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of knowledge and expertise of the boards members ensures high quality scholarly papers and
allows for a comprehensive academic review of contributions that span wide spectrum of
issues, methods, theoretical approaches and architectural and development practices.
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The Aga Khan Trust for Culture, an agency of the Aga Khan Development Network.
All contributors grant Massachusetts Institute of Technology (MIT) worldwide rights and
permission to reproduce, distribute, publicly display, and publicly perform the following Work in
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ArchNet-IJAR was established in 2007 and is led by the Chief Editor Professor Dr. Ashraf M.
Salama with support from co-editor: Dr. Farzad Pour Rahimian. Two international boards
(advisory and editorial) ensure the quality of scholarly papers and allow for a comprehensive
academic review of contributions spanning a wide spectrum of disciplinary issues, methods,
and practices.

Focus and Scope
ArchNet-IJAR Objectives
ArchNet-IJAR objective is to establish a bridge between theory and practice in the fields of
architectural and design research, urban planning, and built environment studies. It reports on
the latest research findings and innovative approaches for creating responsive environments,
with special focus on architecture and planning in developing countries. ArchNet-IJAR is truly
international and aims at strengthening ties between scholars from different parts of the world
with contributors and readers reaching across geography, boundaries, and cultures.
ArchNet-IJAR publishes research studies, criticisms and critical analyses about the creation, use,
and evaluation of different types of environments at the macro and micro scales. The journal
includes original empirical research papers, analytical case studies, and high quality position
papers that contribute to the advancement of knowledge in architecture and urbanism.
Four major areas are covered by ArchNet-IJAR:
Architectural and Design Research
Topics include –but not limited to: architectural pedagogy and design studio teaching
practices; architectural and sustainable design; design methods and architectural theories;
architectural criticism; design and project programming; environment-behavior studies;
information technology; Islamic architecture; computer applications and virtual environments;
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post occupancy and facility performance evaluation; and social and cultural factors in design.
Urban and Built Environment Studies
Topics include --but not limited to: administrative and political factors contributing to the
shaping of communities, cities and urban regions, community planning; sustainable urban
conservation; environmental planning and eco development; housing policy, planning, and
design; new urbanism; everyday urbanism; sustainable development; space syntax and GIS
applications; and way-finding and signage systems.
Critical Essays on Architectural and Planning Projects
Essays that cover the above topics; critically discussing projects in use; after they have been
designed, built and occupied. Articles are preferred to utilize the case study approach as a
critical method in built environment research.
Reviews and Trigger Articles
In this section, non-refereed, thought provoking articles are published while book reviews,
conference announcements of interest to ArchNet-IJAR readers are outlined and summarized
including critical reviews of recent books. The intention of this section is to give room for more
voices so that the debate goes beyond pure academic writing. Therefore, this section represents
a means of rapidly disseminating innovative ideas or lessons learned from experience and
practice. However, while following the same graphical format, submissions are reviewed by the
chief editor and interested board members principally on the basis of usefulness and interest
to ArchNet-IJAR readers. However, the section is not necessarily a regular section and it will be
available based on the quality of submissions received.

Notes to Contributors
Publication Ethics - Malpractice
ArchNet-IJAR: International Journal of Architectural Research is committed to adopting and
implementing the highest standards of publication ethics and takes all possible measures
against any publication malpractices. Contributors submitting their works to the ArchNetIJAR for publication as original articles attest that the submitted works represent their actual
contributions and have not been copied or plagiarized in whole or in part from other works.
By submission of manuscripts to the chief editor, the authors acknowledge that they have
disclosed all and any actual or potential conflicts of interest with their work or partial benefits
associated with it.
ArchNet-IJAR: International Journal of Architectural Research is committed to objective and
fair double-blind peer-review of the submitted contributions for publication and to preventing
any actual or potential conflict of interests between the editorial and review personnel and the
reviewed material.
Papers are reviewed based on the following criteria:
1. Originality: Does the paper contain new and/or significant information adequate to justify
publication?
2. Relationship to Seminal Literature: Does the paper demonstrate an adequate understanding
of the relevant literature in the field and cite an appropriate range of literature sources? Is any
significant work ignored?
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3. Research Methodology: Is the paper’s argument built on an appropriate base of theory,
concepts, or other ideas? Has the research or equivalent intellectual work on which the paper is
based been well designed? Are the methods employed, robust, defendable and appropriate?
4. Results: Are results presented clearly and analysed appropriately? Do the conclusions
adequately tie together all elements of the paper?
5. Interpretation, Implications for research, practice and/or society: Does the paper identify
clearly any implications for research, practice and/or society? Does the paper bridge the gap
between theory and practice? How can the research be used in practice (economic and
commercial impact), in teaching, to influence public policy, in research (contributing to the
body of knowledge)? What is the impact upon society (influencing public attitudes, affecting
quality of life)? Are these implications consistent with the findings and conclusions of the paper?
6. Quality of Communication: Does the paper clearly express its case, measured against the
technical language of the field and the expected knowledge of the journal’s readership? Has
attention been paid to the clarity of expression and readability, such as sentence structure,
jargon use, acronyms, etc. Do the figures/tables aid the clarity of the paper?
Publication Frequency
ArchNet-IJAR is published three times a year, in March, July, and November. An archive of all
previous issues can be found here:
http://archnet-ijar.net/index.php/IJAR/issue/archive
Archiving
An archive of all previous issues with downloadable articles in PDF format is available here:
http://archnet-ijar.net/index.php/IJAR/issue/archive
ArchNet-IJAR utilizes the LOCKSS system to create a distributed archiving system among
participating libraries and permits those libraries to create permanent archives of the journal
for purposes of preservation and restoration. More...

