasize on
distinctiveness and structure towards aiding the reading of space and
formation of image in the perceiver's memory to facilitate interpretation
of 'place legibility.

Inclusive Wayfinding Design Strategies

The strategy for an inclusive wayfinding system includes recognising
and marking spaces, categorising spaces, and connecting and
systematizing spaces using architectural and graphic techniques (Cur],
2018). It should account for and effectively communicate with large
groups of people with varying sensory abilities, cerebral capacities,
literacy levels, languages, and physical statures (Verghote et al., 2019).
The criteria for inclusive wayfinding design as stated by Vaez et al.
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(2016) include equitable and flexible use of facilities by all. The design
should be made simple with instinctive exploits regardless of the user's

experience, familiarity, and language proficiency. It should ensure
competent and contented use with the least amount of effort. It can be
surmised that inclusive wayfinding design guidelines ensure that
objects and supports are accessible to all people without distinction,
and reducing the barriers to free circulation.

Scholars have identified some factors that are significant variables
for the assessment of visual access in public spaces such as the
accessibility of hospital settings for wayfinding. Differentiation, visual
access, and layout complexity are three major spatial attributes that
influence orientation and wayfinding, according to Montello and Sas
(2006). Furthermore, Colfelt (2012) investigated accessibility in
public spaces, with a focus on wayfinding in Danish hospitals. The
study's findings revealed that spatial knowledge is acquired when
there are a few distinct and visible choice points from a long distance.
However, Colfelt (2012) did not adequately facilitate users' general
understanding of the wayfinding design that eases accessibility. The
issue with building accessibility prevented users from taking the best
routes to targeted locations in hospitals. Hughes et al. (2015)
discovered hospital site size, security concerns, and signage
constraints as wayfinding barriers.

Hunter (2010) also investigated accessibility and universal design 1 0 1
in architectural wayfinding for various building types, classifying
wayfinding obstacles as exterior or interior. However, the urgency
required in hospitals to access facilities in emergency situations
necessitates additional research into the barriers that hinder
accessibility in wayfinding (Morag et al., 2016). Similarly, (Carpman &
Grant, 2003) states that wayfinding impediments include lack of
distinguishing space, connecting walkways at sharp angles. However,
little is known about the amount of information provided in the
setting that allows all users, regardless of their abilities, to easily
access and navigate the hospital environment. Thus, there is a need
for this research to further the understanding of accessibility and
inclusive wayfinding design.

METHODOLOGY

The study is situated at the University of Abuja Teaching Hospital
(UATH) as depicted in Figures 1 and 2 showing the site layout as well
as the marked out study units. The General Outpatient Departments
(GOPDs), a radiology unit, a theatre, a laboratory, wards, and the
National Health Insurance Scheme (NHIS) Complex were all part of
the delineated area. The NHIS building contains a pharmacy. The
variables evaluated include circulation patterns, corridor
intersections, clarity of visual access, and building floor plans in terms
of configuration. Furthermore, the variables were used to assess the
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factors that obstruct successful wayfinding and the impact of such
obstructions to Inclusive wayfinding in the hospital.
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Method of Data Collection

Data collection for the research entailed the use of the survey
questionnaire and semi-structured interviews as research instruments,
thus, a mixed method approach was used via a concurrent strategy. The
average number of daily outpatients for the (GOPD) obtained from the
hospital's medical information unit was 131, which serves as the
population. For the survey, a simple random sampling technique was
used, while for the interview, a purposive sampling technique was
employed. Bartlett et al. (2001) states that that Cochran's formula in
equation (i) for categorical data should assume a 95% confidence level

Figure 1. The layout of University of
Abuja Teaching Hospital (Ahmed et
al, 2018)

Figure 2. The study area within the
University of Abuja Teaching
Hospital (Ahmed et al.,, 2018)
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and a 5% sampling error, which was used to compute the sample size as
follows:

No=t) 2% (P) (@) / N0 (A) 2 1
Where t = the value of the chosen alpha in each tail = 1.96; d = the
acceptable limit of error, alpha degree =.05. As a result, no = (1.96)2*(.5)
(-5) / (.05)2 = 384. As a result, Cochran's correctional formula for sample
size used in equation (ii) was:

N1 =No/ (14100 / POPUIALION]) ot ssnes (ii)
Where population size = 131 and ng = basic return sample size
according to Cochran's formula = 384. Since n; is the sample size we
want to find, n; =384 / (1+384/131) = 98.

Consequently, a sample size of 98 (49 male, 49 female) was
employed for the survey questionnaire. Furthermore, the sample size
for the interview was found based on theoretical data saturation, which
is the position where further interview provides no fresh data (Singh &
Masuku, 2014). Therefore, saturation was achieved at 24 interviews
which were used as the sample size for the study. Previous research
suggested that the sample size threshold of 10-15 interviews is
adequate for theoretical data saturation for qualitative interview
(Morse, 2000).

Procedure for data collection

The UATH's Ethical Research Committee granted permission for the 1 0 3
research. Furthermore, prior to the start of data collection, the
participants gave their verbal informed consent. While the patients
were waiting for consultation in the hospital, the survey questionnaire
was administered on the spot by the recruited research assistants. In
addition, the interviews and building observations were conducted at
different times.

Also, the variables utilised in the instruments were modified from
preceding researches on hospital wayfinding (Ahmed et al, 2020;
Colfelt, 2012; Morag et al,, 2016; Vaez et al.,, 2016; Verghote et al,, 2019)
To obtain the frequencies and percentages of the opinion poll, the
inquiries were assessed using a 4-point Likert scale (1 = Strongly
Disagree to 4 = Strongly Agree). This is because Joshi et al. (2015) stated
that the 4-point Likert scale could be used to make an imposed decision
of measure to avoid unresponsive choices such as ‘neutral’ or indecision.
In addition, the 24 respondents were interviewed at the GOPDs. The
conversation was undertaken in English language, however, the
research assistant sometimes interpreted in local languages for those
not fluent in English language. The consent of each respondent was
sought to record the interview and each lasted approximately 30
minutes. The protocol for the interviews also included notification of the
audio recording to the participants. However, some respondents
declined participation because they were not emotionally stable for the
interview.
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Data Analyses

The data collected in this study were both quantitative and
qualitative in nature. In analysing the quantitative data statistical tools
were used, while content analysis was used for the qualitative data. The
survey questionnaire data was descriptively analysed to elicit
perception for the questionnaire survey, using a 4-point Likert’s-scale (1
= Strongly Disagree to 4 = Strongly Agree) to get frequencies, and
percentages. The 4-point Likert's-scale was used to generate an
enforced choice of measure to avoid unresponsive option such as
‘neutral’ (Neither Agree nor Disagree) as affirmed by (Joshi et al., 2015).
For better interpretation, the weighted score (WS) and weighted mean
value (WMV) for each item were obtained and ranked based on the
mean values. Similarly, the interview transcripts were transcribed and
content analysed.

The recurring themes were identified from the texts through coding
and creation of categories. Thereafter, there was the emergence of
respondents’ wayfinding knowledge. This followed Miles et al. (2014)
which affirmed that the frequency of similar categories could be counted
to determine the number of recurrences to evade replication and to
highlight commonalities. Transcripts of interviews were used to analyze
the impact and barriers of visual accessibility on wayfinding in hospital
buildings. Data from tape-recorded interviews was transcribed
verbatim, and nonverbal cues were noted. The transcript was divided
into sense parts, and reduced sense components were summarized and
labeled with ciphers. The various ciphers were compared in terms of
their differences and similarities, and then classified into sub-groups
and groups that constituted the obvious content.

The transcripts revealed recurring themes that represented a wide
range of respondents’ wayfinding experiences. In the form of a
framework matrix, these themes were used in the content analysis.
Similar concepts were merged and counted in the second column based
on the number of times they appeared. The data mapping and
interpretation were completed by identifying the core concept.
According to Gale, Heath, Cameron, (Gale et al.,, 2013) mapping entails
establishing relationships between groups in order to discover
associations. The information was described and explained in terms of
the implicit and explicit meanings of the data in the interpretative steps.
In the content analysis, a matrix table (framework method) was used to
manage the large data set obtained, allowing for a holistic and
descriptive synopsis of the entire data set. Subsequently, the
interpretation focuses on the connections between disparate parts of
the summarized information, with the goal of drawing descriptive or
explanatory conclusions. Furthermore, peer debriefing was used by
allowing seminar researchers to read through analysed data to increase
credibility in the qualitative research as stated by Nguyen (2008). This
was done to ensure openness, sensitivity, and insight throughout the
entire data collection and analysis process.
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RESULTS AND DISCUSSION

Survey Data

There were 98 respondents in UATH of which half were male (50%)
and the other half (50%) were female. Similarly, almost half of the
respondents (48%) were aged between 20 to 34 years that were
classified as youth, 49% were aged between 35 to 55 years categorised
as middle aged, and the remaining 3% were above 55 years which was
classified as elderly (senior citizens). For the educational status, 30%
had secondary education, 47% were graduates, while 21% of the
respondents had primary education, and 2% had no formal education.
Furthermore, over half of the respondents (60%) could speak English
language while the other 40% of the respondents speak other
languages.

Table 1 shows the results of the survey questionnaire, including the
weighted sum (WS) as response scores for each item, the weighted
mean value (WMV), the ranking, and the degree of agreement in the
interpretation. The architectural features used in the wayfinding
process were the factors considered in the survey questionnaire. Table 1
shows that the most critical variables that enhance visual accessibility of
wayfinding success in the hospital are signage, building entrance
identification, and well-lit up circulation space, ranked first, second, and
third, respectively.

Table 1. Users’ responses on architectural factor for wayfinding in UATH, Abuja (Researcher’s
work, 2018)

Item ws | wMv Ranking Interpretation

A11:Designed signage system makes 104 310 | 1= Agree
destination easy to identify

A1:Easy identification of building entrance 102 3.04 |2 Agree

AS8: Lighting up circulation space play avital role in 29 295 | 3« Agree
wayfinding

A4: Legible pathway identification 95 2.85 | 4+ Agree

A2:Floor plan arrangement was difficult to 24 2.6z |5 Agree
understand (building layout)

A3:Easy direction finding in circulation space 24 2,82 | 9% Agree

A6: Toomany patients around circulation space 23 278 | & Agree
disturb wayfinding (Crowdedness)

A9: Visible environmental picture 92 277 | B® Agree

A12:5ee direct from entrance to important  building g9 274 | 9% Agree

and destination

A5:Easy identification of stairways 89 2.74 | gt Agree

A10: Corridor intersection [nodes) makes 88 272 | 114 Agree
wayfinding difficult

A7:Map wasused to find direction 86 270 | 12% Agree

W5 (Weighted Sum); WMV (Weighted Mean Value)

This implies that the signage was clear and legible in terms of text
and symbols provided where users needed the information to find their
way to destinations in the hospitals. Consequently, signage influences
ease of wayfinding and reduces wayfinding errors, such as incorrect
turns and backtracking, supporting the findings of Michael O'Neill
(1991) and Potter (2017) (2017). This implies that the hospital
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provided adequate signs and landmarks at decision points, reducing the
complexity of route directions.

There was clear visual access from the building entrance and was
easily identified, which ranked as the second most important influential
variable in the hospital's wayfinding success. This was due to the fact
that the majority (76%) of respondents agreed with the statement that
the building entrance was visible and easily accessible for wayfinding.
This lends credence to the findings that visual access influences spatial
legibility and has the potential to reduce uncertainty and stress during
wayfinding (Montello, 2014; Verghote et al,, 2019) The implication is
that prominent landmarks such as signs, artwork, and visible main
staircases from the main entrance area can help wayfinders identify and
access navigation options available during wayfinding.

The third variable influencing the ease of wayfinding in the hospital
was the use of lighting in the circulation space. This was because the
circulation spaces were adequately lighted, with an open courtyard for
natural lighting, allowing users to clearly see signs and cues while
navigating (See Figure 2). This implies that lighting improves visibility
for navigation. Similarly, the majority of respondents (71.3%) ranked
legible pathway as the fourth influential variable influencing ease of
wayfinding. This implies that there were distinguishable signs and
landmarks at decision points, reducing the complexity of route
directions and facilitating accessibility.

Furthermore, the hospital's building layout complexity (5th),
crowdedness (7th), and mental image (8th) rankings show that the
attributes impede successful wayfinding. This means that the vast
majority of patients (71%) were unable to understand the functional
spaces of the building layout. Consequently, the hospital environment
was far too complicated for effective wayfinding.

Crowding around the circulation space was a barrier to hospital
wayfinding by the majority of respondents (70%), while 69.5 percent
were unable to form a cognitive map of the setting. The visual clarity of
the users to see from the building entrance to the desired destination
within the buildings was ranked ninth, and as such, was ineffective for
hospital wayfinding (See Table 1). This implies that users' wayfinding
behavior through the building entrance to the desired destination was
influenced by visual access. Stairways, nodes, and maps in circulation
space, on the other hand, were ranked as the 9th, 10th, and 11th
influential attributes to wayfinding, respectively. This implies that
respondents found stairways, nodes, and maps difficult to perceive in
situations where there were no directional signs to identify and improve
correct route knowledge to the preferred destination.

Interview Data

The impact of the building's entrance on wayfinding

The GOPD patients and their family members who were interviewed
included 12 males and 12 females ranging in age from 25 to 55 years.
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Two (2) had graduate degrees (Masters and PhD), twelve (12) had first
degrees or diplomas, five (5) had secondary school education, three (3)
had primary education, and two (2) had no formal education. Fifteen
(15) of the respondents had never been to the hospital, while nine (9)
had been there twice. The respondents were asked about the impact of
building entrances on wayfinding in terms of accessibility and visibility.
Table 2 summarizes the findings and the emerging core theme.

Table 2. Influence of Building entrance on wayfinding (Researcher’s work, 2018)

Identifying themes Indexing: coding and Charting: Data Mapping and
merging similarissues | abstractionand | Interpretation

summary

Theme: Building entrance

(B} Makeswayfinding easy (3)

(C) Good and centrally located
for easy access (4)

(D] Easily noticed (4)

(E] Centrally placed for easy

(C-E) Good/ Centrally
located for easy access
(10)*

(F-I) GOPD entrance was
not distinctive; Difficult
tonotice; Confusing
entrances [9)*

(E-1) =(9)*

(A-EB) Help to directme | (A-E)=(15)* The main trend was that
[A] Help to direct me to todestination [ makes the building entrance was
destination (2) wayfinding easy (5)* (R1.R4) user-friendly, thus, easily

accessible,
Coreconcept:

Easy accessibility

accessibility (2]

(F) GOPD entrance was not
distinctive (3)

(G} Confuses emergency
entrance with NHI5/OPD
entrance [3)

[H] Difficult to notice (2)
(I} Confusing entrances (1]
*The bold numbersindicate the frequency of count of concepts;

As shown in Table 2, the majority of respondents (15 out of 24)
stated that the building entrance was user-friendly and thus easily
accessible. This is supported, for example, by the following quotes from
respondents: “the entrance of the building is centrally located for easy
accessibility, so, it really helped me to find my destination." (R4); “I easily
noticed the building entrance location and helped to direct me to my
destination in the hospital” (R1). These assertions could be attributed to
the parking lot's proximity to the entrances.

However, some pedestrians (9) were perplexed by the entrances
because they mistook the emergency section for the GOPD sections. This
implies that the location of the building's entrance for each section
should have been more visible and marked to facilitate access to various
locations within the hospitals. Furthermore, a well-designed layout
should provide users embarking on wayfinding with a clear visual
understanding of the building configuration, including the easy access to
the main entrance.

Recognising building layout in hospital wayfinding

The respondents were asked how they understand the hospital's
building layout that enabled finding direction to the desired destination.
The respondents’ narrations and experiences were considered,
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analyzed, and interpreted (See Table 3). The alphabets in capital letters
represent the coding of themes, while the numbers represent the

number of themes that appeared in all of the responses.

Table 3. Opinion on building arrangement (Author’s field work, 2018)

(E) Layout was very easy to

Identifying themes Indexing: coding and Charting: Data Mapping and
merging similar abstraction and Interpretation
issues 5 ¥
Theme: Building layout [A.E, F.&H) Simple to | Layoutwas simple to Majority of the
understand ; Simple understand : A, E, F, respondent agreed that
(A) simple tounderstand (3}* layout; Very easy to (10)*(R2,R12) the buildinglayout was
understand / Very easy complex to understand,
(B) Complexlayout and stressful | toaccess (10)* Complex to confusing and stressful.
z)* understand, confusing
(B.C.D.&G) Complex | and stressful Core concept:
() Difficult tounderstand (7) layout and stressful; | B, C.D,&G=(14)*
confusing layout | (R3,R7) Building layout was
(D) Confusinglayout (3)* Jdifficult to understand complex and stressful
[14}* tonavigate

understand (3)*
(F) Very easy to access (2)*

(G) Very big and complex; one
can getlost (2)*

(H) simple laycut (2)*

* Bold numbers were count of recurring themes

The majority of respondents (14) stated that the building layout was
complex and stressful to navigate, making accessibility and wayfinding
in the hospital difficult to understand (See Table 3). This finding was
supported by the following quotes from the respondents: “the building
arrangement was complex to understand” (R3); “Hospital buildings
were complex and stressful to navigate" (R7). This suggests that the
majority of users found it difficult to reach their destinations, which
impedes wayfinding in hospitals. This implies that the conceptual
composition of hospital building layout should be simple to understand
to ease successful wayfinding.

Key features used in hospital navigation

The important features (landmarks) that were accessible cues and
used in hospital wayfinding were asked of the respondents. Table 4
shows the analysis of their responses as well as the emergence of the
core concept.

Table 4 reveals that the majority (15) of the respondents agreed that
signage were a prominent feature in hospital that enhances accessibility
and wayfinding. The quotes from some of the respondents support the
claim which states as follows: For example, “the important features that
aid my movement in the hospital were signs and symbols” (R1);
“Pictographs and signpost on the wall and the door post” (R14). This
implies that the signage was legible and used as landmarks. However,
some patients identified ATM stand (5) while trees, flowers, overhead
tank and distinctive buildings account for 2 each as landmarks which
assisted users to identify and access their destinations.
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Table 4. Important features in wayfinding (Researcher’s Field Work, 2018)

Theoretical framework: Indexing: coding Charting: Data Mapping and
Identifying themes and merging similar | abstraction and Interpretation
issues summary
Theme: Landmarks (A &E) Signsand (A) Signage (15)* (R1, | The major landmarks
symbols; signage = R14) used were signage.
(A) Signs and symbols (9) (15)*
(B) ATM stand, Core conceph:
(B) Overhead tankand (B&D) ATM stand, overhead tankand
parkinglot (2} overhead tankand parking lots (4)* Signage
parking lot (4)*
(C) Use trees aslandmark [2) (C) Trees and flowers
(€} Usetreesas (2)*
(D) ATM stand (2) landmark (2)* (R2,R7)
(E) signage & Signpost (6) (F) stairways [1}* (G) Unigue height and
design of the buildings
(F) stairways (1) (G) Unique height 2=
and design of the
(G) Unique height and design buildings (2)*
of the buildings (2]

* Bold numberswere count of recurring themes

Influence of lighting on wayfinding

Table 5 shows the emerging themes and concepts from the transcript
of responses from the participants when the question was raised on the
influence of lighting on wayfinding. The emerging similar themes were
merged in column three of the table.