ArchNet-IJAR Registration and Indexing
ArchNet-IJAR ISSN - United States (Online) 1938-7806
The journal was first registered in the following portals:
- OCLC & World Cat (Online Computer Library Center and World Catalogue) # 145980807
- Library of Congress Catalogue, LOC # 2007212183
Avery index to Architectural Periodicals, EBSCO-Current Abstracts-Art and Architecture, INTUTE,
Directory of Open Access Journals, Pro-Quest, Scopus-Elsevier, Web of Science,CNKI-China
National Knowledge Infrastructure, and many university library databases.
ArchNet-IJAR is led by the Chief Editor Professor Ashraf M. Salama with support from collaborating
editor Dr. Farzad Pour Rahimian. Two international boards (advisory and editorial) ensure the
quality of scholarly papers and allow for a comprehensive academic review of contributions
spanning a wide spectrum of disciplinary issues, methods, and practices.
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ArchNet-IJAR is indexed and listed in several databases, including:
Avery Index to Architectural Periodicals
EBSCO-Current Abstracts-Art and Architecture
CNKI: China National Knowledge Infrastructure
DOAJ: Directory of Open Access Journals
Pro-Quest
Scopus-Elsevier
Web of Science Core Collection of Clarivate Analytics (formerly Thomson Reuters)
Many university library databases

ArchNet-IJAR: Editors, International Advisory and Review Boards
ArchNet-IJAR is led by the Chief Editor Professor Ashraf M. Salama. The journal is co-editor: Dr.
Farzad Pour Rahimian.
• For more information, visit this page:
http://archnet-ijar.net/index.php/IJAR/about/editorialTeam
ArchNet-IJAR has two international boards; advisory and editorial. The range of knowledge
and expertise of the boards members ensures high quality scholarly papers and allows for a
comprehensive academic review of contributions that span wide spectrum of issues, methods,
theoretical approach and architectural and development practices.
• For more infromation on the International Advisory Board,
visit this link: http://archnet-ijar.net/index.php/IJAR/about/displayMembership/5
• For more infromation on the International Review Board,
visit this link:http://archnet-ijar.net/index.php/IJAR/about/displayMembership/6

ArchNet-IJAR: Authors and Readers
ArchNet-IJAR Authors
ArchNet-IJAR articles come from architects, interior designers, planners, and landscape
architects, and from those working in these fields in academic institutions, universities, research
centers, government agencies, and professional practice. For more information, visit the
authors page: http://archnet-ijar.net/index.php/IJAR/information/authors
ArchNet-IJAR Readers
ArchNet-IJAR addresses academics, practitioners, and students of architecture, planning and
interior design. It addresses those who are interested in developing their understanding and
enhancing their knowledge about how environments are designed, created, and used in
physical, social, cultural, economic, and aesthetic terms. Archnet-IJAR content keeps readers
up-to-date on the latest ideas, designs, and developments in built environment related fields. For
more information, visit the readers’ page: http://archnet-ijar.net/index.php/IJAR/information/
readers
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Author Guidelines
Registration and login are required to submit items online and to check the status of current
submissions.
Two submission files are requested: one is in Microsoft Word or RTF document file format that
includes author names and the other is in PDF format without the author names. A representative
image of the paper should be uploaded as a supplementary file during the initial submission of
the paper. The image is of high quality and hiigh resolution in JPEG or TIFF formats.
Following the IJAR Template, submissions should adhere to the formatting and requirements
listed. Submissions may be returned to authors or rejected based on their technical and
academic qualities and also based on adherence to the requirements.
Book Reviews and Notes
A book review should normally run between 700-1200 words, which gives scope for an
assessment of the book and its contribution to knowledge and debate within the broad field of
architecture, planning and design. Reviews should be typed following the IJAR Template, and
should be submitted with a JPEG/TIFF image of the cover. The heading should include the title,
author, origin, publisher, date, number of pages, price and ISBN number. Name, affiliation and
address (e-mail) of reviewer should be provided.
Submission Preparation Checklist
As part of the submission process, authors are required to check off their submission’s compliance
with all of the following items, and submissions may be returned to authors that do not adhere
to these guidelines.
1. The submission has not been previously published, nor is it before another journal for
consideration (or an explanation has been provided in Comments to the Editor).
2. The main submission file is in OpenOffice, Microsoft Word, RTF, or WordPerfect document file
format.
3. Another PDF file of the submission is submitted without author names and uploaded as a
supplementary file.
4. A representative image of the paper is uploaded as a supplementary file during the initial
submisson of the paper. The image is of high quality and hiigh resolution in JPEG or TIFF formats.
5. The text is single-spaced;follows the IJAR Template.
6. The text adheres to the stylistic and bibliographic requirements outlined in the Author
Guidelines, which is found in About the Journal.
7. If submitting to a peer-reviewed section of the journal, the instructions in Ensuring a Blind
Review have been followed.
8. All authors have signed the copyright pemission form. IJAR editorial team prefers uploading
the signed copyright permission form as a supplmentary file during the initial submission of the
paper.
Copyright Notice
Authors must manage reproduction rights to any third party. The submission of an article to
ArchNet-IJAR implies that the author(s) certifies that neither the article nor any portion of it
is copyrighted. It is expected that all submissions are original and have not been published
before, and are not currently under review for any journal or conference. However, papers
previously presented at conferences can be submitted for possible publication provided that
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a written permission from the conference organizers is submitted before publishing.