The main trend of opinion in Table 5 reveals that all the respondents
agreed that lighting enhance accessibility and visibility in hospital
wayfinding as it illuminates pathways and improve ease to identify
destinations. The quotes from some of the respondents support the
findings as follows: “the lighting in the circulation space brightens up
the corridor so I was able to access the destination without stress” (R2);
“the lighting was helpful and aids my visibility to the destination” (R12).
This implies that that hospital designs should provide both natural and
artificial lighting to illuminate the pathways for accessibility and
effective wayfinding.
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Table 5. Influence of lighting on wayfinding (Researcher’s work, 2018)

Theoretical framework: Indexing: coding Charting: Data Mapping and
Identifying themes and merging abstraction and Interpretation
similar issues summary
Theme: Lighting (A-D) Allpathways | A-D=[17)* The main trend was that
(A) All pathways are well lighted are sufficiently E-G=(7)* pathways WETE
(3)* lighted; helpsmete | (R2,R12) sufficiently lighted and
see sign post better enhances visibility to
(B} Adequate lighting aid me to [an* (A -G) Sufficient destinations.
see the writings on the walls and lighting at pathways
doors; easy access to destinations | (E-F) Help and enhance Core concept:
[3)* enhance visibility; visibility = [24)*
ease movement; Lighting enhance
(C) Lighting helps me to see sign brightensthe visibility and accessibility
post better (8)* corridor (7}
(D] Lighting was very ckay:
Lighting brightens the corridor
(5)*
(E) Help enhance visibility (3}*
(F) Lighting ease movement (2)*

*Bold numbers were count of recurring themes,

Wayfinding barriers in the hospitals

The participants were asked about the wayfinding barriers
encountered in the hospitals. The responses were analysed as shown in
Table 6.
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Table 6. Wayfinding barriers (Researcher’s work, 2018)

Identifying themes Indexing: coding and Charting: Data | Mapping and
merging similar abstraction / Interpretation
issues sSummary

Theme: Wayfinding barriers (A &DY) Far distance to A&D=(4)* Crowdednessin the
walk: hallway was the main

(A) Far distance to walk (1); (E) (B) complexity of B=[1)* barrierin the hospital

complexity of buildings (2} buildings (4)* followed by the building

c=(2)* layout complexity.

(C) Some confusing Signs and (C) Some confusing

symbols (1) Signsand symbals (1) | E=(2)* Core concppt:

Crowdednessand
(D) Distance (1) and too many stairs | (D) Confusing stair F=(5)* buildinglayout
causes confusion (1) cases (2] complexity
(R3,R3)
(E) Similarity of building colours (E] Many junctions and
confuses users (1) turns (nodes) (Z)
(F) Crowd in the
(F) Many junctions and turns (2} hallway [5)*
(G) Crowd in the hallway [5)

* Bold numbers were count of recurring themes; Capital letters indicate coding

The main perception in Table 6 illustrates that crowdedness and
building layout complexity accounted for 5 and 4 of the respondents
respectively which agreed that the attributes constitute barriers to
accessibility in hospital wayfinding. It is to be noted that 24 respondents
were interviewed. The combine effect of the attributes on accessibility
and wayfinding is 15 of the respondents. The quotes from some of the
respondents that support the claims are as follows: “there are many
people in the hallways and at the corridors at peak periods which makes
the hospital crowded and causes confusion in finding destinations”
(R3); “the heavy human traffic in the corridor cause obstruction to
movement on busy days” (R9); the building layout was very complex
and confusing (R7). These attributes are considered as hidden barriers
because they are intangible objects, which made wayfinding inaccessible
and inadequate for all users’ navigation. Furthermore, confusing
junctions and staircases constitutes 2 each as substantiated by the
following quotes: “staircase and junctions (nodes) in the hospital caused
confusion in accessing destinations” (R6). This suggests that designs
should consider sufficient corridor widths and hallways in hospitals.
Also, sufficient seats should be provided in the waiting areas to avoid
people hanging around the walkways in the hospital, particularly at
emergency section.

Summary of Findings

Both the quantitative and qualitative findings corroborate that signage
was used as the main landmark at decision points, thus, facilitates
accessibility in hospital wayfinding. This result confirms the findings of
other researchers that both directional and destination signage at
decision points positively improve wayfinding (Michael O'Neill, 1991;
Tzeng & Huang, 2009; Verghote et al.,, 2019) . This implies that textual,
pictographs, tactile and audible signage are major and important
landmarks for wayfinding. This also indicates that signage should be
translated into local languages for better understanding by major group
of users to ensure accessibility and inclusive wayfinding in the hospital.
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The result of other research in wayfinding asserted that clear visual
access in hospital building entrance was capable of reducing uncertainty
and stress during wayfinding (Montello, 2014). This proposes that the
hospital building entrance should be conspicuous, visible and accessible
to all users for successful wayfinding. Similarly, the qualitative research
outcome substantiates the quantitative finding that lighting enhanced
accessibility and visibility of patients in hospital pathways during
wayfinding. Accordingly, the study of Hidayetoglu et al. (2012) found
that the rise in the illumination of space absolutely correlates with
optimistic perception and accessibility of space during wayfinding. This
implies that visibility is a function of building layout; as such hospital
design should ensure greater visibility to most destination zones.

Furthermore, crowdedness and difficulty in forming the cognitive
map of building layout create barriers to accessibility and wayfinding in
hospital. Similarly, Dogu and Erkip (2000) found crowding in pathways
to have impacted on individual’s aptitude to recollect a building and its
position. Likewise, it is argued that a crowded environment suggests
complexity and could offer a lot of visual distortion, causing difficulty in
giving concentration to suitable wayfinding data in the hospital
(Verghote et al,, 2019). This supports the findings that crowd control is
significant in hospital wayfinding design (Hughes et al., 2015).

CONCLUSIONS AND RECOMMENDATIONS 1 1 1

The complexity of the building layout results in lack of accessibility
and wayfinding difficulty which causes uncertainty, stress, frustration,
and getting lost in hospital. This research set out to assess the impact of
visual accessibility and barriers of wayfinding in hospital buildings. The
major findings of the research indicate that well placed signage
recognisable entrances, and adequate illumination of circulation spaces
do enhance accessibility of spaces during wayfinding. In addition,
crowdedness in the circulation spaces, invisibility of most destinations
from the main entrance, and indistinctive nodes constitutes barriers
that impede effective wayfinding. These imply that the main building
zones and signage should be conspicuous and accessible to all users;
adequate pathway width and proper segregation of waiting areas
should be created for crowd control, and building layout be made simple
to understand in hospital design.

This research is significant to the understanding of accessibility and
inclusive wayfinding design to improve all users’ access, increase
satisfaction, reduce confusion and confidence during hospital
wayfinding. It is to be noted that inclusive wayfinding design refers to
providing sufficient wayfinding information that allows diverse people
to efficiently use their capabilities in discovery routes to the desired
destinations. The policy implications are that designers should make
building layout more legible through simplified design such that core
departments are visible and interlinked with high traffic flow pathways
in the hospital. Also, the study recommends that decision points should
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be made distinctive with markers (landmarks) to improve imageability
and readability of the hospital environment. Finally, policy makers and
designers should ensure the utmost independent wayfinding to the
extensive group of users beyond physical and sensory accessibility for a
successful inclusive wayfinding system.

ACKNOWLEDGEMENTS/NOTES

This article is an excerpt from Ahmed Salawu’ Doctoral Dissertation
titled "Development of Perceptual Wayfinding Framework in Hospital
Environment in North Central Nigeria", at Federal University of
Technology, Minna, Nigeria.

REFERENCES

Ahmed, S., Muhammad, I. B,, Isa, A. A,, & Sani, M. A. (2020). Influence of Spatial
Layout on Wayfinding Behaviour in Hospital Environment in Nigeria.
Journal of Art, Architecture and Built Environment , 3(1), 26-44.

Ahmed, S., Olagunju, R. E., Zubairu, S. N., & Akande, O. K. (2018). Architectural
Design Layout and its Implication for Wayfinding in Abuja Hospital
Environment. Environmental Technology & Science Journal, 9(2), 55-47.

Andresen, E., Zinke, R., Hofinger, G., Chraibi, M., & Seyfried, A. (2016, October
17-24). The impact of perception and wayfinding on pedestrian movements.
Proceedings of the 8th International Conference on Pedestrian and
Evacuation Dynamics (PED2016), Hefei, China.

Bartlett, . E., Kotrlik, J. W., & Higgins, C. C. (2001). Organizational research:
Determining appropriate sample size in survey research appropriate sample
size in survey research. InformationTechnology, Learning and Performance
Journal, 19(1), 43-50.

Baskaya, A., Wilson, C., & Ozcan, Y. Z. (2004). Wayfinding in an unfamiliar
environment: Different spatial settings of two polyclinics. journal of
Environment & Behavior, 36(6), 839-867.
https://doi.org/10.1177/0013916504265445

Belir, O., & Onder, D. E. (2013). Accessibility in Public Spaces: Spatial legibility for
visually impaired people. Proceedings of the Ninth International Space
Syntax Symposium Edited by Kim, YO, Park, HT and Seo, KW,

Brunyé, T. T., Gardony, A. L., Holmes, A., & Taylor, H. A. (2018). Spatial decision
dynamics during wayfinding: Intersections prompt the decision-making
process. Journal of Cognitive Research Principle and Implications, 3(1), 1-19.

Carpman, J., & Grant, M. (2003). Wayfinding: A broad View. John Wiley & Sons.

Carpman, J. R, Grant, M. A, & Simmons, D. A. (1985). Hospital design and
wayfinding: A video simulation study. Environment & Behavior Journal,
17(3), 296-314.

Colfelt, S. (2012). Designing Inclusive Spaces: Wayfinding in Hospital Complexes
Denmark University]. https://adk.elservierpure.com/files/.../

Creem-Regehr, S. H., Barhorst-Cates, E. M., Tarampi, M. R, Rand, K. M., & Legge,
G. E. (2021). How can basic research on spatial cognition enhance the visual
accessibility of architecture for people with low vision? Cognitive Research:
Principles Implications, 6(1), 1-18. https://doi.org/10.1183/s41235-020-
00265-y

Cubukcu, E. (2003). Investigating wayfinding using virtual environments The
Ohio State University]. https//www.facweb.knowlton.ohio.state.edu/jnas...



Visual Accessibility and Inclusive Wayfinding Design in Hospital Environment in Nigeria

Curl, A. (2018). The importance of understanding perceptions of accessibility
when addressing transport equity. Journal of Transport & Land Use, 11(1),
1147-1162.

Dogu, U. & Erkip, F. (2000). Spatial Factors Affecting Wayfinding and
Orientation A Case Study in a Shopping Mall. Environment and Behavior,
32(6), 731-755.

Gale, N. K, Heath, G., Cameron, E., Rashid, S., & Redwood, S. (2013). Using the
framework method for the analysis of qualitative data in multi-disciplinary
health research. BMC medical research methodology, 13(1), 1-8.

Hidayetoglu, M. L., Yildirim, K., & Akalin, A. (2012). The effects of color and light
on indoor wayfinding and the evaluation of the perceived environment.
journal of environmental psychology, 32(1), 50-58.
https://doi.org/dx.doi.org/10.1016/j.jenvp.2011.09.001.

Hughes, N., Pinchin, J., Brown, M. & Shaw, D. (2015). Navigating in large
hospitals. 6th International Conference on Indoor Positioning and Indoor
Navigation (IPIN), Alberta, Canada.

Hunter, S. (2010). Architectural wayfinding. Centre for Inclusive Design
Environmental Access. School of Architecture Planning. University of Buffalo,
1,1-8. http://Udeworld.com/dissemination/publications/47-wayfinding-

Joshi, A, Kale, S., Chandel, S., & Pal, D. K. (2015). Likert scale: Explored and
explained. British Journal of Applied Science and Technology, 7(4), 396-403.

Kamal, A., Doganer, S., Ruvuna, J., Flores, J., Hernandez, E., & Nishimoto, T.
(2010). Wayfinding and Accessibility in the San Antonio Riverwalk: A Model
for Urban Design Education. ArchNet-IJAR: International Journal of
Architectural Research, 4(2/3), 391-406.

Kang, Y., Fukahori, K., Kubota, Y., & Gunawardena, G. M. W. L. (2017). A study on
spatial legibility of street network around railway station. Journal of JSCE,
5(1), 87-100.

Kuipers, B. (1978). Modeling spatial knowledge. Cognitive science, 2(2), 129-
153.

Martins, L. B., & de Melo, H. F. V. (2014). Wayfinding in hospital: A case study.
International Conference of Design, User Experience, and Usability,
Springer,Cham.

Miles, M. B., Huberman, A. M., & Saldana, . (2014). Qualitative data analysis: A
methods sourcebook (3rd ed.). Sage Publication, Inc.

Mollerup, P. (2009). Wayshowing in the hospital. Australasian Medical Journal,
1(10),112-114.

Montello, D., & Sas, S. (2006). Human Factors of Wayfinding in Navigation. In W.
Karwowski (Ed.), International Encyclopedia of Ergonomics and Human
Factors-3 Volume Set (pp. 2051-2056). CRC Press.

Montello, D. R. (2014). Spatial cognition and architectural space: Research
perspectives. Architectural Design, 84(5), 74-79.

Morag, I, Heylighen, A, & Pintelon, L. (2016). Evaluating the inclusivity of
hospital wayfinding systems for people with diverse needs and abilities.
Journal of health services research and policy, 21(4), 243-248.

Morse, J. M. (2000). Determining sample size. Qualitative Health Research
Journal, 10(1), 3-5.

Nguyen, T. (2008). The Sage encyclopedia of qualitative research methods. In L.
M. Given (Ed.). Sage publications.
http://dx.doi.org/10.4135/9781412963909.n312.

O'Neill, M. (1991). A biologically based model of spatial cognition and
wayfinding. Journal of Environmental Psychology, 11(4), 299-320.

113




S. Ahmed, I.B. Muhammad, M.E. Abdulrahman & G.O. Adebisi

114

O'Neill, M. (1991). Effects of signage and floor plan configuration on wayfinding
accuracy. Environment and Behavior, 23(5), 553-574.

Passini, R. (1992). Wayfinding: People, signs, and architecture. McGraw-Hill
Ryerson Limited.

Potter, |. S. (2017). Best Practices for wayfinding in a hospital setting University
of Oregon]. https;//pdfs.semanticscholar.org

Sadek, A. H. (2015). A comprehensive approach to facilitate wayfinding in
healthcare facilities. Proceedings of the 3rd European Conference on
Design4Health, Sheffield, UK,

Shokouhi, M. (2003). The Role of Visual Clues and Pathways Configuration in
Legibility of Cities. Proceedings 4th International Space Syntax Symposium,
London.

Singh, A. S., & Masuku, M. B. (2014). Sampling techniques & determination of
sample size in applied statistics research: An overview. International Journal
of economics, commerce and management, 2(11), 1-22.

Turner, A, & Penn, A. (2002). Encoding natural movement as an agent-based
system: an investigation into human pedestrian behaviour in the built
environment. Environment and Planning B: planning and design, 29(4), 47 3-
490.

Tzeng, S.-Y.,, & Huang, ].-S. (2009). Spatial forms and signage in wayfinding
decision points for hospital outpatient services. Journal of Asian Architecture
and Building Engineering, 8(2), 453-460.

Vaez, S., Burke, M., & Alizadeh, T. (2016). Urban form and wayfinding: Review of
cognitive and spatial knowledge for individuals’ navigation. Australasian
Transport Research Forum (ATRF), 38th, 2016, Melbourne, Victoria,
Australia,

Verghote, A, Al-Haddad, S., Goodrum, P., & Van Emelen, S. (2019). The effects of
information format and spatial cognition on individual wayfinding
performance. Buildings, 9(2), 29.

Resume

Salawu Ahmed is lecturer 1 with the Department of Architecture, Federal
University of Technology, Minna, Nigeria. He holds B. Arch from
AbubakarTafawa Balewa University, Bauchi, Nigeria and PhD from and Federal
University of Technology, Minna, Nigeria.

Isa Bala Muhammad is a senior lecturer with the Department of
Architecture, Federal University of Technology, Minna in Nigeria. He holds
B.Tech., M.Tech. from the same University he works and PhD from University of
Technology, Malaysia.

Mukaila El-Hussain Abdulrahman is a senior lecturer with the Department
of Architecture, Federal University of Technology, Minna in Nigeria. He holds
B.Sc., M.Sc. and PhD from the same University he works.

Gafari OlabamijiAdebisi is a lecturer Iwith the Department of Architecture,
Federal University of Technology, Minna in Nigeria. He holds B.Sc., M.Sc. and
PhD student from the same University he works.



ICONARP

International Journal of Architecture and Planning

Received: 27.10.2021 Accepted: 18. 04 2022

Volume 10, Issue 1/ Published: 30.06.2022 %4

Research Article DOI: 10.15320/ICONARP.2022.196 E- ISSN:2147- 9380@

ICONARP

Evaluating Fear of Crime in the City from
Ecological Perspective: A Study on Female
University Students in Turkey

Esra Banu Sipahi*

Abstract

Today, fear in urban areas is rapidly expanding its domain. Disadvantaged Ecological perspective, fear of crime,
sections of the city feel the fear of crime more prominently because of their female university students, Turkish
vulnerability. Among these segments, female university students are the subject of  jtj0¢
this study. The insecure feelings of female students who frequently use urban
public spaces, live in less isolated environments than other parts of society and  *Faculty of Political Sciences, Necmettin
have to ride on public transportation at late hours, reduce their quality of life and ~ Erbakan University, Konya, Tiirkiye
add to their existing problems. In particular, it can be expressed that (Co;:responding aut hor) .
mail: dr.esrasipahi@hotmail.com
environmental and design related factors affect female students’ fear of crime. The
ecological approach based on this subject constitutes the starting point of this
study. In this context, the study aims to analyze female university students’ fear of
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perspective.
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INTRODUCTION: FEAR OF CRIME AND SPACE

Fear of crime is, in its most general definition, ‘the fear of being a
victim of a crime’. Although it varies according to the personal
characteristics of individuals such as age, gender, physical strength,
education, a significant number of individuals living in society feel fear
of crime at least for a certain period of their life and to a certain extent.
Fear of crime can lead to anxiety, insecurity, discontent, dissatisfaction,
alienation, physiological and physical problems (Miceli et al., 2004).
However, the individuals carry fear of crime not only for themselves but
also for their inner circles and families. For example, women, who
experience the fear of crime the most, feel the fear more for their
children. (Unal Resitoglu, 2017: 145).

Another aspect of the fear of crime, which is essentially an individual
and psychological concept, is the fear of crime from a social point of
view. Fear of crime (Warr, 1995:296) is qualified as a ‘social problem’
and is claimed -through the most predominant public opinion about the
fear of crime- that the existence of socialization, based on fear and
insecurity, drives fear of crime away of being personal and shapes social
thought and living (Kul, 2012: 27).

However, some conceptual differences regarding fear of crime should
be briefly included here. Descriptions regarding the fear of crime
identify and differentiates 3 factors of fear of crime; perceptual,
emotional and behavioral and suggest that these factor forms fear of
crime. The perceptual dimension of fear includes the logical thinking
process in which perceptions of risk occur, while the emotional
dimension emphasizes the emotions associated with fear, and the
behavioral dimension emphasizes the physical responses given when
faced with a criminal act (Franklin et al., 2008: 205). In other words, the
perceptual dimension is called perceived risk, the emotional dimension
is called fear of crime, and the behavioral dimension is called
constrained behavior. The individual who perceived the risk may not
necessarily always feels the fear even though gets anxious. However fear
gives individuals physical reactions such as throbbing and supplies
adrenaline that supports the individuals with courage in their war
against fear. However, this difference is often overlooked in studies, and
researchers claim that although they measure the perception of risk of
individuals, they persistently measure fear of crime (Oztiirk et al., 2016:
1491).

With all the differences considered, the concept of ‘perceived risk’ is
substituted by ‘fear of crime’ in this study. This is because it is aimed at
accessing statistical data that will be used to take a general picture of
the current situation, rather than measuring the behavioral,
psychological, or physical responses mentioned in quantitative research
for measuring perception.

A significant part of the literature on fear of crime tends to explain
the problem in the context of the physical environment in which people
live their lives. The most well-known of these is the ecological approach,
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which treats the city as an organism that affects and gets affected by
people. The ecological approach analyzes the impact of space on fear of
crime by associating irregularities in the space with social problems.

Studies that interpret the fear of crime through gender variability
often take the subject in the context of individual approaches such as
vulnerability and victimization. There is a widespread belief that women
in disadvantaged social sectors -with the influence of gender
perception- feel the fear of crime more than men because of their
physical and emotional vulnerability.

In this study, women's fears of crime are analyzed from an ecological
perspective. For this purpose, data obtained from survey research
carried out in the Turkish universe of female students studying in
universities were based. The study focuses on how female students'
perceptions of safety are affected in the context of spatial characteristics
in the cities where they study.

ECOLOGICAL PERSPECTIVE /THE DISORDER PERSPECTIVE

When the literature on fear of crime is examined, it is seen that there
are approaches that address the fear of crime in an individual and social
context. Individual approaches evaluate the subject in a more
psychological dimension and analyze it based on factors such as the
person being subjected to crime, vulnerability or high risk of exposure
to crime. However, approaches that address the fear of crime from a
social perspective tend to explain the issue in the context of the physical
and social environment in which people live their lives. From here; it is
seen that fear of crime is addressed through approaches such as ‘urban
organizational disorder’, ‘social disorganization’, ‘broken windows
theory’ and ‘the community concern perspective’ (Sipahi, 2016: 37).

The ecological theory, which is the focus of the aforementioned
approaches, focuses on the idea that environmental factors shape the
behavior of the individual, based on the fact that the tendency towards
crime is high in cities (Oktik, 2013: 17-19). Thus, the fear of crime and
crime is shaped by the influence of environmental factors. In this
context, the social disorganization perspective focuses on the
heterogeneous structure of the city, urban slum areas and the effects of
variables such as social mobility and industrialization on crime, directly
or indirectly. According to this approach, places with social and/or
physical disorders such as rapid or distorted urbanization, poverty,
darkness, derelict buildings, graffities, vandalism create a more
favorable environment for people prone to crime than other parts of the
city. This has the potential to create a frightening or threatening
atmosphere on people who are resident in or in and out of these places
(Skogan & Maxfileld, 1981; Skogan, 1987; Ferraro & La Grange, 1992).
Such places in the city are perceived as 'risky areas', especially for
women. Examples include dark underpasses, secluded places, empty
parking spaces, crowded places (Colquhoun, 2004).
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As you can see, spatial factors that influence or trigger crime also
cause the emergence of fear of crime in cities or the increase in the
severity of the fear. In light of the narratives, it is possible to list the
spatial factors affecting the fear of crime in the urban area as follows
and interpret them in the context of women (Ayhan & Cubukcu, 2007;
Unsal, 2015: 34-38; Sipahi, 2016: 41-44):

e Population Density: Regional population densities can be the
cause of psychological problems (stress, noise, etc.) caused by crowds,
as well as problems such as lack of social spaces and wear of social
control mechanisms. This can increase crime trends and fear of crime.
Crowds are particularly unsettling for women. Since many women think
that crowds provide a favorable environment for many crimes,
especially sexual harassment, they can develop restrictive behaviors,
such as avoiding being in crowded environments.

e Spatial size and positioning of the city: Factors such as the
residential areas, area width, and dispersed settlements of the city can
cause internal security weaknesses, which affect the degree of fear of
crime. In cities with this type of settlement plan, population density
decreases. It is possible to state that seclusion is one of the determinants
of fear of crime, as opposed to the perception of risk caused by
crowding. For women, especially at night, secluded places are unsettling
places.

e  Problems with urban design: It is inevitable that there will be
regions shaped by social and economic differences, especially in cities
that are not planned properly and do not have a premeditated design
against migration. These differences can lead to problems such as
marginalization and exclusion for the people living in that area, and as a
result, their tendency towards crime. For example, ghettos made up of
migrants isolate these groups from the city and can make them feel like
undesirable elements. These neighborhoods are becoming 'uncanny’
places for the people living in different parts of the city, especially
women who prefer to stay away from these places.

e The lack of lighting: The lack of lighting as a result of urban
design can increase the likelihood that these areas will become
environments suitable for crime at night, as well as triggering fear of
crime. Due to the lack of lighting elements, women feel a distinct
perception of risk not only in ghetto areas but also in some other urban
areas (such as underpasses, public toilets, car parks, dark streets).

e Presence of unused and non-functional areas: These areas are
areas where there is little or even no control in the city. In such areas,
city dwellers feel unsafe because there are no security guards, cameras,
or CCTV systems. This leads to increased fear of crime and crime.

e Presence of Vacant Housing Units: Vacant housing can harbor
crimes ranging from drug use to kidnappings and hiding. Similarly,
streets and neighborhoods with the majority of abandoned, derelict
buildings, urban slum areas, eventually become crime scenes. As a
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natural consequence of this, there is a serious perception of insecurity
or even fear about these neighborhoods. For a significant number of
individuals living in the city, especially women, these places are
frightening.

e Presence of Parking Spaces: Parks and gardens that do not have
adequate security personnel can be considered areas where crime is
easy. Especially at night, in terms of being a place to stay for the
homeless, street thugs, addicts etc., such places can become perceived as
safe during the day and completely unsafe at night. In this case, the fear
of crime will vary not spatially but temporally. Especially women's
perception of "something might happen" in such areas drives them away
from such areas at late times. Therefore, women tend not to go to these
areas or to go accompanied by a man with the influence of gender
perception.

e Traffic Jams: People who are stressed in everyday life are more
prone to committing crimes in busy traffic environments. Traffic
congestion can be cited as causing increased tension in people and the
emergence of criminal incidents. This stress factor can also be
articulated from time to time for fear of crime, especially women are
more likely to be harassed by road hogs, which can lead to different
forms of stress being added to stress levels caused by traffic jams.

¢ Crowded Public Transport: Excessive passenger numbers of
public transport due to the insufficient number of vehicles in urban
transportation can significantly increase stress. In addition, congestion
in vehicles, pickpocketing, sexual harassment, etc.it increases the rate of
crime, and as a result, anxiety about these crimes can develop in
individuals (especially women).

e Street Regulations: Streets and avenues that are not properly
placed in urban planning can become crime places, especially at night,
which can cause unease among the people of the city. Especially in
uneven, nooks and crannies that are not sufficiently illuminated, women
experience anxiety.

e Presence of Security Guards: Especially in large cities, the lack of
adequate security guards for the protection of non-urban areas is seen
as a reason to increase the crime rate. However, police patrolling gives
some a sense of confidence, while others have an effect that increases
their fear of crime.

e  Barriers such as Wall/Fence/Iron Bars/Window Locks/Window
Grids: Barriers such as walls, fences and iron bars used in urban spaces
can be seen as preventive measures for crime, on the other hand, they
also can be used for protection against people who attempts crime.
Moreover, since such measures are taken as a result of people's fear of
crime, they can reduce the level of fear of individuals, but also make
these places more attractive to criminals.

e Alarm Systems and Cameras: Burglar alarm systems and
cameras, which are used as a deterrent against theft, are considered
tools that prevent crime from occurring. Therefore, these systems,
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which are installed as a security measure, also have an effect that
reduces the fear of crime due to the sense of safety it gives. However,
since cameras also create a sense of surveillance, it can also negatively
affect some people's sense of security.

e Seating Time/Stable Structure in One Place: The fact that the
people of the city are long-term residents will also increase the number
of people who know each other, it will prevent the formation of crime.
Therefore, living in the city for a long time brings with it the
strengthening of urbanization and a sense of urban belonging. Since the
regularity of the neighborhood and the presence of neighborhood
relations mean social control, crime rates in such places are thought to
decrease in parallel with the fear of crime. Being especially recognizable,
while recognizing its neighbors is a supportive element of security, on
the other hand, it can cause some kind of neighborhood pressure,
especially where gender perception is strong.

On the other hand, the physical appearance, nature, and cleanliness
of a city adversely affect the fear of crime. Because the beautiful
appearance of the environment increases the sense of trust in people -
even if it is misleading (Kul, 2012: 39-40).

At this point, it is appropriate to include the famous Broken Windows
Theory. Inspired by a social experiment by Zumbardo in 1969, this
theory was put forward by Wilson and Kelling (1982); based on the idea
that the slightest element of disorder that exists in a region will lead to
the development of a perception that the area is criminally dangerous
(Ozasgilar, 2015: 332). The theory suggests that broken window in one
place leads to violence in those who are in that region. This theory states
that continuous urban maintenance and control are required, and that
disorder of neglect will feed the formation of crime and fear of crime
(Unsal, 2015: 47-48).

SURVEY

Purpose and Importance of Research

Today, fear in urban areas is rapidly expanding its domain.
Disadvantaged sections of the city feel the fear of crime more
prominently because they are vulnerable. Among these groups, female
university students often experience a distinct fear of crime due to living
away from their families, economic difficulties, limited life experiences,
physical disadvantages, and teaching them fear from birth. The insecure
feelings of female students who frequently use urban public spaces, live
in less isolated environments than other parts of society and have to
ride on public transportation at late hours, reduce their quality of life
and add to their existing problems.

Efforts to identify the criminal fears of this group in Turkey are still
in their infancy. Most of the studies are limited to students of a single
city or university. The subject of this research, which is carried out with
the idea that there is a significant deficiency in the field especially in
terms of urban science studies, is the female students of the university.



1 The number of female students
is obtained from
https://istatistik.yok.gov.tr/.

2 Cities (respectively by IBF
Level 2 regions) and the number
of participants interviewed:
istanbul (644), Edirne (36),
Canakkale (40), izmir (140),
Denizli (48), Kiitahya (44), Bursa
(60), Kocaeli (60), Ankara (268),
Konya (106), Antalya (54),
Adana (42), Kahraman Maras
(26), Kirikkale (24), Kayseri
(52), Karabiik (34), Kastamonu
(22), Samsun (46), Trabzon (52),
Erzurum (58), Kars (20),
Malatya (34), Van (20),
Gaziantep (46), Sanl Urfa (16)
and Mardin (8).
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Data Collection Tool, Universe and Sampling of Research

In studies related to fear of crime, qualitative inquiry method based
on in-depth interview technique or quantitative inquiry method based
on survey is preferred. While these methods have limitations in
determining fear of crime, the increased interest in the subject is a con.
However, it should be noted that both conceptualization and
measurement of fear of crime are problematic (Taylor & Hale, 1986:
166).

The scale often used in fear of crime studies is Kennet F.Ferraro's The
Fear of Crime (1995: 35-38) is the scale of fear of crime. On this scale,
various questions were designed to determine the socio-demographic
characteristics of the participants, the risk of exposure to crime, the
degree of fear, the state of victimization, the characteristics of the
experienced, the perception of safety for the
neighborhood, the near environment, and neighborly relations. It is
seen that the Ferraro scale is used in standardized questionnaires used
for survey studies in Turkey. In this study, the same scale was used, in
addition, questions were added to determine the perceptions of the
students from an ecological perspective, the place, security personnel,
and situations that will help to address the issue. In addition, the
questionnaire was shaped in line with the author's observations on the
subject and the feedbacks in the pilot studies with the female students.

Within the scope of the study, a quantitative standardized
questionnaire technique was used as a data collection tool for the
above-mentioned purposes. SPSS statistical package program was used

environment

to prepare the questionnaire, determine the universe and sampling,
implement the survey and analyze the data in order to achieve the
research objective. The findings, the main starting point of the study,
and the findings and interpretations obtained from the literature review
on the subject were tested in the Turkish universe.

The universe of the survey is made up of female students studying at
universities in Turkey. According to the Classification of Statistical
Regional Units of Turkey (NUTS), the provinces in 26 different regions
in Level 2 were categorized and the cities where the most female
university students were studying were determined by scanning the
statistics of Council of Higher Education.1 After this determination, the
number of interviews to be held in the cities designated as examples of
these university cities was determined by layer according to the number
of students in the provinces. In line with the sample plan determined,
the survey research was carried out between 1 December 2018 and 1
January 2019 by face-to-face interviews with 2002 participants aged 18
and over, determined by the random sampling method that is
undergoing university education (associate degree, bachelor's, master's,
doctorate) in the cities (78 districts in total) where sampling is included.
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Results

Demographics

The majority of the sample group consists of undergraduate students
(85%), and the proportion of associate students is 13% and the
proportion of graduate students is 1%. The age range of the participants
is 18-24 years. 98% of the students are single and 88% do not work in
any job. Only 2% of students stated that they were working full-time
jobs, and about 1% of respondents said they worked part-time.

Urban Life Experience and Relations with City-dwellers

The ecological approach suggests that the environment is an
important factor in the direction of crime. Environmental and social
disorganization is also an important factor in shaping crime and fear.
For this reason, where the sample group lives, why they prefer the city
where they study and their relationship with their neighborhoods or
surroundings has been questioned.

A significant number of the sample group stated that they lived in the
dormitory (46%) and with their family (32%), and the number of
people staying at home was about 10%. The proportion of those who
stay in an apartment or alone (around 4%) is low. As you can see, a large
proportion of students study away from their parents.

A significant number of students stated that they preferred the city
where they studied at for reasons such as 'good university education’
(37%) or 'exam score is enough to win that department’ (31%). A large
proportion of the sample group (63%) stated that they had lived in the
city where they had been studying for 1-5 years. These ratios show us
that education characteristics are preferred over the social or spatial
characteristics of the city. Again, these rates show that a significant
number of students are in the process of adapting to the cities where the
universities are located.

In fact, being integrated with the city, being recognized in the
neighborhood, provides a significant advantage in terms of security and
security perception in places where social control is strong. However,
social control also brings a certain degree of neighborhood pressure.
Therefore, recognition, which is perceived as positive in terms of safety,
can be perceived negatively for students. Therefore, it is possible for
many students to perceive the city where they are studying as a freedom
area and prefer to spend time with 'people like themselves rather than
integrate with the residents. For example, this preference is evident in
the choice of location. Students are reluctant to settle in areas where
there are no students, and the presence of other students is also an
important factor in choosing places for students (Rugg et al. 2002). On
the other hand, students’ stay in the place is decisive when it comes to
the inability of students and other residents to establish relationships
that will ensure social integrity. Students are often "temporary settlers"
who leave the neighborhood when their academic life ends (Hubbard,
2008). This temporariness of students prevents the establishment of
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long-lasting relationships with both families and the neighborhood
(Kenyon, 1997, Duke & Williams, 2009; Tuncer & Islam, 2017). This
sometimes negatively affects the safety of the students and causes them
to be subjected to crime or to be afraid.

In other words, apart from the places where the students live, (for
example; house, dormitory, etc.) the locations, town, neighborhood, and
neighborhood relations in which these living spaces are located also
have positive/negative effects on security perceptions. Physical and
behavioral situations such as the clean and orderly appearance of the
neighborhood, the residents staying away from fights, noise and taunts,
good neighborly relations, people knowing each other a little, helping a
person who needs help, causes positive effects on the sense of safety.

Two excerpts from a quantitative survey carried out by Tuncer and
Islam (2017: 309) in the case of Konya in 2016 (one from a resident and
the other from a student) are included here to summarize the subject:

"Students live here in isolation. Naturally, social values, cultural
values are not prevalent, relatively, there is not even a bit of
neighborhood pressure that’s supposed to be. There's no audit, there's
no suppressor, there's no uncle in the neighborhood who says, look, if
you do wrong here, it's like this..." (Student)

"Drugs don't use to be sold in our neighborhood, but now they're being
sold very easily. In the past, when something like this happened, there
were brothers waiting around the corner, they wouldn't allow it."
(Resident)

However, psychological situations such as trusting people while
living a life apart from home, being able to find a helping hand to be held
when they are in trouble, being in an environment that will protect and
save them, knowing that they are not "stray", the social structure with
strong social control and solidarity networks not only increases the
sense of security but also significantly prevents the fear of crime.
Therefore, participants were asked questions about the neighborhood
and neighborhood relations in which they sat in the focus of the
perception of trust.

First of all, the status of the sample group knowing their neighbors
where they live has been questioned. It was found that it was more
common for students not to know their neighbors and not to relate to
them. Again, the extent to which the students trusted the people they
lived in was questioned and there was a significant distrust of the
people around them. A high proportion of respondents (49%) answered
"neither trust nor trust”. On the other hand, the high likelihood of
exploitation of these people with high vulnerability rates is also decisive
in the perception of insecurity feeling. However, a significant proportion
of the sample group (about 60%) thinks that surrounding people will
intervene when an incident that disrupts public order happens. This
finding is positive because, although female students do not know the
neighborhood, it reveals that they have a strong perception that people
will take action when it comes to safety.
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Spatial Factors Affecting Fear of Crime in Urban Areas

It was stated in the previous parts of the study that the ecological
perspective focuses on spatial factors affecting the fear of crime in the
urban area. In this part of the study, data obtained from the options
presented in the questions or questions asked to measure the
perceptions of insecurity of students through an ecological approach are
analyzed.

1. Impact of dense and sparse population on fear of crime

As noted earlier in the study, many women feel a risk of being
verbally and physically abused or subjected to other crimes in crowded
places (Colquhoun, 2004). On the other hand, in the process of planning
and decomposing the city, security gaps arise due to the fact that some
places are open to very few settlers, especially at some hours, or urban
fringe, which creates a distinct unease for the women.

In the interviews, it was found that secluded places were one of the
factors that most affected the fear of crime. Students were most agitated
in 'secluded places' (65%). However, it has not been observed that the
crowd makes students nervous to a certain extent, if not too much. 17%
of female students said they experienced anxiety in 'crowded’ places. In
this case, however, it was found that the secluded places made the
female university students more nervous. Again, among the answers to a
question about "What measures do you take against the crimes that you
are afraid of being exposed to in this city?', 8% said 'l don't go to very
crowded places, compared to 41% who said 'l don't go to secluded
places'.

2. Impact of urban design problems on fear of crime

i. Ghettos, crime neighborhoods and fear of crime

One of the most mentioned subjects of the ecological approach is the
migration problem. Issues such as migrant choice of location and
adaptation issues are discussed within the framework of this approach.
Ethnic factors were also added to socio-spatial segregation in Turkish
cities, which were on the agenda with planning problems, and migrant
ghettos were formed. The aforementioned neighborhoods also turn into
crime places from time to time due to exclusion and economic
limitations. These places, which are perceived as 'spook’ places for many
women, are places where they prefer to stay away.

On the other hand, regarding whether there is any link between
ethnicity and fear of crime, Wiltz stated in his 1982 article, that ethnic
groups have high levels of fear of crime, but when gender and age
variables come into play, this fear becomes even more pronounced.