Accepting a paper for publication in the journal means that copyrights are granted to the
individual author(s), ARCHNET, Archnet-IJAR. However, view points and responsibilities on
opinions submitted are the sole responsibility of the author.
All contributors should sign a copyright permission form in which they indicate that they
have granted Massachusetts Institute of Technology (MIT) worldwide rights and permission to
reproduce, distribute, publicly display, and publicly perform their work in electronic format on
ArchNet Internet web site at URL http://www.archnet.org and on this site http://www.archnetijar.net/index.php/IJAR/index
Contributors should submit a signed copyright permission form together with the final revised
version of their papers. copyright permission forms can be downloaded from this link.
Starting from Volume 4 Issue 1, articles are licensed under the Creative Commons license BYNC-ND (attribution, non-commerical, no derivatives).
A “CC-BY-NC-ND” license means that users are free to copy, distribute, and display your
work for non-commercial purposes only, but they must credit the copyright holder (author,
photographer, etc.). Derivatives are not permitted. For more information about the CC-BY-NC-ND license, see the Creative Commons web site http://creativecommons.org/licenses/
by-nc-nd/3.0/
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Abstract
This paper provides a summary of a recent book by the
author on urban design guidelines for integrating tall buildings
in urban environments. The paper discusses the
placemaking problems created by tall buildings, and
simultaneously attempts to harness the potential of tall
buildings to enhance placemaking. The research contends
that instead of contributing to the problem of placelessness,
well-designed tall buildings can rejuvenate cities, ignite
economic activity, support social life and boost city pride
through the science, engineering and craftsmanship
embodied in these buildings. Although this study does not
claim to possess all the solutions to these matters, it does
propose 10 design and planning guidelines that can help to
promote placemaking through tall buildings.
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INTRODUCTION
What is Placemaking?
Placemaking is the act and process of creating physical environments that impart a distinct
sense of place to an area while meeting the basic physiological, social and psychological
needs of people (Oldenburg, 2007). A sense of place is an essential quality that matters to all
people regardless of their culture, age, gender, social class, race or city (Lynch, 1960;
Fleming, 2007; Relph, 2007). Kevin Lynch (1960, p. 119) explains, “Sense of place in itself
enhances every human activity that occurs there, and encourages the deposit of a memory
trace.” Similarly, Michael Southworth (2011, p. 507) has articulated that sense of place “can
provide a sense of security and stability in a transient, rapidly evolving society.” In the same
manner, Kathy Madden (2011, p. 645) elucidates that nurturing a sense of place in our cities
is important because cities constitute one of the most significant, direct and constant human
experiences of our world. Such an experience profoundly affects us. Indeed, some parts of
the urban experience make us feel comfortable, uplifted and excited, while other parts
frustrate or even depress us (Al-Kodmany, 2013).
Therefore, a key concern of placemaking is to improve the qualitative human experience of a
city’s environment by turning “spaces” into “places” (Gehl, 2010). The term “space”
represents the physical container of activities and objects, whereas the term “place”
represents a particular portion of space that evokes meaningful and memorable messages of
a specific culture, climate and geography, while meeting people’s physiological, social and
psychological needs (Lefebvre, 1991; Oldenburg, 2007). “Simply, ‘spaces’ become ‘places’
when they begin to develop a multitude of reasons for people to go there” (Madden, 2011, p.
656). The Project for Public Spaces website echoes Madden’s notion by defining
placemaking as “turning a neighborhood, town or city from a place you can’t wait to get
through to one you never want to leave.” Overall, placemaking is a powerful, transformative
and multi-faceted urban design concept that aims “to create places in cities that can invite
greater interaction, while fostering healthier and more economically viable communities”
(Madden, 2011, p. 654). It has the potential to foster pride, stewardship and ownership by
upholding the integrity of physical and social environments, whether in the home,
neighborhood, community or city (Norberg-Schulz, 2007; Choi, 2011).
Tall Buildings and Placemaking
Due to their massive size and great height, tall buildings have often contributed to the
problems of placelessness. In central business districts (CBDs), tall buildings frequently
evoke the image of a nerve-racking, workaholic business environment. Moreover, in
residential areas they convey the perception of living in crowded apartments that are more
akin to cages than living spaces. Inhumanely high towers often shatter the human scale by
dwarfing nearby public spaces and buildings, particularly those of a historic character (Gehl,
2010). People at the street level are unable to connect visually with them because they
cannot see the whole building (Jacobs, 1963). People often become disoriented and feel lost
in their midst, as if they were engulfed by canyons of skyscrapers. In addition, the tenants of
high-rises tend to lose sight of the pedestrian and social life of the street. Conversely,
pedestrians often cannot see the decorative art and personalizing details, such as flowerpots
in the upper-story windows, which bring a touch of humanity to these types of living
structures (Al-Kodmany, 2011; Krummeck and MacLeod, 2015).
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The significance of the problem has been emphasized in recent years as we witness the
rapid proliferation of tall buildings worldwide. This phenomenon is corroborated by the
Council on Tall Buildings and Urban Habitat (CTBUH), which indicates that the past decade
has witnessed the completion of more skyscrapers than any previous period in history. Asian
cities like Shanghai, Shenzhen, Tokyo, Osaka, Bangkok, Seoul, Jakarta, Manila and
Singapore have been very active in the construction of tall buildings. Also, major cities in
North America such as New York City, Chicago, Philadelphia, San Francisco, Los Angeles,
Toronto, Vancouver and Calgary have experienced renewed interest in the endeavor to build
vertically. Furthermore, European cities that have historically banned tall buildings to protect
their valuable built heritage—e.g., London, Paris, Frankfurt, Amsterdam, Moscow and
Warsaw—have recently embarked on constructing significant tall buildings. Cities in the
Middle East such as Doha, Jeddah, Mecca, Riyadh, Kuwait, Dubai and Abu Dubai have been
particularly active in the construction of tall buildings. Therefore, with the resurgence of the
skyscraper city, it will be increasingly important to study the impact of tall buildings on
placemaking in their respective cities (Al-Kodmany, 2015a).
Globally, there continues to be great interest in constructing the world’s tallest building
(Gabel, 2016). The tallest building in the world, until 1998, was the 442 m (1,451 ft) high
Willis Tower (formerly Sears Tower) in Chicago, Illinois. That title was then taken by the
Petronas Towers of Kuala Lumpur, Malaysia standing at 452 meters (1,483 feet). Soon
thereafter, in 2004, Taipei 101 in Taipei, Taiwan surpassed the Petronas Towers by soaring
to a height of 509 m (1,670 ft) to become the world’s tallest building. It retained the title until
Burj Khalifa in Dubai, United Arab Emirates (UAE), was completed in 2010, which rises to a
height of 828 m (2,717 ft). Shanghai Tower in Shanghai, China, completed in 2015, rises to
632 m (2,074 ft) and became the world’s second tallest building. However, Kingdom Tower,
which is currently under construction, in Jeddah, Saudi Arabia will surpass Burj Khalifa by
reaching the unprecedented height of 1,000 m (3,280 ft), and upon its completion in 2020,
will become the world’s tallest building. Interestingly, architects and engineers believe that
we can build even taller than the Kingdom Tower. For example, William Baker, a chief
structural engineer for Skidmore, Owings, and Merrill (SOM), explains in an online article
titled “Is there a limit to how tall buildings can get?” that “We could easily do a mile…We
could do probably quite a bit more” (Berg, 2012). It is remarkable to consider that it took 80
years (1930–2010) to build the first 50 supertalls (buildings that reach heights between 300
and 600 meters), while it took only five years (2010–2015) to build the next 50 supertalls
(Gabel, 2016, p. 38). Certainly, these extremely tall buildings will have a profound impact on
placemaking for future cities (Al-Kodmany and Ali, 2012).
A review of the urban design literature, however, reveals that there is little research
addressing the issue of placemaking in regards to skyscrapers (Krummeck and MacLeod,
2015). We find abundant research that focuses on the structural engineering and
technological innovations that make the creation of these immense structures physically
possible, such as smart materials and systems. Some researchers have focused on wind
impact, fire, safety, evacuation and terrorist attacks, while others have focused on the
economics, sustainability and construction of tall buildings. Additional studies have examined
the architecture of tall buildings or their technical elements, such as façade design or vertical
transportation. While historians have been busy documenting the historic developments of
tall buildings, visionary architects and planners have been engaged in designing futuristic,
megastructure projects.
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In the same vein, urban design research in regards to placemaking has focused primarily on
public spaces, neglecting the issues of placelessness engendered by tall buildings. The work
of William H. Whyte has served as the foundation for most research done in the realm of
placemaking, focusing largely on public spaces and urban plazas. Whyte’s research has
concentrated on the factors that contribute to making successful public spaces. Madden’s
definition of placemaking echoes the same theme. She explains that “placemaking is geared
toward the ‘ground floor’ of a city, streets, sidewalks, parks, buildings and other public
spaces…placemaking focuses on the creation of the public places of everyday life; the
streets corners, bus stops, and parks” (Madden, 2011, p. 654). In this way, as concerns the
skyscraper and particularly in regards to supertalls, we can see that research on
placemaking is lacking (Al-Kodmany, 2011).
Similarly, urban theorists have largely been in favor of low-rise cities and neglect to provide
theories that enhance the experience of high-rise cities (Al-Kodmany, 2013). For example, in
Christopher Alexander’s seminal work A Pattern Language (1977, p. 114), the high-rise city
is rejected altogether as a viable human habitat. Alexander and colleagues explain: “Pattern
21: FOUR-STORY LIMIT. There is abundant evidence to show that high buildings make
people crazy. Therefore, in any urban area, no matter how dense, keep the majority of
buildings four stories high or less. It is possible that certain buildings should exceed this limit,
but they should never be buildings for human habitation.”
Likewise, the urban theorist Jan Gehl in Life Between Buildings (1971) and Cities for People
(2010) praised low-rise cities in various parts of the world, for they emphasize the value of
human scale and provide abundant opportunities for healthy social interaction. Also, Hans
Blumenfeld in his influential work The Modern Metropolis (1971) denounced tall buildings for
the purpose of preserving the historic fabric of cities. The well-known Jane Jacobs, in The
Death and Life of Great American Cities (1963), praised human scale environments that
foster an active pedestrian life. If placemaking is not given due consideration, tall buildings
are at risk of becoming eyesores that bring an unwanted burden to the urban fabric.
Placemaking centered on the creation of tall buildings is therefore one of the most
challenging design issues of our time (Al-Kodmany, 2012).