In the case of Turkey, places where different ethnic groups such as
Syrians, Romans and Alawites live intensively (ghettos) which are
perceived as 'unsafe' for urbanites. Especially in the planning, design
and urban transformation issues of the city administrations, the
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inability of these groups to produce permanent solutions to the
problems of settlement and adaptation leads to the perception of these
places as 'crime neighborhoods' from the outside. As a matter of fact,
these are the findings of the survey researches. In Sipahi's 2016 fear of
crime survey in Turkish cities, 10% of women living in Turkish cities
stated that they experienced anxiety in places where ethnically diverse
people lived. It was observed that female university students gave the
same answer at a higher rate. About a fifth (18%) of students expressed
unease in these places. On the other hand, there is a distinct (39%)
dissatisfaction among students regarding the services for rehabilitating
and re-cooperation of crime neighborhoods into the city.

A similar question is: "Is there any place or neighborhood in your city
that you don't want to go to?". In addition, they were asked to specify
the place/neighborhood in question. 42% of the sample group stated
that there were places that they are afraid to go to in their city.
Although separate locations are specified for each province due to the
scope of the study, the most frequently mentioned places are; Gazi
Neighborhood and Sultanbeyli in Istanbul, Sincan and Cin Cin in Ankara,
Levent and Tepecik districts in izmir. Participants, who stated that they
did not want to go to certain neighborhoods in question, were asked
why.

No idea

32% Yes

42%

No
26%

Table 1. Why the sample group avoids going to certain neighbourhoods of the city

Reason to Avoid Going Number %
I'm afraid of being physically assaulted 391 20,4
I'm afraid of being sexually assaulted 380 19,9
I'm afraid of being mugged 371 19,4
I don't know why, but they always freak me out 306 16,0
I'm afraid of theft 282 14,7
I'm afraid of being conned 151 7,9
Other 33 1,7
Total 1914 100,0
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As shown in Table 1, 1914 people answered the question, about a
fifth of whom said they avoided going to that neighborhood because
they were afraid of being physically (20%) or sexually assaulted (19%)
or subjected to extortion (19%). In this case, where the sample group
avoids going - in the criminal areas of the city - there is a sense of fear
of crimes against both property and individuals.

Crime is likely everywhere, not just in so-called crime neighborhoods
or urban depression areas. However, as expressed in the approaches of
physical disorder or the theory of broken windows, some situations
(such as the presence of broken windows) can be inciting crime.

ii. Lighting and safety-oriented designs and fear of crime

Another dimension of urban design that affects safety comes from
lighting and safety-oriented designs. Lighting, especially in the evening,
is a factor that prevents crime from being committed. Among the most
important problems that hinder women's freedom to go out late and
cause them to be afraid is the lack of safety and lighting systems. Apart
from the neighborhoods associated with crime, women also experience
a distinct sense of insecurity or even fear due to planning and design
problems in urban public spaces such as underpasses, public toilets, car
parks and streets.

A significant part of the sample group feels unsafe (37%) at the point
of going out at night. The proportion of people who say 'neither safe nor
unsafe' (40%) is also quite high. Female students who use public
transportation at night, walking the streets, using other urban public
spaces such as underpasses and overpasses experience various
difficulties due to the fear they feel. Various questions have been asked
to measure students' perceptions of safety in the aforementioned urban
public spaces.

The first of these questions is the question to measure the degree of
satisfaction of some spatial regulations related to urban security. Four
elements related to the design have been identified and they have been
asked to evaluate their adequacy. The answers given are formulated
with a five-way Likert scale.
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H Completely inadequate B Noidea

Although it varies according to the city in which they live, it is seen
that 33% of the students think that street lighting is sufficient. The
proportion of those who find camera systems adequate (31%) is close to
this. Again, when the chart is examined, it is seen that the most obvious
answer in the context of different applications is "neither sufficient nor
inadequate”. Approximately one in three participants in the sample
group gave this answer.

When Chart 2 is evaluated in general, it is seen that the students are
significantly differentiated, those who find the spatial arrangements for
security 'sufficient’, those who consider them 'inadequate’, and those
who answer 'neither adequate nor inadequate'. In this context, it can be
stated that there is an ambiguity about the adequacy of the services and
that students tend to think that not enough measures have been taken
against crime.

The perception of risk of exposure to crime undoubtedly varies
according to urban spaces. In an attempt to determine which places the
participants generally consider risky, the question was asked, "Where
do you think your risk of being exposed to a crime is high?"

Eighteen different urban locations were specified and the
participants were given the opportunity to answer multiple questions
for the question. According to Table 2, which was created in line with
the answers given, the urban areas deemed to be the riskiest by the
students were stated as public transport with 705 people, and the
neighborhoods where Romans live intensively with 685 people. Again,
streets and streets (628 people) and neighborhoods where migrants live
intensively (609 people) have been mentioned as urban spaces where
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students feel uneasy from time to time. Traffic lights with cameras and
alarm systems and stores are indicated as the places with the least
anxiety.

Table 2. Urban areas with high risk of exposure to crime

Urban Area Number %
Public transportation 705 35,2
Roman-intensive neighborhoods 685 34,2
Street-Avenue 618 30,9
Immigrant-intensive neighborhoods 609 30,4
Overpasses/Underpasses 461 23,0
Parks 441 22,0
Passenger terminals 390 19,5
Stops 307 15,3
Public toilets 257 12,8
Bank fronts 249 12,4
City center 207 10,3
Parking lots 204 10,2
Stations 203 10,1
Neighborhood markets 198 99
Place of living 136 6,8
Shopping malls 107 53
Store or shop 71 3,5
Traffic lights 60 3,0

Streets are one of the most used public spaces in cities. Therefore, the
negative perception of the safety of the streets is mainly meaningful in
terms of showing the dimensions reached by the perception of risk
regarding Turkish cities. In particular, it is possible to perceive the
streets, avenues, and public transportation that female students often
use, as 'unsafe’.

iii. Fear of crime in urban transportation

One of the situations that significantly affect students' perceptions of
insecurity in urban transportation. Although they generally choose a
place close to the school, it becomes difficult to find a place close to the
school as the cities grow. Similarly, situations such as those who study
with their families or the limitation of housing facilities for students in
the city provide the basis for students to have difficulties with
transportation. In everyday life practices, students are often involved in
the transportation process for their various activities. At this point, the
question "is urban transportation perceived as safe by students?" comes
to mind. This basic question has been answered through various sub-
questions.
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Chart 3. State of unease when
boarding public transportation
during night/evening hours

As seen in the Chart 3, 45% of the participants answered
"sometimes" and 31% answered "yes". These rates show that three out
of four female students do not find it safe to take public transport at
night/evening. 5% of the participants stated that they never used public
transportation during the night/evening hours.

As it is known, the most commonly used means of transportation
used by students are public transport such as buses, trams, subways, 1 2 9
buses, and ferries. Female university students experience various
difficulties during the use of these vehicles and are harassed from time
to time. In particular, the sexual assault and murder of Ozgecan Arslan
by the driver of the public transport in 2015 have significantly affected
the perceptions of insecurity of all students in this regard.

Safety while driving car
Safety while riding bicycle
Safety in public toilets

Safety in underpasses/overpasses

Transportation safety on the way to
school
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Chart 4. Urban transportation
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A low percentage of participants (16%) in the sample group stated
that they were driving a car. As shown in Chart 4, a significant number
of them (34%) stated that they felt safe while driving, while
approximately one percent (33%) responded neither safe nor unsafe.
However, 32% of respondents said it was unsafe.

There are aspects of driving that negatively/positively affect safety
during access and parking in addition to driving in traffic. Especially in
the context of the perspective of physical disorder, closed car parks can
become unsettling places for women when they do not appear clean and
tidy or are dark. Therefore, participants who were driving were asked if
they heard anxiety when they parked their car in a closed parking lot.

Of the 376 participants who drove, 37% said they did not feel uneasy
in closed car parks and 46% said they felt uneasy at times. There is also
a significant number of participants (17%) who do not express opinions.
These rates show that closed car parks are not perceived as safe enough
by students driving cars. The especially dark, secluded, and neglected
appearance of the car parks increases this state of unease.

To measure the safety perceptions of the participants in the context
of transportation by bicycle, which is one of the urban transportation
vehicles; to the participants who stated to be using a total of 1268
bicycles; "Do you feel safe enough in traffic (when cycling) if you are
cycling?" A significant proportion of participants (47%) stated that they
found cycling unsafe in urban transportation and 30% of students
answered neither safe nor unsafe. It seems that although cycling is a
common means of transportation among students, students feel
distinctly unsafe about cycling due to the lack of adequate bike paths in
cities and the danger of cycling in traffic. In addition to these physical
inadequacies, it is often expressed that they have a fear of being
harassed and blocked while cycling.

It is seen that a significant number of respondents (35%) do not find
the underpasses and overpasses safe, compared to 38% who say they
are neither safe nor unsafe. Only 26% of respondents consider these
locations safe. Simple security measures can ensure the security of these
areas.

Another important point about transportation is the question of
whether students feel safe on the way to school in the city where they
are studying. Transportation safety of students who have to travel the
same way five days a week is an issue that university administrations,
municipalities, and the state are responsible for. A significant number of
students (55%) stated that it is safe to reach the school. Although this
may seem gratifying, the fact that half of the students do not feel safe
enough on the way they travel during their access to the school
highlights an important need for the relevant administrations to
reconsider their responsibilities.



Note: The crimes in Table 3 are
listed according to the level of
overall participation. Average
values were calculated by giving
1 point for 'I'm not afraid at all'
on the scale, 2 for 'I'm not
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for "I'm afraid", and 5 points for
'I'm so afraid.
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2. Fear of crime and the impact of ecological factors

With the scale created to determine the levels of criminal fear of
female university students seventeen different types of crimes that they
are likely to encounter in everyday life were identified, and their anxiety
levels related to these crimes or how afraid they were of these crimes
were determined. With the help of this scale, an index of fear of crime
has been determined. When determining the index, the average values
of the responses of female university students regarding the types of
crimes specified on the scale were included in the calculation.

Table 3. Sample group's fear of crime index

Crimes Average Participation
Level
Being sexually assaulted 4,47 89,4
Being physically assaulted 4,27 85,4
Being attacked by a terrorist 4,21 84,2
Being attacked with a gun 4,18 83,6
Being mugged/snatched 4,14 82,9
To be kidnapped 4,12 82,4
Burglars entering the house/where they live 4,09 81,8
To be murdered 3,95 79,0
Damage to the house/place where it lives 3,81 76,2
Being verbally assaulted/verbally abused 3,78 75,6
Being scammed by fraudsters 3,74 74,8
Car theft 3,73 74,6
Being threatened/insulted 3,67 73,4
Getting caught in the middle of an incident at school 3,31 66,2
Theft of any belongings at school 3,30 66,0
Being pressured by some group/students at school 3,12 62,5
Fear of Crime Index 3,86 77,3

In line with the answers given, the students' fear of crime index was
determined as an average score of 3.86. When the index is taken into
account, it is seen that the level of fear is close to the answer 'l am afraid’
(when considered 4). This tells us that there is a widespread fear of
crime among female university students.

The crime that the sample group fears most exposure to is sexual
assault. This crime is followed by physical assault and fear of terrorism.
This ranking was determined in the same order in the study of Sipahi
and Sengiin (2017: 16) in the Bayburt sample. The fear of crime index
was 3.84 in the study. Fear of being sexually assaulted being the lead
fear is a finding that is expected because it is the crime that women fear
the most to be exposed. This fear overshadows their grievances against
other crimes (shadow of sexual assault) but also increases their reaction
to other types of crimes (Warr, 1984; Ferraro, 1995; 1996). In fact, the
fears of female university students about other crimes such as physical
assault and abduction are an extension of the fear of being sexually
assaulted, and another act of crime brings with it the risk of sexual
harassment.

A wide range of individual, social and cultural factors influence the
criminal fears of female students. However, since this study deals with
the issue from the perspective of social disorder, only findings related to
ecological factors are included. Participants were asked to evaluate the
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effects of 7 different ecological factors on fear of crime and the question
was formulated on the five-way Likert scale.

Spook areas of the city

Crowded spaces

Diverse population in the city
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Transportation problem
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1 3 2 Chart 5. Ecological factors

Very effective = Effective M Undecided M Not effective B Not effective at all influencing fear of crime

As seen in Chart 5, the answers are rated from the "Not effective at
all" option to the "very effective" option (from 1 to 5). Accordingly,
scores ranging from 3.12 to 4.01 were obtained. This shows how
effective the factors expressed in the question are for the sample group.
Accordingly, the most influential ecological factor on the fear of crime is
"spook areas of the city" with a value of 3.96. Intensifying the urban
safety debate, similarities are observed in the findings of the survey
research carried out by Celik and Mirza (2021:13) at Selguk University
Campus, a current study on the fears of university students. The study
highlights that a significant proportion of female students feel a distinct
fear of crime within the campus area and, regardless of gender
variability, students are wuneasy in the crowd (19%) and in
neglected /rundown places (17%).

EVALUATION AND CONCLUSION

According to ecological theory, which emphasizes the relationship of
the physical and social environment with crime, social and spatial
disorders also shape the fear of crime. Indeed, the safety of the place is
associated with the perception of whether it is safe or not. Therefore,
design and measures to make spaces safe in reducing the fear of crime,
which is a social phenomenon, are becoming more and more important
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every day. In order to take these steps towards fear of crime and to
make cities safer areas, factors that affect the fear of crime in society
should be determined.

In this study, the effects of the disorder factor on fear of crime and
risk perception based on ecological perspective were analyzed on
female students at the university, who constituted one of the most
vulnerable parts of the city. The findings of the study coincided with
studies on female students studying in different cities such as Istanbul,
Konya and Bayburt in Turkey.

It can be stated that female students, a large proportion of whom are
studying away from their parents, perceive the city they are studying as
an area of freedom and do not strive to integrate with the city because
they live in that city for a (temporary) period. The situation is similar in
terms of the neighborhood in which they live. However, the integration
with the city or the neighborhood relations established with the
neighborhood has positive/negative effects on the security perceptions
of the students as well as the clean and tidy appearance of the
neighborhood.

In the study, spatial factors affecting the fear of crime in the urban
area were discussed in the context of demographics and design. It was
found that the places that most unsettled the students were secluded
places and those female students were noticeably agitated in places
where different ethnic groups lived intensively.

It has been observed that female students experience a distinct
unease about some subjects related to spatial design. Students feel
insecure in urban public spaces such as underpasses and streets, and in
urban transportation vehicles, especially at night. However, it has been
observed that there is no firm opinion on the adequacy/inadequacy of
spatial regulations regarding security.

Female students feel a distinct fear of various crimes in Turkey as
they do in every country in the world. In particular, sexual assault is the
leading crime. This type of crime, which is much more feared than other
crimes, is considered an extension of other crimes, so it is the nightmare
of the students.

In summary, female students who are continuing their education in
Turkish cities are inadequate in the context of integration with the city
where they live and establishing neighborly relations. This leads to an
increase in their level of unease. However, students feel unsafe in their
daily life practices due to urban planning problems and disorganizations
and have to resort but the restrictive measures such as not going out at
night and not wandering in secluded places.

Their fear makes it difficult for students to focus on their quality of
life, work efficiency, and learning. Therefore, it is important that
psychological, social, economic and physical studies are carried out in a
coordinated manner to reduce their fear of crime. Diversifying and
increasing design-related activities such as security lighting, cameras,
well-maintained and clean public spaces are among the steps to be
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taken to overcome the fear of crime. Afterward, it should be studied to
find solutions to problems such as migrant neighborhoods, crime nests,
and students' adaptation to the city in the context of socio-psychological
approaches. There is no doubt that this second phase requires the
implementation of long-term, multi-actor, visionary and strong urban
policies. On the other hand, increasing female visibility through the
safening of urban public spaces is one of the most effective issues in
reducing fear of crime and will make the most positive contribution to
the sense of security of female university students.
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INTRODUCTION

It is an undeniable fact that men are dominant in architecture and
construction activities both in the world and in our country. In the
historical process, it has taken a long time for women architects to take
an active role in the architectural profession. Today, it is observed that
the demand of female students for architectural education has increased.
At the same time, male and female architects who graduated from
architecture schools have reached a mixed structure. However, the
number of female architects graduating from architecture schools and
the number of female architects appearing in the construction industry
do not progress in a direct proportion. It is possible to associate this
situation with the male-dominated structure of the construction sector in
the literature. On the other hand, it is stated that female architects take a
break from their career processes, leave their careers or encounter a
series of barriers in their career processes.

The construction sector is known as a sector that demands intensive
work and has a structure that makes people uninterested or unwilling
with its stressful environment (Bennett et al., 1999, Fielden et al., 2000,
Ling & Poh, 2004, Bilbo et al., 2014). In the literature, it is mentioned that
women face this situation more and the construction industry is more
resistant to women's entry into the industry. (Agapiou, 2002; Ling & Poh,
2004; Denissen & Saguy, 2014). Because the male-dominated image
drawn by the construction industry makes tolerance to negative working
conditions and masculine behaviors normal. This perception reduces
women's interest in the sector (Agapiou, 2002, Ling & Poh, 2004,
Denissen & Saguy, 2014).

Despite the negative image drawn by the industry, it is seen that the
participation of female architects in architectural education in Turkey has
increased and they graduated successfully. However, when we look at the
records of the Chamber of Architects, it is stated that the number of
graduated female architects and the number of female architects
registered to Tiirkiye Mimarlar Odasi do not match (Dostoglu & Erkaslan,
2010). This contradiction is also encountered in the records of
architectural organizations abroad. Due to the traditionally male-
dominated structure of the construction industry and its culturally biased
perspective, the view is that the industry is a more challenging field for
women than for men (Fowler & Wilson, 2004; Gregory, 2006; ONS, 2009;
Fielden, 2010; Architects’ Council of Europe, 2018). In line with this
information, the main purpose of this research is to reveal the career
barriers faced by female architects in the construction sector, to collect
these obstacles in a single source and to understand whether these career
barriers differ according to career stages. In the literature research,
career barriers faced by female architects in the construction sector were
obtained from different sources. There are a number of qualitative and
quantitative studies on these career barriers. With the information
obtained, scales for career barriers were created and a survey was
conducted with female architects. Thus, career barriers are included in a
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single source and the exposure of women architects to these barriers has
been re-examined. In addition, this study differs from other studies on
female architects in that it investigates the exposure of female architects
at different career stages to career barriers. Although there are many
studies on the career barriers of female architects abroad, studies in
Turkey are almost non-existent.

Female Architects in The Male-Dominated Field

Societies define the person who should hold the architectural power
in terms of their deep-rooted roles as those who have the power to
govern. In the traditional structure, the strong and strong-willed person
was accepted as a man (Grimes, 2007), while women were integrated
with the concepts of mother and wife in the society, and this situation was
reflected in the architectural profession by limiting the duties of female
architects to residential architecture (Wright, 1997). Even when women
started to take part in the architectural profession, they were not
recognized as real architects (Grimes, 2007). The debate over whether
women architects are architects or not was reflected in an article in the
magazine called 'American Architect and Building News' (Wright, 1997).

Looking at the historical background, women have not been
recognized in the history of architecture, mostly because they contribute
to the built environment (Grimes, 2007). Women architects are also given
little place in historiography (Grimes, 2007, Stratigakos, 2016, Saricelik,
2017, Alvarez & Gomez, 2017). Moreover, female architects do not appear
in the historical record, they often remain in secondary status in the
offices of their male colleagues, lose their individuality and are
overshadowed by well-known male colleagues (Grimes, 2007). Thus,
there are few documents about women architects in historiography. It is
possible to list the reasons for this situation as the fact that the works of
female architects do not survive or that these works cannot be preserved,
and that female architects work under the body of competent male
architects (Stratigakos, 2016).

From a current perspective, the construction industry continues to
resist the entry of women into the construction industry with its
traditionally rooted structure and a perspective based on cultural
prejudices (Grimes, 2007). Because the construction industry, with its
male-dominated image and brute force, draws an image that requires
tolerance against unfavorable working conditions and rude speech. It is
this image of the construction industry that renders women indifferent to
the industry (Agapiou, 2002; Ling & Poh, 2004; Denissen & Saguy, 2014).
According to a study conducted by Fielden et al. (2001), the construction
industry has a male-dominated, macho image (Fielden et al., 2001). The
construction industry is portrayed as a macho culture characterized by
gendered colloquialism and conflicts, crises and conflicts that can be
frightening for women working in the industry (Fielden et al., 2010). Due
to this image of the construction industry and masculine approaches in
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recruitment, women will not want to stay in the construction industry
after graduation due to the difficulties of working in a male-dominated
environment (Dainty et al., 2000, Hamel, 2009, Mavriplis et al., 2010,
Kurtulus & Tomaskovic-Devey, 2012). For example, although nearly half
of the number of students graduating from architecture programs in the
United States are women, 13% of the number of registered architects in
the organization are women, and the construction industry, which is
more abrasive for women, is still male-dominated (Gregory, 2006; ONS,
2009; Fielden, 2010; Architects). ' Council of Europe, 2018).

It is known that there are a significant number of barriers to women's
participation in the construction industry and their taking up positions in
the hierarchy of an organization (Amaratunga et al., 2006). When the
management cadres of the companies in the construction sector are
examined, it is seen that with the presence of these barriers, women are
much less in the management positions than men (Woosnam, 2007; Fairs,
2017).

Working Conditions of Women Architects

In studies focusing on women's careers, it has been seen that the
barriers women face throughout their business life are considered
important in terms of their career processes. There are also a number of
barriers to the entry of women who want to take part in the construction
industry (Dainty et al., 2000; Amaratunga et al., 2006; Powell et al., 2006;
Thurairajah, 2007; Fielden et al,, 2010; Fernando et al., 2014; Secatore &
Young, 2016). These barriers are the image of the construction industry
(Gale, 1994; Fielden et al., 2000; Fielden et al., 2001), career knowledge
(Gale, 1994; Fielden et al., 2000; Agaipou, 2002), the culture and work
environment of the construction industry. (Bennett et al., 1999; Dainty et
al, 2000, Fielden et al., 2000), family (Fielden et al., 2000, Lingard &
Francis, 2004), attitudes in recruitment (Fielden et al., 2000, Fielden et
al,, 2001) in the literature.

The construction industry is prejudiced against female workers
(Amaratunga, 2006) and attitudes and behaviors in the construction
industry are not woman-friendly (Afolobi et al, 2018). While male
managers in the construction industry mostly hinder the recruitment of
women and exhibit sexist attitudes in the recruitment of women (Dainty
et al.,, 2001), on the contrary, some female architects are recruited to the
organization they work for because of their gender and when they realize
this situation, they leave the organization. (Dainty et al,, 2001). In the
construction industry, women are misjudged about their capacities when
compared to their male counterparts (Chun et al, 2009). These
misconceptions; The project was based on issues such as minimal
recognition at the sites (Menches & Abraham, 2007), lack of role
models/mentors (Yates, 2001), slow career development (English &
LeJeune, 2012) (Afolabi et al., 2019). In the male-dominated construction
industry, gender is an important factor in affecting job performance for
both women and men (Denisen, 2006; Duke et al, 2013). However,
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women in the construction industry historically; they are more likely
than men to enter the sector, difficult working conditions, barriers to
promotion, and dismissal (Berik & Bilginsoy 2006, Paap, 2006; Saucedo
& Morales, 2010, Duke et al., 2013). In addition, in studies conducted,
women state that they are concerned about the gender-based
discrimination they encounter in the construction industry, unequal
wage tariffs, and issues that affect their career progress, such as the
management of work-family responsibilities (Loosemore & Waters 2004;
Worrall et al,, 2010; Watts, 2012; Worrall, 2012). ; Sang & Powell, 2012).
Although women's employment in the construction sector is not new,
they continue to experience the same barriers as women before them
(Denisse, 2006; Aydin & Erbil, 2019).

In the male-dominated structure of the construction sector in terms of
social roles, it is accepted that women are employed in offices instead of
construction sites (Enshassi et al., 2008). According to the construction
sector, the job skills of women working at construction sites are
secondary when compared to their gender (Paap, 2006). On the other
hand, men express masculine discourses to honor their work. Women
stated that they felt powerless in the construction industry because of
these situations and practices (Saucedo & Morales, 2010). Women are not
satisfied with their professional life. This situation leads women away
from the production areas where men in the construction industry work
intensively and to office environments (Dostoglu & Erkaslan 2010).

Career Barriers of Women Architects

There are many studies on women architects. Studies have generally
focused on the historical background (Adams & Tancred, 2000) or why
women leave the profession (Anthony, 2001; De Graff-Johnson et al,
2003) (Caven, 2004). In this research, which was conducted to examine
the career barriers of female architects, many studies involving female
architects were examined. These studies include different sub-topics
such as the entry of women into the architectural profession, the
reflection of the female body in design, and the problems women face in
the architectural profession. The scope of the study is on the career
barriers of female architects. In the context of this scope, the barriers
identified in the studies on women architects are included in Table 1
(Table 1).

Based on the studies, women architects are exposed to wage
inequality, male-dominated structure, inflexible working hours, sexist
attitudes, glass ceilings, family-career balance career barriers (Aydin
2021).

140




M. Aydin, & Y. Erbil

Table 1. Career barriers detected in the study
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Current Research on Women Architects

When the studies are examined; Although there are many studies in
the world that include the obstacles that women architects face in their
professional careers, there are few studies on women architects in
Turkey. Table 2 includes some of the prominent studies in the literature,
which will help to identify the career barriers mentioned in this study,
related to female architects in the literature review.
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Table 2. Researches on women architects in Turkey and in the world

‘Women face a number of different obstacles when they want to
enter the profession of architecture. After receiving architectural
Sharon E. education, many women can gain a place in the sector by being
Grimes 2007 | associated with a male colleague or through their spouses. It
becomes impossible for them to have a sustainable career
because they have limited workspaces.’

‘Women choosing careers in non-traditional sectors such as the
construction industry face many barriers to enter and stay in
Amaratunga | their chosen industry. It is the male-dominated structure of the
ve etal. 2006 | construction sector that reveals this situation in the construction
sector. This structure drives women away from the construction
industry.’

‘When the studies on women in the construction sector are
examined; In most studies, multi-role conflict and the need to

Navarro-
Astor ve et balance personal life with work is an almost exclusively female
al. 2017 problem. In the face of such problems and responsibilities,
women feel compelled to take a career break.'
‘The architectural profession has a male-dominated
Merve environment. Although women took part in the profession, they
Sarigelik could not find a place in architectural historiography. In this
2017 direction, it is possible to talk about the existence of an unequal
and prejudiced historiography in architecture and art.’
‘The positions of female architects in the offices of which they are
Nadive partners are not determined professionally, but rather based on
y their gender. Women architects in partnership with co-family or
AKkyiiz 2017 . . .
male colleagues; has adopted in-office roles such as project
design and project follow-up.’
‘While factors such as the inconvenience of working hours of
. male and female technical staff, lack of holidays, workload,
Giircanl ve . . . . .
imbalances in work life, and the uncertainty of job
etal. 2018 A .
responsibilities are the stress factors of the work environment,
gender discrimination is added to these factors for women.’
MATERIAL AND METHOD

The sample of the study consists of female architects in Turkey. An
online survey study was prepared to collect data. The survey was
conducted through 'online surveys', a web-based internet service, and by
creating a survey-specific web address
(https://www.onlineanketler.com/s/kadinmimar). The web address
was sent to potential participants via e-mail. Between 23.03.2019-
03.11.2020, 268 female architects participated in the survey.

The questionnaire created to collect data consists of 4 parts. These
sections were collected under the headings of demographic
characteristics (section 1), career barriers (section 2), women architects’
perceptions of the structure of the construction industry (section 3), and
suggestions of women architects on the structure of the construction
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industry. The aim of the problems in the first section, which includes
demographic characteristics, is to collect data on features such as the age
of female architects, the number of children, the type of institution and
sector they work, and their position in the institution. The second part of
the questionnaire consists of questions about career barriers. This
section consists of 6 different career barriers determined for female
architects. The contents of these sections and questions are as in Table 3.

Table 3. Classification of survey questions on career barriers

CAREER BARRIERS CONTENT OF THE SURVEY QUESTIONS

— Remuneration of men and women for the
same work

— Transparency of the wage issue

—  The factor of gender in determining wages

Wage Inequality

—  Flexibility of working hours
Working hours — Relationship between intensity of working
hours and family-career balance

—  Structure of the construction industry
Male-Dominated —  Gender factor in task distribution
Structure — Perspectives on women architects in the
construction industry

—  Impact of women-specific conditions
Sexist Attitudes —  Marital status
—  The effect of gender on professional life

— Barriers placed by men that prevent women

Glass ceiling from progressing in the profession

Family-Career Balance —  Factors in balancing family and work life

In the third part of the survey, there are questions created to
determine the perceptions that the construction industry is more
challenging for women architects and full of barriers for women,
according to their career stages. The fourth part of the questionnaire
includes questions about the issues that they think should change in the
structure of the construction industry for the professional careers of
female architects. Survey questions were prepared in 5-point Likert type
in order to collect data on career barriers (section 2), possible
perceptions of female architects about the construction industry (section
3), suggestions of women architects on the structure of the construction
industry (section 4). The options, score ranges and evaluation criteria for
the answers to the items in the prepared questionnaire are as in Table 4.
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Table 4. Scale and score ranges and evaluation criteria in the questionnaire (Tantekin Celik & Laptal
Oral 2013).

Options Likert scale Ranges Evaluation Criteria
Absolutely agree 5 4.20-5.00 very high level
[ agree 4 3.40-.4.19 high level
Undecided 3 2.60-3.39 medium-level
[ do not agree 2 1.80-2.59 atalow level
[ strongly disagree 1 1.00-.1.79 very little

SPSS 22 package program was used for the entry and statistical
analysis of the data collected by the questionnaire. Descriptive analysis,
reliability analysis and Kruskal Wallis test were performed for the study.

FINDINGS OF THE RESEARCH

Performing Reliability Analysis

The Cronbach Alpha (o) value for the scale reliability of the
questionnaire created for data collection was calculated as 0.875.
According to this value, the scale was found to be highly reliable.

Cronbach Alpha (a) values for the sub-dimensions of the scale are as in
Table 5.

Table 5. Reliability values for scale sub-dimensions

Career Barriers Variable Confidence value (o)
Wage Inequality 5 0,633
Working hours 3 0,751
Male-Dominated Structure 6 0,710
Sexist Attitudes 10 0,666
Glass ceiling 7 0,645
Family-Career Balance 5 0,652

Career barriers sub-dimensions and perceptions scales were
determined as 'highly reliable’ and recommendations scale as 'highly
reliable’.

Profile Of Female Architects Surveyed

The majority of the female architects surveyed are in the early career
stage. The percentages of female architects are close to each other in
terms of marital status. The majority (81.7%) of the female architects
participating in the survey are in the private sector. In terms of
management experience, it was determined that 64.9% of the female
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architects who participated in the survey did not have management
experience. There are equal numbers of female architects with
managerial experience in senior and second-level management levels.
49.6% of female architects work between 41-50 hours per week (Table
6).

Table 6: Profile of female architects participating in the study

Frequency Percent
Early career stage 167 62
o mid career phase 62 23
Distribution by age
late career stage 37 14
non-career 2 1
. The married 131 48,9
Marital status -
Single 137 51,1
2-5years 111 41,4
5-10 years 60 22,4
Professional 10-15 years 28 10,4
experience years 15-20 years 33 12,3
20-30 years 29 10,8
30+ years 7 2,6
Public 49 18,3
Sectors they work -
Special 219 81,7
Yes 94 35,1
Management status
No 174 64,9
Second Management Level 40 43
Management levels | Third Management Level 13 14
Senior Manager 40 43
< 20 hours 9 3,4
21-30 hours 15 5,6
Weekly working 31-40 hours 68 25,4
hours 41-50 hours 133 49,6
51-60 hours 33 12,3
60> hours 10 3,7

Findings on Career Barriers

The findings of the survey conducted with women architects are given
in Table 7. According to the arithmetic averages of wage inequality (X=
3,5694), inflexible working hours (X= 3.9366), male-dominated structure
(X= 3,5840) and family career balance scales, female architects stated
that they were exposed to these career barriers at a high level. According
to the arithmetic averages of the sexist attitudes (X= 2.9586) and glass
ceilings (X= 3.3417) scales, female architects stated that they were
exposed to these career barriers at a moderate level (Table 7).
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Table 7. Findings on career barriers

Arithmetic | Scale Average
mean (X) X)

Inflexible working hours make it

difficult for women architects to 4,019

balance their work and family lives.

The absence of part-time work in

the construction industry makes it 3892 1 4 6
difficult for women architects to ’ 3,9366

stay in the industry.
Freelancing (opening an office,
outsourcing, etc.) is more attractive

. 3,899
for female architects due to
inflexible working hours.

Working hours

Women architects’ unique

situations such as motherhood,

pregnancy and menstruation create 3,836 2,9586
a negative situation in their

employment and business life.
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Sexist Attitudes

Marriage and fatherhood of male
architects creates a negative
situation in their employment and
business life.

2,209

[ often come across the phrase 'male
architect' in job postings.

3,127

There are no specialized areas such
as WCs for female architects in the
construction site.

3,657

Since I am a woman, I have to do
cleaning and tea service etc. at my
workplace. I am expected to take
charge of the subjects.

3,198

[ encounter/hear about harassment
against my female colleagues.

3,500

In the company I work for, women
are given priority in matters such as
promotion and wage increase.

2,328

In the company [ work for, men are
given priority in matters such as
promotion and wage increase.

2,642

Being a woman has helped me
recruit and advance my career.

2,343

[ have been discriminated against
on the basis of gender by a female
colleague.

2,746

Glass ceiling

It is more difficult for female
architects to be promoted in the
profession than male architects.

3,336

The advancement of female
architects in the profession is
limited compared to male
architects.

3,377

The male-dominated structure of
the industry makes senior
promotions inaccessible for female
architects.

3,373

In the construction sector,
managers are generally men.

3,828

Promotion conditions are
equivalent for male and female
architects.

2,974

Women architects need to make
more efforts in order to be in the
upper levels in the construction
industry.

3,660

In terms of career development,
male and female architects have the
same opportunity.

2,791

3,3417

Family-

Career

Having children of female architects
negatively affects their careers.

3,937

Women architects are supported to
return to business life after having
children.

3,306

3,7530
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There is a lack of female architect
role-models balancing career and
family life in the construction
industry.

3,903

Having children does not offer an
advantage for female architects in
their working environment in the
construction industry.

3,832

Working  conditions in  the
construction industry are made in a
more challenging environment for
female architects.

3,787

Wage Inequality

According to the data of the wage inequality career barrier scale,
female architects state that they work for lower wages than their male
counterparts. He is moderately involved in the transparency of
remuneration in the work environment and gender equality in
recruitment. He stated that there was no wage increase against the
expectation of performance increase in the business environment.
Participating female architects think that if they were male architects,
they would work for higher wages.

Inflexible Working Hours

According to the data of the career barrier scale of inflexible working
hours; inflexible working hours, for female architects make it difficult for
female architects to balance their work and family lives. The absence of
part-time working hours in the construction industry pushes women
architects away from the construction industry. For female architects,
freelance work is more attractive due to the flexibility of working hours.

Male-Dominated Structure

According to the data of the inflexible working hours career barrier
scale, female architects think that the construction industry is male-
dominated in terms of sanction power and numerically. He thinks that
assignments in the construction sector are based on gender and that they
are isolated in the relations between men in business relations. Women
architects agree at a moderate level that there are no supporting
elements for women architects in the construction industry and that the
construction industry accepts the competence of women architects.

Sexist Attitudes

According to the data of the gendered attitudes career barrier scale,
female architects state that women-specific situations create a negative
situation in their employment and business life, while male architects
state that marriage and having children do not create a negative situation.
Women architects are often faced with the phrase "male architect” when
hiring, they experience gender-based discrimination by their fellows, tea
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service in the workplace, cleaning, etc. They also stated that they
participated in the subjects of undertaking the subjects at a moderate
level. Women architects think that there are no areas specific to women
in working environments such as construction sites. Female architects
stated that they faced harassment against their colleagues. Women
architects did not agree that women are given priority in matters such as
promotion and wages for women in the institutions they work in, but they
expressed the same situation for men at a moderate level. Women
architects stated that they do not agree with the fact that being a woman
is an advantage in recruitment.

Glass Ceilings

According to the data of the glass ceilings career barrier scale, it is
more difficult for female architects to get promoted in the profession
compared to male architects, the male-dominated structure of the
industry makes top-level promotions inaccessible for female architects,
the promotion conditions are equivalent for female and male architects,
and female and male architects are more likely to be promoted in terms
of career development. moderately participates in the subjects for which
they have the same opportunity. He stated that their advancement in the
profession is limited compared to male architects. Female architects
think that the managers in the construction industry are generally male
architects. Women architects think that they need to make more efforts
to be in the upper levels of the construction industry.

Family-Career Balance

According to the data of the Family-Career Balance Career Barrier
Scale, female architects state that having children negatively affects their
careers and having children does not offer an advantage for female
architects in their working environment. She is moderately involved in
being supported in returning to work after having a child. Women
architects stated that there is a lack of female role-models in the
construction industry, and the working conditions are made in a more
challenging environment for female architects.

Determination of Career Barriers by Career Stages
Career stages of the participants were determined in order to

determine career barriers according to career stages.
Table 8. Career stages of female architects surveyed

Career Stages Frekans f(;)r)cent
Early Career Stage (22-34) 167 62

| Mid Career Stage (35-50) ‘ 63 | | 24 ‘
Late Career Stage (50-65) 36 13

| 65+ E | E |

Total 268 100
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62% (167 people) of the surveyed female architects are in the early
career stage (22-35 years old), 24% (63 people) are in the mid-career
stage (35-50), 13% (36 people) are in the late career stage (Table 8).

Table 9. Career barriers of surveyed women architects according to career stages

N average sd | X2 p
Early Career Stage
. 'E’ (22-34) 167 127,46
& © Mid Career Stage
g % (35-50) 62 142,04 2 2,866 0,239
= Late Career Stage
(50-65) 37 146,46
Early Career Stage
® (22-34) 167 136,43
2 5 Mid C St
£ 2 (3‘5_5023”3” 8¢ | 62 140,97 2 [5083 0,079
= =
Late Career Stage
(50-65) 37 107,74
Early Career Stage
=
3 g (22-34) 167 137,93
v S i
<= £ § | Mid Career Stage | 135,83 2 4217 |04121
s g 2 | (35-50)
S & | Late Career Stage
av &
(50-65) 37 109,59
Early Career Stage
.3 (22-34) 167 129,16
n © :
% Z | Mid Career Stage | o) 128,04 2 |6029 |0,049
= (35-50)
-
< Late Career Stage
(50-65) 37 162,23
Early Career Stage
o (22-34) 167 120,67
= :
§ & | Mid Career Stage | o, 152,11 2 | 12,842 | 0,002
S 3 (35-50)
Late Career Stage
(50-65) 37 160,22
Early Career Stage
g o | (22-34) 167 137,42
1 c = N
% ER: Mid Career Stage 62 137,69 2 4483 0,106
s g £ |(35-50)
8 & | Late Career Stage 37 108.78
(50-65) '

In the study, the career barriers of female architects to create
significant differences for female architects at different career stages
were examined. In the results of the hypothesis test, there were no
significant differences in terms of different career stages for career
barriers coded as wage inequality, inflexible working hours, male-
dominated structure and inability to establish a family-career balance. It
has been concluded that there are significant differences for female
architects in different career stages for career barriers coded as gendered
attitudes and glass ceilings. While these career barriers are seen more in
advanced career stages, it has been determined that they are less
common in early career stages. In terms of glass ceilings career barrier, it
is possible to associate this result with more encounters with glass
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ceilings, as female architects have a higher chance of catching managerial
positions in later career stages. Sexist attitudes examine career barriers,
wage and promotion increases, and motherhood. Again, since these
situations are seen more in advanced career stages, it makes it possible
for female architects in advanced career stages to encounter more
gendered attitudes (Table 9).