Research Goals and Scope of Work
This research examines the nexus of tall buildings and placemaking. Its intention is to
stimulate discussions on the possibilities of mitigating the placenessness often imparted by
tall buildings. Simultaneously, it challenges designers and planners to harness the
placemaking potential of skyscrapers. This study explores opportunities where tall buildings
can improve the character of communities and cities so that they make them more attractive
and memorable. It searches for urban design and architectural frameworks that may help tall
buildings to create, reinforce and enhance a sense of place. It also explores the opportunities
of providing captivating open spaces to invigorate social life. The purpose of this research
has been to inform and empower planners, architects, politicians and the public about the
means and ways to improve a sense of place while humanizing the high-rise city (AlKodmany, 2013).
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TEN PLANNING GUIDELINES
1 Create “micro-urbanism” with tall buildings that support the human scale.
This guideline recommends utilizing shorter buildings to enhance the human scale by
replacing “singular,” monolithic tall buildings with groupings of smaller structures or through a
“closed-loop” typology. A closed-loop typology suggests that instead of increasing the height
of a skyscraper, one should instead consider the breadth of the building when space is
available. An example of this paradigm can be seen in the CCTV Building (2011) in Beijing,
China, by OMA where the building’s activities have been contained in a single loop. For this
reason, the building’s height was reduced—as the client originally desired to build a
supertall—to adopt an innovative structural system of a more “three-dimensional” quality.
Jeanne Gang (2013, p. 61) reflects on this building by stating that “It is an incredible
achievement in terms of structural engineering and iconography; in some ways it is the Eiffel
Tower of our time.” Recently, the proposed Crown Mixed Use Tower in Sydney, Australia,
and City of Dreams Hotel Tower in Macau, China (under construction) have also embraced
the same closed-loop typology.
In the same manner, “micro-urbanism” can be achieved through the replacement of singular,
supertall or megatall towers with shorter buildings in the form of “twin,” “triplet,” “quadruplet,”
“quintuplet” or “sextuplet” towers. These towers are intrinsically imageable landmarks
because of their affinity and companionship amongst themselves. They also tend to possess
the symmetry and balance that evoke a strong imageability. By providing spatial demarcation
and breaking monotony, as well as offering a source of orientation for the city, these
buildings have the potential to create “collective” landmarks while boosting the three
dimensionality of the city (Shehab and Salama, 2018). Generally speaking, in order to avoid
a cookie-cutter appearance these towers should be designed to be semi-identical to provide
new meanings for “collective” landmarks. These subtle differences in appearance can spark
spatial dialogues and engender a dynamic visual interplay. Overall, shorter buildings can be
integrated more easily into existing low and mid-rise environments by avoiding the problems
of scale created by very tall buildings. In this way, “three-dimensional” and “collective”
landmarks have the potential to improve placemaking.
Another recently emerging design strategy to achieve “micro-urbanism” is achieved by
employing interconnected towers (Moon, 2015, p. 829). Some examples include The
Pinnacle@Duxton (2009) in Singapore, which consists of seven residential towers that are
connected by “sky planes”—referring to the spacious sky bridges (sometime at multiple
levels) which contain various functions, amenities and services—on the 26th and 50th floors.
In the same manner, The SkyTerrace@Dawson (2015) by SCDA Architects, also in
Singapore, contains sky planes that connect four residential towers at two levels.
Singapore’s Sky Habitat (2015) integrates three Sky Gardens at levels 14, 26, and 38 that
interconnect two 38-story towers. Also, the Tencent Binhai Towers (2016), a vertical hightech campus in Shenzhen by NBBJ (dubbed the Synergy Tower) has sky planes that contain
shared functions and that connect the two office towers (50-story and 41-story). In the same
manner, Singapore’s Marina Bay Sands (2010), by Moshe Safdie, consists of three hotel
towers that are connected at the roofline by a large “sky park” that contains numerous
amenities, services, greeneries and recreational facilities, such as swimming pools, gardens
and restaurants.
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Moshe Safdie advanced the Marina Bay Sands design concept even further at Raffles City in
Chongqing, China, where a glass-enclosed, 402m long (quarter-mile) bridge—that contains
amenities, services, green spaces, and recreational facilities—would connect the four towers
at the 60th floor. Gate Towers (2013) at Shams, Abu Dhabi, on Reem Island, UAE, employs
a similar design concept, featuring a rooftop sky plane that connects three residential towers.
The Hangzhou Civic Center 3 (2012) in Hangzhou, China consists of six trapezoid towers
that are connected via five 85m (279ft.) sky bridges. Originally, the client wanted to build a
single supertall building at 300m (984 ft.) high. However, the architect persuaded the client to
construct multiple shorter, connected towers. This new planning trend of building
interconnected shorter buildings may mitigate the problems of “tallness” engendered by
supertall structures, while still providing new meanings to placemaking.
Interestingly, the Linked Hybrid (2009) complex in Beijing, China, by Steven Holl, creates a
three-dimensional landmark characterized by the contrasting visual composition of nine
“vertical” towers and eight “horizontal” bridges. The courtyard increases civic pride and
community life through beautiful landscaping, while the complex itself is characterized by a
porous pattern, where the spaces between the buildings seamlessly connect to the street
outside and the courtyard within. The ground level offers a number of open passages that
invite people to walk through the courtyard. Visitors are allowed to tour the public roof
gardens located on the intermediate levels of the lower buildings, and the multi-layered
circulation pattern on the ground and in the upper floors connects the various parts of the
development; the design being meant to create a “city within a city.” While Beijing’s current
development style is “object buildings” and freestanding towers, this “city within a city”
envisions linked spaces that support the daily life of over 2,500 inhabitants. It has pushed the
limits of this conceptual approach by implementing an urban design that embodies threedimensional “micro-urbanism” in its purest form. Steven Holl has applied a similar design
concept to the Sliced Porosity Block (2013) in Chengdu, China, where outdoor spaces with
double-fronted shops open to the street and foster a better sense of place.