COMPARISON OF FINDINGS
Comparison of the findings with similar studies according to the data
obtained as a result of the study is as in figure 1.
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LOOSEMORE (2004)
KANCHANA AND GINIGE (2003 " AMARATUNGA 2006
. FIELDENet.al(2010)
1 5 1 FAMILY-CAREER - ozcelik 010y
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warts@oiy  Figure 1. Comparison of the findings

According to the results obtained in the research, female architects
stated that they were exposed to career barriers coded as wage
inequality, inflexible working hours, male-dominated structure and
family career balance at a high level, and that they were exposed to career
barriers from gendered attitudes and glass ceilings at a moderate level. It
has been observed that wage inequality arises as a result of career
barriers, the fact that male and female architects receive different wages
for the same work and there is no equality in terms of remuneration.
Inflexible working hours emerge due to the general structure of the
construction industry. The male-dominated structure stems from the
traditional structure of the construction industry. It has been determined
that the male-dominated career barrier has emerged as a result of the fact
that men dominate the sector more numerically and in terms of authority,
the distribution of duties is determined based on gender, and the
visibility of female architects in the sector is low. It has been observed
that the family-career balance is a result of the attitude that women
architects face in their business life on having children.

It has been concluded that there is no differentiation according to
career stages in the career barriers of wage inequality, inflexible working
hours, male-dominated structure and inability to establish a family-
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career balance. Female architects at different career stages are similarly
exposed to these career barriers. However, it was concluded that career
barriers such as sexist attitudes and glass ceiling barriers have significant
differences for female architects at different career stages. According to
the research, it is possible to say that female architects in the late career
phase are most affected by the glass ceilings and sexist attitudes, which
are career barriers, followed by female architects in the middle and early
career phases. In terms of glass ceiling career barrier, it is possible to say
that female architects have a higher chance of catching managerial
positions in advanced career stages, and accordingly, female architects in
advanced career stages are more likely to encounter glass ceilings. Sexist
attitudes examine career barriers, wage and promotion increases, and
motherhood. Again, since these situations are seen more in advanced
career stages, it makes it possible for female architects in advanced career
stages to encounter sexist attitudes more.

Within the construction industry, women architects face career
barriers throughout their careers. Ensuring that more women architects
take part in the construction sector will be an important step in reducing
or eliminating such barriers. This will contribute to the efforts to increase
women's employment, as well as to the country's economy by ensuring
the continuity of people who have received vocational training in
business life. However, making individual efforts to prevent these
barriers faced by female architects during their careers will not produce
a real solution. Instead, both the Chamber of Architects and the private
sector should develop some measures together and raise awareness in
order to overcome these barriers. Because such structural problems can
be solved by collective action, not individual solutions. In order to ensure
equal pay distributions, wages should be determined according to the
nature of the job, not individuals. According to these determined fees, the
Chamber of Architects should follow the fees paid by the
companies/institutions to their members. Inflexible working hours,
instead of limiting working hours in companies/institutions, working
times can be stretched by completing weekly working hours or
completing the given job. Certain criteria that do not include gender on
the basis of companies/institutions can be applied in recruitment and
promotion. In line with these criteria, recruitment or promotion can be
made. Fair attitudes in recruitment and promotion will facilitate the
placement of female architects in the sector and will positively affect the
male-dominated structure of the construction sector. Child care units can
be established in companies/institutions to provide a balance between
family and career. It is of great importance that the measures taken are
supervised by professional organizations in order to ensure that every
measure to be taken is permanent and its continuity. In order to eliminate
the ingrained perceptions of women about the structure of the
construction industry, and to enable women architects to take a place in
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the construction industry with equal opportunities with male architects,
faculties of architecture can be informed about these issues.
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INTRODUCTION

Although crises caused by political and economic conflicts are more
common and suggest a model for future ones, the extent of the crisis
triggered by the coronavirus disease of 2019 (COVID-19) in the first
weeks of 2020 was unexpected for most of the world. On the 11th of
March 2020, the World Health Organization assessed the case as a
pandemic depending on its alarming levels of spread and severity,
calling for precautions (WHO, 2020). The unexpected interruption to
people’s mobility and imposed restrictions brought many industries to a
standstill. Inevitably, architecture, engineering, and construction (AEC)
industry also took its share. While construction sites struggled to stay
operational, the majority of technical offices preferred to send their staff
home and asked them to work remotely. Almost suddenly, people woke
up into a new world where any kind of physical contact with ‘other’
people became almost offensive and our isolated homes became the
only possible place that we can eat, sleep, work, and if possible socialize
in a digital way. The work environment unavoidably shifted into digital
mediums, forcing their limits.

Institutions of the AEC industry are discussing guidelines to
overcome the present and predicted difficulties of the future. However,
it seems that we have just started to understand the repercussions of
the crisis caused by the COVID-19 coronavirus pandemic, and we are
trying to predict how our daily lives and businesses will change in the
near future yet. Discussions over the future of public spaces, public
services buildings and office buildings are hot topics of debate, as well
as the future of the architectural education. Moreover, a recent study
shows that effects of economic crisis can be more destructive for
architects (Nassereddine et al., 2021). While construction markets rise
and fall about 10% in response to major economic crisis, this fluctuation
can be up to 50% for architects (Mirza, 2020).

Architecture is a profession deeply interested in society and human
behaviour. This interest tackles with any kind of change whether it is
referring to a developmental or a destructive one. Moreover, strategic
responses to a crisis is important for a firm to survive and there can be
positive effects of the crisis in the field of innovation (Rodrigues et al.,
2021). This exquisite shifts towards the information and
communications technology (ICT) can also create opportunities and
threats.

It is not just the usual ways of business communication and office
programs that are considered to keep the business world operational
during the COVID-19 crisis. Online meetings became a daily routine
even for people who never practiced them before. Social networking
service (SNS) platforms increased their presence in business
communication to reach clients with ease and practicality (Bursztynsky,
2020), enabled by the smart phones with dedicated social networking
applications. Smart phones became ubiquitous devices of our daily lives
that are even becoming a standard for public services. And, although
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they are mostly privately owned devices, due to their practicality they
became an inseparable office equipment for businesses including the
AEC industry. SNSs that enable instant messaging and live group video
conferencing increased their popularity that are well suited to the
isolation period.

Facebook, Instagram (IG), Pinterest, and LinkedIn are among the
most popular SNSs in the architecture world and IG became one of the
‘most important new tool for architects’ in the last couple of years
especially for design oriented professionals and businesses by the
advantage of its visuals based interface (Abdallah, 2020). IG is a unique
social network of its time, which is the first SNS that was ‘born mobile’
(Miles, 2014). Use of IG among the architects and architectural offices
are also booming, not just on using its social aspects but also using it as
a tool for improving their business (Lee, 2014). Moreover it is not
limited to tech-savvy new generations that are using ICT innovations
since their birth but it is already part of some renowned senior
architects. Architect Norman Foster of London based Foster+Partners
architecture office have started a personal as well as a corporate IG
account in 2017, at age 82. He is being pointed out to be one of the best
Instagrammers of the architecture world (Furman, 2019).

ICT technologies have implemented a revolutionary infrastructure
into the human civilization, such that it seems somewhat impossible to
think our future apart from it. New media technologies built over them
are changing the way we communicate and do our businesses with an
increasing pace. While our smart-phones are becoming an inseparable
part of our bodies like a limb, just as (McLuhan, 1964) predicted, social
media is becoming an inseparable part of corporate identity (Devereux
et al, 2017). On the other hand, the concept of social media is literally
young and its implications are yet to be further discussed. But it is
becoming more apparent each day that, what social media changed so
far seems to be only “a scratch on the surface of what is coming and
what is possible” (Aral et al., 2013). All the professions should be aware
of the opportunities presented by the advances in the ICT technologies,
such as social media (Stonor, 2019). Taking these into consideration, it
seems like SNSs are becoming an integral part of our lives, not just for
leisure, or business, but also for manifesting a digital identity. In the
business of architecture, the digital identity of an architect can easily get
intertwined with his corporate identity. SNSs can be considered as a
practical way for architects to express and discuss opinions about the
predicted change and future implications that will affect the society and
the profession. In this framework, SNSs create strategic value
throughout the organization and become a tool for developing next
generation of ideas (Arora & Predmore, 2013). Therefore, examining
architects’ 1G practice as a business activity, appears to be worth
examining.

The main research interest for this paper is to identify the first
reactions of the architects against the COVID-19 pandemic, using their
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IG activities. According to the tackled research interest, three research
questions of qualitative and quantitative units of analysis are set as
follows:

Q1: How was the performance of architects/architecture offices’
Instagram accounts? (Quantitative & Qualitative implications)

Q2: Did Architects respond to the COVID-19 pandemic by their
Instagram posts? (Quantitative implications)

Q3: How did the architects react to the pandemic? (Qualitative
implications)

METHODOLOGY, SCOPE AND LIMITATIONS

This research is in a retrospective-documentary form, with
descriptive analysis, trying to identify reactions of architects against the
COVID-19 pandemic in the first wave of the crisis, using their social
media traffic, in particular IG posts. This methodology is adapted to
provide a summary of the available evidence and the critical analysis of
the subject. In order to be legitimate, this kind of methodology needs to
be transparent in data collection (Hadengue et al., 2017) and should
involve a descriptive summary (Rodrigues et al., 2021).

A similar methodology is used by Ilter (2020), to make comparison
between seven global and seven Turkey-based architecture firms.
However, findings of mentioned research is limited as the short list of IG
accounts are a mix of personal and corporate accounts, number of media
uploads are taken from a third-party web site, and qualitative analysis
of uploaded media is not detailed.

Using a parallel methodology, this research increases the number of
companies compared to 10 each, and only corporate accounts are taken
into account which introduces eight new international and four new
Turkey-based firms. Media uploads are examined using relevant IG
accounts, performance analysis are double-checked using two different
dedicated web sites, hashtags are scanned, a more in-depth qualitative
analysis is accomplished, and correlation analysis is used for possible
relationships, which is expected to give more accurate and seminal
results.

Content Analysis

Content analysis is a research method for analysing the content of
various documents, such as visual and verbal data (Harwood & Garry,
2003), not necessarily from an author’s or user’s perspective
(Krippendorff, 2004). It is often used to decide the occurrence of certain
words, themes or concepts within the data provided. This method can
be used to quantify the presence, meaning and relationship of such
words, themes or concepts. As a distinction from many other social
sciences research methods, content analysis does not require data
collection directly from people. It uses data from recorded information
in forms of text, media, or other articles. In this context, content analysis
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method is selected for analysing the digital media content of corporate
IG accounts.

Codes of the content analysis are formed using the keywords that are
reminiscent to the COVID-19 pandemic crisis. These codes included
direct references to the pandemic such as ‘COVID-19’ or ‘corona’ and
varied through more contextual indicators such as ‘stay safe and
healthy’ or ‘difficult times’. Starting with a quantitative analysis, the
frequency of these codes’ presence are recorded. After that, a qualitative
search for the stress caused by this global crisis that may be skipped by
these pre-determined codes are looked for. Text and visuals are checked
for possible implicit or explicit ties relative to the research questions.
Findings of this qualitative search that are indicating an implicit relation
to the research theme are also added as ‘other’ to the table of codes.

In order to maintain a more in-depth performance metrics analysis of
the architects/architecture offices, two professional websites, dedicated
to making statistical analysis for social networking  sites,
‘socialblade.com’ and ‘popster.com’ are employed. A descriptive analysis
of the selected digital media content is presented following
theseanalysis.

Time Frame

In order to set a time frame for analysing the reactions of the
architects, the period between the last week of February 2020 and the
first week of June 2020, covering roughly 70 calendar days on average is
chosen. This period is regarded as the first wave of the pandemic by
many, although it is not scientifically sound until the pandemic is
officially over (Zhang et al, 2021). However, the disturbing
consequences of the contagion has been spread to the Africa, Europe
and Americas in late February. In the following months, we saw
restrictions and lockdowns, causing tremor globally. Although each
country did have its own scheme and dates, in early June 2020 most of
the European countries, as well as Turkey, started to ease the taken
measures considering the predictions (Dzien et al., 2020) that pandemic
will slow down in the summer months. Regarding this relatively
turbulent period of the fight against the virus and representing the first
wave of shock and despair ending with the ease of restrictions and
lockdowns for many countries in the northern hemisphere, this period
is considered appropriate for the research.

Sample Selection

While selecting the set of architects, it is found useful to set two
groups of architects and make comparisons between these groups. 10
Architecture companies that are based in Turkey are selected based on
the architect associations’ data depending on their social media practice,
retrieved from a research regarding social media use as an innovative
tool for strategic brand management. These Turkey-based companies
are Autoban, Avci Architects, Bahadir Kul Architects, Cinici Architects,
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EAA-Emre Arolat Architecture, ERA Architects, Erginoglu & Calislar
Architects, GAD Architecture, Tabanlioglu, and Toner Architecture.
Although the research showed more social media activities for some
other companies, they are eliminated due to the lack of their IG
accounts, or insufficient data for the assessed period.

On the international side, an international business magazine’s short
list ‘The 10 most innovative architecture companies of 2021’ is
considered as the starting point for selecting the architects (Fast
Company, 2021). The 10 architecture companies suggested by the web
site are studied to reach their official IG accounts and make the
necessary analysis over them. However, no trace of an IG account could
be found for 3 of the 10 companies and 2 company’s accounts did not
provide the needed analysis for the decided time-frame because of their
personal to corporate account status change was too recent. The 5
remaining companies from the Fast Company list is as follows: Mass
Design Group, Studio Gang, Diller Scofidio + Renfro, SGA Architecture,
and Gensler. As the list of international companies fell short of the
intended number of 10 companies, another list, Archdaily’s ‘These Are
the World's Most Innovative Architecture Firms’ is referred (Grozdanic,
2016). A total of 10 companies to conduct the research is formed by
adding BIG, Shop Architects, Perkins & Will, NBB] and HOK to this list.

The separation between the firms depends on their home country
only, and naming these groups is referencing the Engineering News
Record (ENR) magazine. ENR releases annual lists ranking firms of the
AEC industry, such as the Top 225 International Design Firms, and
provide valuable data for researchers (Lu, 2014). As a US based
magazine, ENR lists the firms based outside the US as ‘International’.
Regarding this separation, this research groups the firms as ‘Turkey-
based’ and ‘International’, where the international group represents the
firms that are based outside Turkey. In their business environment
many Turkey-based firms have offices and active projects outside their
homeland. Likewise, many of the international firms have offices outside
their homeland, and have operations in Turkey.

Restrictions

Due to the research variables selected for this study, this research
has many limitations. The architects selected for this research are
innovative firms considered by either a magazine as stated above or a
research on the social media use of architects. However, these
specifications do not necessarily point out a high performance in
innovating or successful social media usage as a management strategy of
the firm. Besides all these peculiarities are quite time dependent,
especially when the social media activities are addressed. So, a different
sample selection, a different period and other social media networks
may put forward different results. Moreover, other stakeholders of AEC,
such as engineering firms, professional institutions like chambers,
associations, non-governmental organizations, AEC industry related
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blogs, would all add-up to this discussion from different perspectives,
and using a larger sample size will improve the statistical significance of
the results.

Separating the corporate accounts of the firms, with the personal
ones of the leading architects can be difficult for some of the businesses.
Some of the architects/offices have side accounts besides their official
business accounts that even have more followers than the business
account. For an example, the IG account ‘Zaha Hadid Architecture’ has
1.1 million followers, where the official business account ‘Zaha Hadid
Design’ has roughly 111.000 followers. Only the business accounts are
deemed for this research to avoid any confusion.

The performance of individual IG accounts can be measured in
different ways. The first measures and the most easily accessible ones
are the number of the followers of the account, number of the accounts
being followed by and number of media uploads (posts) shared by the
users. However, these numbers are not enough to predict the
performance of an account if the research focuses on a relevant period
or some other basic comparisons between the account and that
particular social networking population. Quantitative analysis made for
the first research question of this research depends on the data taken
from the social media analysis web sites ‘socialblade.com’ and
‘popsters.com’. Moreover, as the content analysis of the IG accounts are
made past the research period, possible posts and stories deleted by the
users or the time setting, as well as links removed are being excluded
from this research. Social media is a relatively new-established research
area and the social networking platforms that are being explored are in
a constant change of popularity. IG is selected as a preferred social
networking platform frequently used by designers at the time of the
research. However, other social networks in combination with different
architecture offices may propose a distinct perspective.

ARCHITECTS’ REACTIONS OVER THE SOCIAL NETWORKS
Performance of Architects/Architecture Offices on Instagram
For the first research question, a mixed way of analysis that has both

quantitative and qualitative implications is used. In order to find

quantitative answers to “Q1: How is the performance of
architects/architecture offices’ IG accounts” and interpret the findings,
the selected social media analysis web sites are utilized. IG performance
analysis summary of the selected architects’/architecture offices’ IG
accounts are shown on Table 1. The architects are sorted according to
their media uploads during the period selected for the research. As the
data retrieved from socialblade.com is weekly, there is a slight shift in
start and end dates of the period analysed by this certain web site. Due

to this shift, the period analysed is between February 24-29th to June 6-

7th, and acknowledged as reliable. The start of this period cover the

phase when the outbreak turned into a pandemic and restrictions as
well as lock-downs took place all over the world. The end date complies
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with the ease of these restrictions mostly for EU and surrounding
countries as stated in the methodology part. On the popsters.com side,
the period is more certain and accepted as February 24th to June 7th.

Depending on this period, ‘social grade’, ‘number of followers’ and
‘number of following’ are taken from socialblade.com, and ‘number of
uploads’, total likes’, and ‘total comments’ are taken from ‘popsters.com’.
The metrics shown on the table include the overall numbers of posts
shared by the account, total number of followers, and number of
accounts followed by the account as basic indicators. Average likes and
average comments are means of the responses for the shared content
and provide data for the ‘social grade rank’ that is calculated by the
socialblade.com in comparison with other similar accounts. These
variables are also used to calculate ‘engagement rates’ by both analysis
web sites, but they are excluded on Table-1.

The number of posts, number of followers and number of followed at
the end of February are shown on Table-1 to reveal any meaningful
changes that happened during the period of the pandemic restrictions.
The architects are sorted according to their media uploads during the
selected period. First three Turkey-based architects’ media uploads are
significantly higher above the average of both groups while Gensler is
the top uploader with a slight difference with the top 3 Turkey-based
architects. Emre Arolat Architecture’s IG account is the only B- rated
architecture office between the Turkey-based group as all the others are
rated C+. Between the international architects, the only company that
has C+ social media grade is SGA Architecture while all the others are
graded as either B- or B. Table 1 provides numbers to assess the social
media performance of these two groups.

Apart from the differences of account grades assigned by the
Socialblade.com, the international group reaches an average of 94k
followers at the end of the selected period, while in the Turkey-based
group this number is around 15,5k. The percentage of increasing
follower numbers are also different for international and Turkey-based
groups. In this period, the international architects increase their
followers by %7,92 while the Turkey-based architects’ followers
increase by %4,58. Similarly the mean value of accounts that
international architects follow is 512 while Turkey-based ones is 340. In
both groups, there are a few architects who loose followers or decreased
the number of followed accounts in this period. The difference between
number of followers also reflect from the number of responses. While
the international group receives 1633 likes and 17,2 comments on
average, the Turkey-based group has 345 likes and 3,2 comments. With
these numbers, both groups have the same value of comments per
follower by %0,02. However, Turkey-based architects have a greater
value of likes per follower than the international ones, with values of
%2,22 and %1,74 respectively. Table-1 does not show significant
relations between these variables. However, while the international
architects’ data do not show a relationship between the number of
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uploaded posts and the increase in their follower numbers, Turkey-
based architects’ number of posts and the increasing number of

followers show a significant relationship in this period, when a

Pearson’s Correlation test is conducted (r (10) =.903, p <.001).

Table 1. Instagram Performance Summary of International and Turkey-based

Architects’/Architecture offices’
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Finally, Table-1 shows the number of posts uploaded in the selected
period for each architect group. Total number of posts sent by the
international architects is 233, while the Turkey-based ones have 213.
That makes a difference of around %10 between the groups. However,
while there are 3 companies that have a single digit number of posts in
the international group, 6 of the Turkey-based architects have a number
of posts below 10, and 2 of the Turkey-based ones do not have any
uploads during this period. The number of total posts have a more
homogeneous distribution for the international architects while %88 of
the posts belong to only 3 Turkey-based architects. A more in depth
analysis is needed to identify if these architects, who are in a way social
media leaders of their scale, have responded to the pandemic during the
crisis period or not.

Traces of response to the pandemic by Instagram Accounts

Architecture extends beyond designing spaces and also shape the
lives of people in different ways. The second research question of the
study tackled with the idea that architects would have been reacting for
the unexpected and traumatic setting created by the pandemic. In order
to examine the ‘Q2: Did Architects respond to the COVID-19 pandemic
by their Instagram posts?’ both group of architects’ IG posts during the
period of late February to early June are observed according to the
content analysis framework formed. Keywords selected for this
framework are checked in the descriptions on the visuals, including
hashtags related to these keywords. Video clips are checked for its
content as well as the ‘stories’. Results of this scan is shown on Table 2.
The numbers given in Table-2 shows different number of reactions
expressed by the architecture offices. These responses bring us to our
third research question: ‘Q3: How did the architects react to the
pandemic?’. Analysis of all these items are separated into three parts
below, according to these items.

Analysis of the Instagram Posts

The dates of the architecture firms’ first IG posts about the COVID-19
pandemic can be seen in Table-2. According to these dates, the first
evidence of the pandemic can be seen at NBB]'s March 9th post. All the
international architects have shared at least one post regarding the
health crisis, and between the firms who responded, the latest first
response belongs to SGA Architects on May 7th. HOK and Shop
Architects have first response dates on April 10th and 4th. The first
response dates are aggregating between mid to late March 2020 despite
different home countries and the Turkey-based firms’ first response
dates also fit in these dates too. However, two of the Turkey-based
architects did not share anything on IG during the research period and
three of the Turkey-based firms did not mention the crisis despite they
shared other posts. Despite the similarities between companies with
different home country origins, some posts remind us the different
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situation of China, where the pandemic started and spread to the globe.
International firms that have China offices, like Perkins & Will or
Gensler have IG posts mentioning their China offices are back to work.
The dates of these posts, as early as 29th of April, give clues that the
pandemic has a different progress in China.

Table 2. Shared documents by the architects and traces of pandemic with keywords for the period
of late February to early June 2020.
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International and Turkey-based architecture firms listed in Table-2,
are sorted according to the number of posts they have made during the
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research period in groups. However, the pandemic response frequency
in their posts’ content is not exactly in line with the their activity
performance. On the international architects side, Gensler is the most
active firm with 66 posts in total, and they have 41 posts related to the
pandemic which also makes the largest number of COVID-19 related
posts. However, second most active firm Studio Gang with 38 posts do
have only 7 related posts, which makes the firm fifth in number of
COVID related posts. Instead, Mass Design Group, which is the sixth
most active firm with 19 total posts, have 10 related posts about the
crisis and takes the second place on this kind of sorting, followed by
Perkins&Will, and HOK by 9 and 8 related posts respectively. Regarding
the total posting activities in the selected period, third most active firm
NBB] with 32 total posts, have 7 COVID related posts. In the group of
international architecture firms, all firms have a related post in their IG
accounts.

In order to analyse these posts, certain keywords are selected to
understand their usage frequencies. Selected keywords and the
frequency they are used by the firms can be seen in Table-2. Between
these keywords, ‘COVID-19/COVID pandemic’ derivatives are used 61
times and take the lead. Next, ‘social distancing’ is used 10 times, and
‘remote working’ 8 times, which makes these keywords second and
third most used keywords respectively. Other than these specific ones,
firms have used others that are not being repeated by most of the
others. These keywords are coded as: ‘office return/return to work’,
‘new normal’, ‘vaccine’, ‘frontlines’, ‘COVID stories’, ‘COVID impact’,
‘work must go on’, ‘architecture can heal’, ‘response guide’, and ‘wash
your hands’.

When the content of the international group’s posts are analysed,
these items regarded as evidence are mostly related to the architects’
proposals to re-thinking the project types of their practice according to
the COVID-19 measures taken, as well as proposals for the post-
pandemic era. Being the most active and responsive to the pandemic
firm, Gensler has many proposals about workplace, school, healthcare,
retail, hospitality, urban space transformations during and post-COVID
era. Perkins & Will have proposals about healthcare buildings,
hospitality industry and workplace return in their posts. The topic of
their first post on March 19th is striking: “Design has the power to
strengthen the spirit of the community”. One of their posts is about a
mobile COVID test lab prototype, while another post is about ‘at home
learning tips’. Mass Design Group and HOK also share their healthcare
and wellbeing project experiences in connection with the COVID crisis.
Diller Scofodio+Renfro has some hygiene related design posts. SGA is
referring to ‘return to work’ in their only post during this specific
period. Meanwhile, BIG, Shop Architects, HOK, and Gensler have posts
showing their contribution to the healthcare workers by producing 3D
printed face shield components. Studiogang’s posts tackle with the
popular expression ‘social distancing’ which is frequently used as a
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single most powerful measure to avoid the virus. These messages
underline the importance of being social for the human kind and
proposing the message should be ‘physical distance’ instead of being
socially distant. Within their post, dating March 20th, they mention the
pandemic by these words: “...staying safe and healthy through this
challenging and uncertain time”.

In the Turkey-based group, the earliest response came from Avci
Architects on March 16th. Tabanhoglu Architects’ announcement of
their office closure and home office transformation dates on March 18th.
This post is Tabanlioglu Architects’ only related post through their IG
account aside a link attached to their bio that gives more information
about this shift. On the Turkey-based side, three firms are conveying
most of the posts in the researched period with a total of 187 posts.
These firms are EAA, GAD, and Autoban. However, these firms only have
5, 8, and 1 posts regarding the pandemic, respectively. Avci Architects
have 4 posts, and as mentioned, Tabanloglu have only 1 post about the
global health crisis. Although Bahadir Kul Architects, Erginoglu&Calislar,
and Cinici Architects have posts in the researched period, they do not
mention anything about the crisis and its consequences. No traces about
the pandemic have been found in Toner, and Era Architects IG accounts.

When the used keywords are analysed, ‘COVID-19/COVID pandemic’
or similar steps forward with 17 times, followed by the key words
‘crisis’ and ‘stay safe/healthy’ that are used 5 times each. There are also
a few uncommon keywords used is the Turkey-based group. These are
‘sanitizer’, ‘missed construction sites’, post-COVID’, and ‘office return’.
On the content side, first pandemic related posts of GAD, Tabanhoglu,
Avci Architects, and EAA are announcements about their office closures.
EAA repeats a similar set of posts about their international office
closures in the following weeks. Autoban mentions that they work from
home. Their indirect remark, ‘site visits are halted’ is repeated by GAD
with the words ‘missed construction sites’. Only Avci Architects and
GAD mention about their projects related to the COVID-19 crisis. These
two firms dwell on their residential projects with inner courtyards, and
facilities for quarantined residents. The most active Turkey-based
architecture firm between the Turkey-based group, GAD has 4
significant posts about an online discussion series of “COVID Crisis and
Education” that put forward the need for a new perspective for
architecture education in the post-COVID era.

Hashtags (#) added to IG posts are powerful markers to reach other
users who are interested in specific topics but not especially the sharing
account itself, forming a social bookmarking system (Ibba et al., 2015).
The posts are checked to find out the used hashtags. Gensler, Mass
Design Group and HOK are the first three firms using hashtags
effectively. Their posts have 47, 16 and 11 associated hashtags
respectively. While all international architecture firms have used at least
one hashtag about the issue, only three Turkey-based architecture firms
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have related hashtags. Avci Architects have used 5, GAD have 4, and EAA
have 3 hashtags in this period related to the crisis.

The hashtags and their frequency of occurrence are shown in Table-
3. In a total number of 100 hashtags used, the most frequently used ones
are covid19/covid-19 and corona/coronavirus. These combinations are
not separated from each other because of their eminent synonymity.
These two keyword groups have a frequency of 38 and 29 respectively.
Third most used hashtag is ‘stayhome’ with a frequency of 5. The fourth
and the following hashtags’ frequencies range between 4 and 1.
Hashtags ‘socialdistancing, ‘returntowork’, and
‘workingfromhome/homeoffice’, are all used 4 times. Meanwhile,
Gensler Design is the most frequent hashtag user of the both
architecture company groups with 47 hashtags. Mass Design Group
follows with 16 and Diller Scofidio+Renfro with 11 hashtags.

Table 3. Used Hashtags and the user frequency
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Gensler_design 22 20 3 2 47
MASS Design Group 7 5 16
HOK Network 5 1 1 1 11
Diller Scofidio + Renfro 3 3 6
Aval Architects 1 1 3 5
GAD Architecture 1 1 1 1 4
EAA-Emre Arolat Arch. 1 1 1 3
Perkins&Will 1 1 2
Studio Gang 2 2
SGA 1 1
SHoP 1 1
BIG - Bjarke Ingels Group 1 1
NBBJ Design 3 | 1
Autoban 0
Bahadir Kul Architects 0
Tabanhoglu Architects 0
Erginoglu&Calislar Arch. 0
Cinici Architects ]
Era Architects 0
Toner Architects 0
TOTAL 38 29 5 4 4 4 3 3 3 2 2 3 | 1 1 100

In the Turkey-based architects group, Avci Architects have 5, GAD
Architecture have 4, and EAA-Emre Arolat Architecture have 3 hashtags
used related to the pandemic in the specified period analysed. Despite
their relatively high number of posts, some of the architecture
companies did not use hashtags much frequently. For example, NBB] has
only 1 pandemic related hashtags despite their 32 posts and a total of 81
other evidence items. Similarly in the Turkey-based group, Autoban has
62 posts without any related hashtags.
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Analysis of the Attached Stories and Links in Bio

In the social networking app IG, there are other tools users can prefer
for sharing, apart from the posts. One of these alternative sharing types
is called IG stories. IG stories are vertically formatted full screen videos
or images. They appear on the screen with a 15 second limit for every
item uploaded as a story. Rather than appearing in the news feed, these
items are shown in a separate line on top of the application interface
and disappear in 24 hours. However, the user may prefer to keep them
by ‘highlighting’, which keeps them pinned to the user’s profile until
they choose to delete them. This way, users can keep different clusters
of stories for different likes and reasons under each highlight topic
created. While preparing these stories, users can add stickers on top of
the images or videos. These stickers may indicate many information,
such as text, location, hashtag, poll, quizzes etc., or mention another IG
user. Some of the features like polls and quizzes are stories specific, as
they cannot be placed on regular posts. Therefore, these additional
information over the stories are also worth analysing with the shared
story itself. However, as stated under the restrictions section, stories
which are not highlighted or deleted by the user are exclusive of this
research.

When the architecture firms accounts are analysed for pandemic
related items, no highlighted stories have been found in the Turkey-
based architects side. However, on the international architects side,
there are five companies who have highlighted stories that are related
to the global health crisis. Between these firms, NBBJ has 79 highlighted
stories that clearly outperform any other firm in the number of either
posts, stories or information bounded by links. 54 of these stories are
highlighted under the topic of ‘COVID-19 response’ in NBBJ’s account
and accommodate various reactions. Some 25 more highlighted stories
are under ‘ideas’ topic. Stories under this part are questioning the new
workspace necessities and real estate strategies needed for the post-
pandemic era. While these topics are existing also in the ‘COVID-19
response part, they also tackle with modular construction for rapid
healthcare response, conversion of public buildings such as dorms into
healthcare units, safer inner navigation ideas for the hospital buildings,
and showing their solidarity and contribution by 3D printing and
assembling face shields for healthcare workers. All the highlighted
stories have links attached over them providing third-party information
for further details. Another firm using highlighted stories effectively is
Mass Design Group. In comparison to their 19 posts, they have 28
stories attached to their profile page. Here, all their related stories are
put together under the topic of COVID-19. Story topics discuss urban
design, healthcare and office architecture, natural ventilation, and
design hacks. There is also a panel announcement for ‘design
emergency’, which captures the role of architecture in fighting a
pandemic, and makes a bold statement: “All architectural decisions have
social and political implications...”.
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The other 3 international architects that also used highlighted stories
are Gensler with 15, Perkins&Will with 4, and BIG with 1 stories.
Gensler’s highlighted stories are on a ‘work from home’ survey. The
point they emphasize is, that most of the office workers in the US want
to return to the office and they discuss the possible strategies.
Perkins&Will use the term ‘physical distancing’ instead of ‘social’, and
point out discussions on office return, K12 schools and personal needs.
Both companies have links on their stories, leading towards third party
information sources. Meanwhile, BIG has a single highlighted story
dated 1st of April, telling ‘stay home!".

IG users can also share links in the profile for more detailed
information about an issue to focus on. But like the stories, their
existence are subject to change by the users when desired and mostly
used for directing the users to their company related web sites. Similar
to the use of highlighted stories for expressing ideas about the global
health crisis, no related links could been found in the profiles of Turkey-
based architecture firms. Evidence from the international group is quite
scarce too. Only Mass Design Group and Studio Gang’s accounts showed
evidence for attached links dedicated to the pandemic.

The link attached to Studio Gang’s profile invites people to an annual
mask design activity, this time dedicated to the COVID-19 pandemic.
Beside these links still present, some posts and stories of both groups of
architects also mention links in their bio, such as Studio Gang’'s May
14th post pointing out "Architecture, Hope, & COVID-19" link which was
not available at the time of this research.

DISCUSSION

This research started with three main questions to identify the
reactions of the architects during the lockdown period. Answers for the
first research question are looked for in the performance assessment of
the two selected group of architects in a certain timeframe. For the
second and third research questions, we looked for the architects’
reactions towards the COVID-19 pandemic in their official IG accounts.
The content analysis of the IG posts show that, architects showed
different reactions against the period of lockdown. Apart from their
origin or IG performance in general, some of the architects shared
implications on the unexpected effects of the pandemic in their IG
accounts, while the others did not respond. When they did, in most cases
it started with the announcement of their office closure, and work-from-
home arrangements (@gensler_design, @perkinswill, @hoknetwork,
@big_builds, @studiogang, @avciarchitects, @tabanliogluy,
@gadarchitecture). Further, some of them reflected their concerns
(@studiogang, @gadarchitecture) and some of them tried to motivate
their followers to monitor the guidance being made by the authorities
(@big_builds, @diller_scofidio_renfro, @autoban212, @tabanlioglu) or
showing solidarity with the health care providers. Some of the architects
showed their support for the efforts to provide supplies such as



Figure 1. Evidence revealed for
Turkey-based and international
architecture firms.
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producing face shields (@gensler_design, = @shoparchitects,
@big_builds). While 5 of the Turkey-based architects did not respond to
the crisis in their IG accounts (@bkarc, @era_architects, @ecarchitects,
@ciniciarchitects, @tonerarchitects), all the international architects did.
In this unresponsive group, @tonerarchitects and @era_architects did
not share any posts. @ciniciarchitects had only one, and @ecarchitects
had two posts during the lockdown period which may be associated
with the absence of their response to the crisis. However, @bkarc
shared 10 posts during the researched period but did not give any clue
about the pandemic or the crisis caused by the pandemic. The
distribution of the found evidence in numbers, for each group is shown
in Figure 1.
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One of the significant discussions captured by this study is the one
that is put forward by Studio Gang (@studiogang). Is ‘social distance’ the
correct expression to identify the needed distance between individuals
to avoid the infectious particles, or is it the ‘physical distance’ that we
are looking for? Likewise, Perkins&Will also use the term ‘physical
distancing’ instead of the widely used one. This gripping viewpoint has a
considerable amount of startling connections with the discussion of
architecture and built environment. Another discussion is about the
future of architectural education. Global Architectural Development
(@gadarchitecture) is promoting the discussion on this hot debate
adding the uncertainties of the post-COVID era. The sudden and
compulsory shift towards the digital mediums in this lockdown period
created an inevitable leap for the online education efforts. Moreover, it
seems we will be facing more online education challenges in the near
future and the distinct characteristics of the architectural design
education will escalate the pressure on this already hot debate.

Detected between the IG activities of the architects, there are some
outright statements that pose direct evidence for the discussion of this
research. Perkins & Will, shared a post on March 19th with a striking
topic: “Design has the power to strengthen the spirit of the community”.
On March 20th, Studio Gang shared a post with the phrase“
..challenging and uncertain time” and the ‘#ArchitectureCanHeal’
hashtag. Mass Design used phrases like “All architectural decisions have
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”

social and political implications...” and “the role of architecture in
fighting a pandemic” in their stories. Although these statements are not
directly related to the COVID-19 pandemic itself, they are powerful
messages that encapsulate the confident attitude, that architecture has
the power to tackle with many social, political or environmental
problems. Without any doubt, these statements were directed to the
crisis we are still facing during the year 2021.

All the posts, stories and links in IG profiles can be removed
whenever the user wants to. Mistakes or misunderstandings can be
removed that way. Although it is not so common for corporate accounts,
such a modification is detected during the analysis are made. One of the
international companies, who had a very early response to the COVID-
19 crisis with a phrase like “... expectations for a vaccine...”, removed
this part of the text months later. Although that phrase is now
disappeared into the vastness of internet, this single occasion give hints
about the importance and consequences of the shared content which
can still be sensitive for some, even after a relatively long time.

CONCLUSION

Although it is a relatively new digital medium, this research shows
that, architects seem to make an effort to gain ground in the digital
mediums such as IG. The international architects group have more
followers resulting higher interaction outcomes such as comment and
likes. As the number of followers in total increase like a snowball in SNS
world, the followers of the international architects are soaring more
significantly during the period of pandemic compared to the followers of
the Turkey-based architects. This difference may be linked to the scale
of the architecture firms and rather low presence of the Turkey-based
firms in global markets, compared to their existence in their homeland,
despite their increasing efforts. In that sense SNSs seem to be the right
platform to reach the globe. However, the results show that, IG presence
of some of the Turkey-based architects are lagging behind their
international counterparts. Also, they seem less intended for
commenting on daily issues. Nevertheless, the performance of the
Turkey-based group is not the same for all the architects just as the
international group. EAA-Emre Arolat Architecture
(@eaa_emrearolatarchitecture ) seems quite close to the international
group in most performance measures. Again, that can also be associated
with the increasing presence of the firm in global markets with their
latest works.