Interconnected towers evoke the symbolic meanings of association, relation, solidarity, and
unity. In addition to improving aesthetics and placemaking, bridges, sky planes, and sky
parks enhance the functional connectivity of building while increasing their safety. These
“links” promote more community, communication and chance encounters. In this regard,
Richard Wilson explains “As a city’s populations grow, it is increasingly important to not only
provide great public spaces around buildings, but also in [the] upper levels of tall buildings
with public access and programming” (2016, p. 59). Kyoung Sun Moon also explains that “By
interconnecting towers, tall buildings are no longer isolated individual towers. They are
growing into organically interconnected, more dynamic megacities” (2015, p. 825). Many of
these projects contain mixed-use functions that create a series of destinations where people
may gather, improving sense of place. In the case of supertall and megatall buildings, “microurbanism” can be achieved by providing social spaces within the tower. For example,
Shanghai Tower integrates nine sky gardens that provide visitors a venue in which to meet,
eat, relax and shop.
2 Create “macro-urbanism” to support placemaking at the larger scale of the
built environment.
Placemaking may be enhanced by Kevin Lynch’s theory of imageability, through which tall
buildings may be used to create vivid landmarks, edges, paths, nodes and districts.
Imageability helps to create places that have a clear regard for the built environment, making
it easier to understand and navigate cities. In particular, landmarks can strengthen the visual
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orientation of the city, creating urban legibility and enhancing the visual experience of the
downtown. Tall buildings, as significant physical constructs, can further enhance legibility by
creating vivid edges, and as an essential component of major streets and boulevards, they
can also play an important role in strengthening a path’s imageability. In the same manner,
the careful clustering of tall buildings around open spaces, outdoor plazas or bridges can
create powerful nodes. Furthermore, a careful grouping of tall buildings at a larger
geographic scale may create a more imageable district. Finally, because a city’s skyline may
be viewed as a collection of edges, which form the signature appearance of an urban locale,
an imageable skyline should convey a city’s identity, promote civic pride and support
placemaking.
Though they should be produced sparingly, supertall and megatall buildings can play an
important role in fostering placemaking by creating vibrant centers and strong focal points
within a city’s skyline. These towers may become key identifiers in the skyline and haphazard
development around them should be avoided. Overall, supertall buildings epitomize city
pride, showcasing the achievements of “warm architectural passion and cold engineering
logic” (Al-Kodmany and Ali, 2013). Supertall and megatall structures can provide a unique
identity to the city, as is exemplified in the cases of the Big Ben (1859) and the Shard (2013)
in London, the Eiffel Tower (1889) in Paris, the Space Needle in Seattle (1962), Willis Tower
(1974) in Chicago, Burj Khalifa (2010) in Dubai, and so on.
It is important to note that a building’s top is one of the most important elements of both a
skyscraper and a skyline. For example, the gleaming crown of the Chrysler Building (1930)
consists of “a series of sunbursts punctuated by triangular windows…a most remarkable
feature… The prima donna of all skyscrapers—the extravagantly topped Chrysler Building—
remains the belle of New York’s skyline” (Dupré, 2008, p. 39). The historic Chicago Tribune
Tower (1925) has a crown distinguished by flying buttresses, while the Modernist Chicago’s
Crain Communications Tower (1983) (formerly the Smurfit-Stone Building) employs a sliced,
sloping roof, which forms a distinguishable diamond shape. Similarly, the Southeast
Financial Center in Miami, Florida features a unique top characterized by an attractive sawtooth profile. Recently, “glazed crowns” are becoming more popular as they provide breathtaking views as is seen in the cases of the KK100 (2011) in Guangdong, China, and the 20
Fenchurch Street (2014) building (dubbed the Walkie Talkie Building) and the Swiss Re
Building (2003) in London, UK. The Oriental Finance Center (2014) in Shanghai, China,
utilizes an open-air courtyard at its top. “Green crowns” are also becoming more popular and
being designed in various forms and shapes. For example, the CapitaGreen (2014) in
Singapore integrates an intriguing rooftop wind scoop that collects fresh air and distributes it
to the offices below. Interestingly, Los Angeles, California has recently removed the 40-year
old building code requirements of providing a helipad for a building 75 feet and taller—which
made L.A.’s skyline remarkably flat—paving the way for the integration of more interesting
building tops, which will help to animate the city’s skyline. The Wilshire Grand Center
(currently under construction) will become in 2017 the city’s tallest building to possess a
distinct crown. Observation decks—often present at a building’s top—allow these towers to
become tourist destinations. In this way, they celebrate our ascendance into the sky, while
simultaneously providing attractive panoramic views (Al-Kodmany, 2014).