The results of the research show that, the confident attitude towards
architecture as a solution towards the global problems can be traced
through the architecture firms’ IG accounts analysed according to their
activities during the specified period, which can be regarded as the first
wave of the COVID-19 pandemic. Although there are firms who did not
reflect their reactions, traces of evidence show that architects are using
SNS’s not only for promoting their business but also to express their
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ideas about global issues in the context of architecture and more.
Solidarity with the healthcare workers, suggestions for changing work
environments, home-office arrangements, emphasized need for natural
ventilation, and wellbeing concepts, strategies and predictions for
different project types during and the post-pandemic era, concerns for
the future of architecture education are some of the topics that reflect
architects’ SNS activities.

As we are entering the third decade of the 21st century, SNSs are
becoming ubiquitous and occupy more in our personal and business
lives. On the other hand, SNSs are persistently evolving to attract more
attention of the users onto them, and the amount of user interaction is
constantly increasing. In our swiftly digitalizing daily lives, architects
are also trying to create a digital identity for their business and manage
their communication strategies. The increasing presence and activities
of architects and architecture companies in SNSs support this tendency.
And ironically, we are more into our social networks in the days of so-
called ‘social distancing’, as the world is trying to heal it's wounds
caused by an unexpected pandemic.

The reliability of the digital outputs of the SNSs are limited to some
extent and open to manipulation, which also adds up to the many
limitations of this research. However, it becomes evident that, SNS use
in AEC industry is worth considering from many aspects, and the
publicly available data is quite promising. Today, strategic management,
communication management, creating a corporate and brand identity
are all under the impact of social networks. The research on this
interaction is quite scarce, which makes it encouraging for further
research.

REFERENCES

Abdallah, C. (2020). The Most Important New Tool for Architects: Instagram.
Archdaily.Com. https://www.archdaily.com/900637 /the-most-important-
new-tool-for-architects-instagram/

Aral, S., Dellarocas, C, & Godes, D. (2013). Social media and business
transformation: A Framework for research. Information Systems Research,
24(1), 3-13. https://doi.org/10.1287 /isre.1120.0470

Arora, P., & Predmore, C. E. (2013). Social Media as a Strategic Tool: Going
Beyond the Obvious. Advanced Series in Management, 11, 115-127.
https://doi.org/10.1108/5S1877-6361(2013)0000011010

Bursztynsky, J. (2020). Zoom’s massive surge in new users is increasing costs,
but the focus is on keeping video calls reliable. CNBC.
https://www.cnbc.com/2020/04 /14 /zooms-new-users-increasing-costs-
focus-is-keeping-the-platform-free.html

Devereux, L., Melewar, T. C,, & Foroudi, P. (2017). International Studies of
Management & Organization Corporate Identity and Social Media: Existence
and Extension of the Organization.
https://doi.org/10.1080/00208825.2017.1256161

Dzien, A., Dzien-Bischinger, C., Lechleitner, M., Winner, H., & Weiss, G. (2020).
Will the COVID-19 pandemic slow down in the Northern hemisphere by the

176




A.T. lter

177

onset of summer? An epidemiological hypothesis. Infection, 48(4), 627-629.
https://doi.org/10.1007/S15010-020-01460-1

Fast Company. (2021, March). The ten most innovative urban development
companies of 2021. Fast Company Business Magazine.
https://www.fastcompany.com/90600111 /architecture-most-innovative-
companies-2021

Furman, A. N. (2019). The Social Media Monster: Dangers and Thrills Only
Partially Glimpsed. Architectural Design, 89(6), 80-87.
https://doi.org/10.1002/ad.2506

Grozdanic, L. (October, 2016). These Are the World’s Most Innovative
Architecture Firms. https://www.archdaily.com/798252 /these-are-the-
worlds-most-innovative-architecture-firms.

Hadengue, M., de Marcellis-Warin, N., & Warin, T. (2017). Reverse innovation: a
systematic literature review. International Journal of Emerging Markets,
12(2), 142-182. https://doi.org/10.1108/]JOEM-12-2015-0272

Harwood, T. G, & Garry, T. (2003). Overview of Content Anlaysis. The
Marketing Review.

Ibba, S., Orru, M., Eros Pani, F., & Porruy, S. (2015). Hashtag of Instagram: From
Folksonomy to Complex Network. 7th International Conference on
Knowledge Engineering and Ontology Development, 279-284.
https://doi.org/10.5220/0005613502790284

Ilter, A. T. (2020). From social networking to social distance: How did architects
react to the pandemic? Evidence from social media accounts. 6th
International Project and Construction Management Conference (e-IPCMC
2020), 916-925.
https://www.researchgate.net/publication/346018100_From_social_netwo
rking to_social_distance_How_did_architects_react_to_the_pandemic_-
Evidence_from_social_media_accounts

Krippendorff, K. (2004). Content Analysis: An Introduction to its Methodology
(2nd ed.). SAGE Publications Inc.

Lee, . (2014). Social Media for Business Model Improvement. In Integrating
Social Media into Business Practice, Applications, Management, and Models
(pp- 276-289). https://doi.org/10.4018/978-1-4666-6182-0.ch014

Lu, W. (2014). Reliability of Engineering News-Record international
construction data. Construction Management and Economics, 32(10), 968-
982. https://doi.org/10.1080/01446193.2014.919403

McLuhan, M. (1964). Understanding media : the extensions of man. New York:
McGraw-Hill, 1964.

Miles, J. G. (2014). Instagram Power - Build Your Brand and Reach More
Customers with the Power of Pictures. In McGraw-Hill.

Mirza, A. (2020). Architects workload lessons from past recessions. RIBA
Journal.

Nassereddine, H., Seo, K. W., Rybkowski, Z. K., Schranz, C., & Urban, H. (2021).
Propositions for a Resilient , Post-COVID-19 Future for the AEC Industry.
Frontiers in Built Environment, 7.
https://doi.org/https://doi.org/10.3389/fbuil.2021.687021

Rodrigues, M., Franco, M., Sousa, N., Silva, R, & Kyriakopoulos, L. (2021).
Reviewing COVID-19 Literature on Business Management: What It Portends
for Future Research? Sustainability, 13(5995).
https://doi.org/10.3390/su13115995



Architects’ Reactions to COVID-19 Pandemic with Evidence from Their Social Media
Accounts

Stonor, T. (2019). Measuring Intensity - Describing and Analysing the “Urban
Buzz.” ICONARP International Journal of Architecture and Planning, 7(0),
240-248. https://doi.org/10.15320/ICONARP.2019.87

WHO. (2020). Director-General’s Media Briefing on Covid-19. World Health
Organization Director-General’s Media Briefing on Covid-19 - 11 March
2020. https://www.who.int/director-general/speeches/detail /who-
director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---
11-march-2020

Zhang, S. X, Marioli, F. A,, & Gao, R. (2021). A Second Wave? What Do People
Mean By COVID Waves? - A Working Definition of Epidemic Waves.
MedRxiv, 2021.02.21.21252147. https://doi.org/10.1101/2021.02.21.21
252147

Resume

A. Tolga Ilter is a lecturer and researcher in Istanbul Technical University,
Informatics Institute. He received his B.Arch and MSc degree on construction
management from ITU, and M.Arch degree on architectural design from METU.
He earned his PhD from ITU (2011), on innovation management in AEC
industry. Research interests include construction project management,
innovation and change management, accessibility in built environment, ICT in
architecture and design.

178




ICONARP

International Journal of Architecture and Planning

Received: 26.09.2021 Accepted: 29.04.2022

Volume 10, Issue 1/ Published: 30.06.2022 55§

DOI: 10.15320/ICONARP.2022.199 E- ISSN:2147-9380

ICONARP

Research Article

Investigation of the Effects of Different Types of
Traditional Timber Load-Bearing Systems Used in
Turkey on Building Behaviour

Merve Saatci*
Senol Giirsoy™*
Yiksel Turcan***

Abstract

Recently historic timber structures in Turkey are unfortunately not given the value
they deserve. Although timber structures are unique symbols of our cultural
heritage, they are forgotten for natural and human reasons. On the other hand,
when traditional timber structures standing today to repairs and / or
reinforcements and restorations are examined, it is seen that timber elements
according to the knowledge and skill of construction foreman are constructed with
different types of structural systems. This matter reveals that choosing the right
timber structural system is very important. This study the effects of their
behaviour of traditional timber structural systems of different types widely used
in the construction of timber structures in Turkey were comparatively examined.
With this purpose, teen different structural system models with the Sta-stell
program of the timber-framed (with Catki) Safran mansion which is widely used in
Turkey were created and the findings were compared with each other by carried
out structural analyses. The findings obtained reveal that buttresses are important
in meeting, distributing and transferring the loads acting on the structural system,
especially earthquake loads, to the foundation and the displacement distributions
in the storey levels of the buttressed building models are less. In addition, the
findings obtained show that buttresses that increase the lateral rigidity of timber
structures increase the performance of the structure in question and reduce the
internal forces of the structural elements. Turkey's widely used timber structural
systems (in accordance with the Safran mansion architecture, which received the
best restored mansion award) were modelled and analysed. The results presented
are aimed to design recommendations and better understanding of the behaviour
of different timber structural systems in today’s architectural practice.
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INTRODUCTION

Historical buildings, which are an important reflection of our cultural
heritage, form a link between past civilizations and today. Through these
structures, it is possible to understand and interpret civilization. These
structures, which are forgotten for many social, cultural and economic
reasons, are sometimes protected by the state and sometimes by the
private sector and / or individuals. For this reason, protecting of these
structures and transferring them to the future generations have a great
importance like other historical buildings (Giirsoy et al. 2009). However,
many of historical timber structures in Turkey, unfortunately, do not see
the value it deserves. Timber structures, which are unique symbols of
cultural heritage, have been suffered many damages due to natural and
human reasons. Therefore, the protection of timber structures is very
important for their permanence. In other words, to periodically repair
these unique cultural values and to protect them by developing
appropriate rescue projects are necessary.

There are many factors that cause the timber structures to be
damaged over time. These may be factors due to the physical, chemical
and biological structures of timber, as well as factors caused by people
and natural disasters (Ormecioglu et al. 2013, Saatci & Giirsoy 2019).
These factors negatively affect the current situation at the point of
inheritance to the future of timber structures. For this reason, to know
the problems of timber structures and to take necessary measures
against these problems are very important. It is possible to increase the
resistance of timber structures by making connection calculations
according to the load effects that affect the structure, by considering wind
and earthquake effects and particularly the structural system
arrangement. On the other hand, it is necessary to make static
calculations that include engineering knowledge as well as architectural
aesthetics. In addition, it is necessary to obey the current standards and
provisions of the regulations in the protection of timber structures and to
provide update the standards and/or regulations regarding timber
structures depending technological developments and to develop on
structural analysis programs.

In studies made on the protection of timber structures; it is necessary
to consider along with design, the sizing and combination details
calculations. It is necessary to consider statically the negative effects of
natural and human damage factors that occur or may occur in historic
timber structures on the structural system of the building in question in
the restoration studies be carried out. Thus, not only the formalistically
restoration of the old will be provided toward preservation of the timber
structure, but also by creating durable, useful, and developable structures
will be provided to stay standing up longer.

[t is possible to classify literature research on timber structures under
generally those headings; studies on earthquake behaviours of timber
structures (Bayiilke 2001, Ahunbay & Aksoy 2005, Dogangiin et al. 2006,
Cakir et al. 2016), studies examining protection of materials used in
timber structures, their physical and mechanical properties and studies
examining on resisting capacity of timber structural systems
(Cobancaoglu 2003, Yaman 2007). In addition to; Cruz et al. (2015) have
given information’s on the criteria to be used in the assessment of
structural timber structures in heritage buildings. Wang et al. (2018)
have reviewed and contrasted potential sources of biodegradation that
exist for traditional wood construction with those in mass timber
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construction and have identified methods for limiting the degradation
risk. Cura & Eytipgiller (2019) urban space analyses made through field
surveys to document the present situation in Sile Balibey district, identify
the problems, assess the potentials and recommendations developed to
reveal these potentials. Koca (2019) focused on the evaluation of Sirince
according to sustainable construction principles and suggested some
interventions to increase the sustainability. Aloisio et al. (2020) assessed
the fragility functions and behaviour factors of cross-laminated timber
(CLT) structures. With this purpose the Aloisio et al. derived from the
assembly of single CLT wall panels, the structures of which are
characterized by different configurations. Giindogdu & Birer (2021)
revealed the relationships between vernacular traditional houses of
Mersin and ecological architecture and suggested as a guide and
reference for architects to design and construct in a way that they do not
harm the natural environment and ecological balance by learning from
vernacular architecture.

By adhering to the Safran Konak architecture in Safranbolu Baglar-
Koyici Square chosen as an example in this study, behaviours against all
load effects including the earthquake by creating different models of
timber structural system applied in Turkey are examined comparatively.
In addition, the effects of buttresses, which are widely used in timber
structures, on the dynamic behaviours of the structure are investigated.

TIMBER STRUCTURE STRUCTURAL SYSTEMS USED IN TURKEY

Timber structures are generally made of stone (masonry) material up
to the basement storey and/or subbasement elevation of the structure
according to the topographic structure of the land. This part of the
structure made using stone material is mostly used as warehouse,
coalbunker and the entrance is provided from outside. A structural
system constructing of timber material is established on the wall built
with stone material. Timber structural system elements consist of timber
posts, beams, buttresses and connecting elements. After the timber base
groundsill beams are placed corner posts are placed on them,
intermediate posts and buttresses are placed between them. In addition,
in accordance with the architectural project door and window gaps are
left and short beams called “kusak” are placed on required points at the
lower and upper parts of doors and windows for the purpose of
strengthen the structure to. The timber posts lengths are generally up to
the storey height and for to carrying the load of the upper flooring are
placed on the groundsill beams of the upper floor to timber posts
headpiece.

Timber structures are classified in different ways in terms of
architecture and structural systems. Because different structural systems
have been applied depending on the material existing in timber
structures, the knowledge and skill of the master, the climatic conditions
of the region and the economic power of the owner. Depending on the
structural system elements applied on the walls of a timber structure and
the working styles of these elements under load effects, it is possible to
classify the timber structures as follows (see Figure 1). There are timber
structures creating from the timber logs, panels, and the frame in Turkey.
In order words, there are different types of timber structure structural
systems in Turkey.

181




M. Saatci, S. Giirsoy, Y. Turcan

182

Timber Structures Created to the Structural System from Timber

Logs

Such structural systems are encounter on areas where abundant of
generally mountainous and forest areas in the Western Black Sea, Bolu
and Gerede regions. These systems are also expressed to as block
(masonry) timber structures. In their construction two different
construction methods are applied impending interlaced and columned.

Interlaced log construction method (timber masonry wall

“Cant1”)

This system is the most applied construction method in timber
masonry structures. These are systems where billets or planks are
prepared in advance and are made with the technique of throat
overlapping according to the number order (see Figure. 2). In these
systems, it is not possible to increase the number of storey due to
overweight of the structure. In these, from upper logs to lower logs is
transferred vertical load. These structures, which are called square and
rectangular planned serender, nayla and paska, which are generally used
for warehouse, cellar, purposes, are made with an interlaced logs system.
Timber posts placed on the flat large stones transfer the load as a
concentrated to the ground (see Figure 3).

Post log construction method (timber stuffing wall “Taraba”)

It is a wall system created by passing through the grooves opened in
the posts placed to the corners of the structure and between them. In
these systems 2,5~6 cm thick and 30~40 cm wide planks and logs are
intertwining horizontally and/or vertically. Intermediate posts are used
to leave space on the wall surface (see Figure 4).

Figure 1. Structural systems and
wall shapes of timber structures.



Figure 2. Timber masonry wall
technique “Cantt”

Figure 3. Various views from
timber Serender structure.

Figure 4. Example of timber
stuffing wall “Taraba” (Arun,
2012).
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a) Serender structure example (Bagkan, 2008) b) Schematic representation of a Serender structure
(Giines, 2014)

Timber Structures Created from Structural System Panels

These systems are generally preferred for offices and for the
construction of single storey school buildings. Timber panel elements
consist of single or two-wall artificial timber plate panels. The
constructions of the exterior wall panels with the construction of the floor
panels are similar. The dimensions of the exterior wall panels are selected
according to the timber plate sizes.
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Timber Structures Created from Structural System Frames

Timber structural systems are the systems the loads affecting the
structure are met by posts, beams, purlins, base and diagonal elements
and these loads are ensuring the transferred to the foundation of the
structure. Considering these structural systems to be applicable,
evaluated as the most preferred type of timber structure in Turkey.

The main structural system, which consists of the posts, angular and
horizontal elements that form the structural skeleton in traditional
timber framed systems, is called the frame (see Figure 5). In these
structural systems to increase the strength corner and central posts are
supported with angular elements (diagonal elements). These diagonals
different forms are placed in a X, V, A shape. There is not any rule in the
size and location of the diagonals. However, in case of short diagonal
elements are placed it can create large shear forces.

Walls with angular elements (frames “Catki”)

The gaps between the elements that make up the frame system are
sometimes left empty and sometimes filled with timber, adobe, brick, or
stone material. In these systems, patterns are created with filling
materials such as sometimes brick or stone in the inner and outer parts
of the outer walls therefore have this system also possible to come across
unplastered timber structures with this system. Also, angular elements
(diagonal) elements used on the outer walls of the timber structures that
are applied to the frame act as a cross shear wall in the said structure. The
walls where the frame is applied consist of two parts namely filling and
structural skeleton. Different Catki techniques are used according to
styles of infilling of the gaps between the posts and the technique used in
the creation of the system.

Unfilled Catki wall

The gaps between the horizontal, vertical and angular elements that
make up the structural system are the walls formed by not filling them
using any filling material. These are divided into two as Bagdadi and
timber cover, too.

a) Bagdadi (lath + plaster)

The plaster the made over laths which are frequently intervals nailing
over the frames (Catki) is called the bagdadi plaster. The gaps between
the walls during the plastering of the front and back parts of the walls are

Figure 5. Timber frame “catki”
example in Bilecik Osmaneli
(Giines, 2014).



Figure 6. Examples of timber
structures made with the
Bagdadi technique.

Figure 7. Examples of timber
structures made with bagdadi
and weather boarding technique
(Giines, 2014).
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ventilated with the entrance-exit holes. In this way, hot-cold air insulation
is provided. Bagdadi plaster is made with thick or thin laths (see Figure
6). After they are covered with wire grid (Rabitz wire) between the laths
placed they are plastered. In the 1970 Gediz earthquake, he emphasized
that the bagdadi timber structures behaved better than according to
himis timber structures and that the damages were less (Dogangiin et al.
2005).

b) Timber cover (weather boarding)

It is a type of wall created by nailing timber veneer boards over the
structural system elements. These timber covers are nailed overlapped
or straight. This system which is constructed on the purpose of the
discharge of rainwater that overlaps and hits the surface is called as
weather boarding. There are examples of timber structures made with
the bagdadi and weather boarding technique (see Figure 7).

Timber filled Catki wall

The gaps between the horizontal, vertical and angular elements that
make up the structural system are the walls formed by filling them timber
filling material. These are divided into two as ¢6ten and dizeme
depending on the type of material used and the application method.

a) C(Coten (reed tissue + mud plaster)

The gaps between the catki element