Computerized systems and LEDs (light emitting diodes) technology have empowered tall
buildings to project dynamic, colorful images that can enhance placemaking at night. The
Torre Agbar (2004) in Barcelona, Spain, by Jean Nouvel and Yann Kersalé, possesses 4,500
LEDs that generate luminous and colorful images on the building’s cylindrical façade. They
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also have applied a clever lighting system to Doha Tower (2012) in Doha, Qatar, that
accentuates its mashrabiya (wooden lattice screen) design with a digitally programmable
transition between “gold” and “silver”—giving the tower a jewel-like quality and making it
particularly recognizable in the city’s crowded skyline. In an earlier project, the designers
Yann Kersalé and Michael F. Rohde, of the Berlin-based lighting design firm L-Plan, applied
a sophisticated lighting system to the Deutsche Post Office (2002) in Bonn, Germany. The
façade’s lighting system consists of over 2,000 computer-controlled lighting fixtures and 100
projectors that gradually change from red, yellow, green, cyan and violet. Recently, Kersalé
has incorporated a lighting system into the heliostats of One Central Park (2014) in Sydney,
Australia, which illuminates the surrounding space in a grand fashion. In another case, the
top of the Makkah Royal Clock Tower Hotel (2012) features four colossal clock faces that are
illuminated by one million green and white LED lights. Finally, the Shimao International Plaza
(2006) of Shanghai, China, situated next to the People’s Square, employs a simple LED
lighting system that illuminate the tower’s corners and spires, giving the building a unique
presence in the city’s skyline.
It would be in the interest of many cities to draft urban design regulations which coordinate a
building’s lighting systems. This being said, the collective effect of individual lighting systems
should be further studied to improve placemaking. Interestingly, cities such as Hong Kong
and Singapore feature comprehensive design guidelines for their lighting systems and their
regulations recommend using specific lighting systems in certain areas—e.g. up-lighting for
large governmental buildings and museums so as to create a sense of grandness, or
colourful LEDs to help attract shoppers to an up-scale shopping district. These lighting
regulations also recommend using LEDs to highlight major landmarks. Most interestingly, the
Hong Kong skyline offers a 14 minute long Symphony of Lights Laser Show every night,
which includes 44 buildings on either side of Victoria Harbor and is accompanied by
symphonic music. The collective lighting effects, coupled with Hong Kong’s extraordinary
skyline, make this event particularly impressive (Al-Kodmany, 2011).
3 Respect neighboring buildings and the natural environment.
When placed next to historic buildings, ill-conceived towers can cause irreparable damage to
the existing character of a city. Chicago’s Trump Tower (2009) by Adrian Smith is an
excellent example of a modern tower that respects neighbouring buildings (including those
that are considered historic landmarks) as well as the natural environment, i.e. the Chicago
River nearby. The 98-story, 423m (1,388 ft.) tall Trump Tower complements its surroundings
by having each of its three step-backs relate to a nearby building. The first step-back
honours the top of the Wrigley Building (1922), the second aligns with the roof of Marina City
(1956) and the third has been placed at the height of 330 North Wabash (1973) (or AMA
Plaza, formerly the IBM Building). The spatial connection provided by these step-backs
facilitates a visual continuity between the tower and the surrounding environment.
Additionally, the silvery-blue color of the Trump provides a transition between AMA Plaza’s
dark color and the Wrigley Building’s white color. In addition to being a dramatic visual
terminus, Trump Tower’s asymmetrical, stepped profile gives the structure an aesthetic
dynamism that can be appreciated from virtually any vantage point. Furthermore, its curved
corners and silvery-blue steel-and-glass curtainwall echoes the river’s curvature and color.
The building was designed to “flow” in congruence with the river insofar as its south side
parallels this diagonal section (relative to the grid of the city) of the riverbank. The three-level
base of the tower is recessed from the rest of the tower, creating a visual bond with the river.
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The base contains a walkway, restaurants and shopping and, for these reasons, fosters a
lively pedestrian environment along the river (Al-Kodmany and Ali, 2012).
Similarly, the NBC Building (1989), also by Arian Smith, provides another excellent example
of respecting city’s cultural heritage and built environment. The office tower takes cues from
its neighboring Art Deco masterpiece, the Chicago Tribune Tower (1925), by making
references to its top, buttressing elements, modules, punched windows, beige color, exterior
limestone, granite spandrels and recessed tinted glass. The Postmodern NBC Tower honors
Chicago’s 1923 zoning ordinance by having its first step-back at 264 feet (80m), marking the
height of other historic buildings along the river. Furthermore, the tower’s second stepback—at the 20th floor—mirrors that of the nearby Tribune Tower (Bosch, 2008).
Recently, the OneEleven (2014) building in Chicago has employed an incised, recessed
glass “ribbon” that meanders and wraps around the building (from the base to the penthouse)
in much the same way as the Chicago River winds through the city. The changing movement
of the ribbon also corresponds to the heights of the neighboring buildings. For example, at
the 25th floor, the ribbon ties into the step-back of its historic neighbor to the west, the
LaSalle-Wacker Building (1930), before continuing skyward. Functionally, the ribbon provides
several semi-private outdoor spaces and balconies. In a similar fashion, London’s Leadenhall
Building (2014) tapers in order to avoid obstructing views to and from St Paul’s Cathedral
and the St. Andrew Undershaft church. Respecting the local context can also be attained by
having nearby buildings employ a compatible architectural language. Overall, a study of the
existing character of a place is needed to help urban designers make informed decisions
about the appropriateness of a proposed development (Al-Kodmany, 2014).
4 Create a visual contrast.
Maintaining a harmony between newly introduced buildings and existing urban fabrics is not
the only way to promote placemaking. An element of contrast between new and old can also
enhance placemaking. For example, in Chicago we find the NBC Tower (1989) provides a
splendid contrast with its neighboring building, the Sheraton Hotel (1992) by having the
former provide an explicit element of verticality (following an Art Deco style) and having the
latter exhibit a strong expression of horizontality, insofar as its floors are delineated by
distinct bands. This visual contrast evokes a unique spatial dialogue between the towers.
And yet, they are unified through a similar limestone cladding. Similarly, the Citigroup Center
(1987) by Helmut Jahn with its vertical lines—meant to simulate a waterfall—contrasts well
with its neighbor, the ABN AMRO Plaza (2003) which stresses horizontality through
horizontal belts. Yet again, both towers are visually united by possessing a similar glass
curtainwall. Interestingly, the Swiss Re Building (2003) in London, UK has a unique form that
contrasts with the hard-lined façades of its neighboring Modernist buildings (Binder, 2006;
Riley and Nordenson, 2003). A more dramatic example is provided by the Wangjing SOHO
(2014) in Beijing, China by Zaha Hadid. The mountain-like triplet towers contrasts vividly with
the surrounding orthogonal architecture of the city.
It should be noted that diagrid structures are especially likely to provide strong visual
contrasts with a city’s traditional orthogonal street grid, as illustrated by Hearst Tower (2006)
in New York, the Swiss Re Building (2003) in London and the Bow (2012) in Calgary,
Alberta, Canada—all designed by Norman Foster—as well as the Guangzhou International
Financial Center (2010) designed by Wilkinson Eyre in Guangzhou, China. Diagrid structural
systems have also enabled the construction of visually striking forms that seem to defy the
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basic principles of large scale engineering. For example, the Capital Gate (2010) building in
Abu Dhabi employs a diagrid system which allows it to lean at an 18° angle, the most lean for
any tower in the world. Also, the diagrid system has been employed in the geometrically bold
Al Dar Headquarters (2010) in Abu Dhabi, UAE, enabling a cantilever of 25m (82 ft.) in each
direction and a distinct diagrid pattern, which offers a powerful contrast to the surrounding
environment. Completed in 2016, Lotte Super Tower, designed by Skidmore, Owings and
Merrill, offers a “dynamic” diagrid system where its angles gradually change from about 79°
at the bottom to 60° at the top.
5 Employ a design that connects people to vernacular architecture.
In a globalized world that generates anonymous, mass-produced and homogeneous urban
environments, vernacular towers are particularly important to placemaking. Before 1990,
most tall buildings were built in North America. However, today the majority of tall buildings
are being built abroad, namely in Southeast Asia and the Middle East. Therefore, the tall
building typology established in America needs to be reconfigured to avoid the
“Manhattanization” of world cities, for many cities have started to lose their identities through
the importation of these “urban giants” (Al-Kodmany et al., 2013). Vernacular architecture
has the potential to combine traditional forms with high-tech design, an approach that can
revive local culture while still conveying a sense of modernity (Al-Jokhadar & Jabi, 2017;
Asfour, 2007). Kyoung Sun Moon explains that “unlike the Postmodern buildings, which often
irrelevantly adopt various exotic architectural languages, these buildings’ regional
expressions actively engage traditional vernacular architecture through building forms and
detailing. …..[the] marriage of the image of a particular region and modern technology is, at
least, more contextual than postmodern architecture in general” (2015, p. 817).
Several examples may illustrate the vernacular design approach. Shanghai’s Jin Mao Tower
(1999) by Adrian Smith and Taipei’s Taipei 101 (2004) have revived the traditional pagoda.
Smith has commented on Jin Mao’s design, explaining how “It was important to relate Jin
Mao Tower to the culture and indigenous character of China and its people” (Binder, 2015, p.
20). Judith Dupré expressed her admiration of the design by explaining that “Unlike some
Asian skyscrapers that paste on neo-Chinese motifs to ‘sinofy’ what is otherwise a bland box,
Jin Mao subtly integrates historical influences” (2008, p. 121). The Petronas Towers (1998)
of Kuala Lumpur, by Cesar Pelli & Associates Architects, embraces an Islamic geometrical
pattern—the eight-pointed star superimposed with eight semicircles into the floor plans of the
towers—that when extruded vertically, simulate the forms of traditional Islamic minarets. The
design of these towers could be considered place-based. Put simply, given these local
design choices, the Petronas Towers would be inappropriate in any Chinese city in the same
way that Jin Mao Tower would be inappropriate in Kuala Lumpur.
Similarly, the Burj Al Arab (1999) mimics a ship’s sail, thus making a clear reference to the
traditional seafaring activities of the region. The white PTFE-coated tensile fabric that wraps
the building’s front façade “is a contemporary iteration of the tent, a ubiquitous Arabian
vernacular structure that evolved in response to the desert climate” (Dupré, 2006, p. 123).
Remarkably, the Baku Flame Towers (2013) embrace a flame-shaped silhouette to resonate
Azerbaijan’s nickname as the “land of fire,” referring to the country’s natural gas that
continues to fuel its economy. The LED screens that cover the towers display the movement
of fire. Notably, the SOCAR Tower (2015), also in Baku, has applied a similar design with
motifs of fire and wind being brought life via 3,000 LED lights. Overall, this vernacular design
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approach may be useful to “starchitects” who could utilize their exceptional artistic talents to
create places with a stronger sense of identity (Southworth, 2011).
Interestingly, the Al Bahar Towers (2012) in Abu Dhabi have modernized a vernacular
architectural element, the “mashrabiya” (a traditional wooden lattice screen), that opens and
closes in response to the sun’s path and weather conditions. In addition to enhancing the
environmental performance of the building, this opening and closing gives the tower an everchanging appearance. Doha Tower (2012), in Doha, Qatar, has also modernized the
“mashrabiya” by applying two layers of traditional geometric patterns that corresponds to the
sun’s path and to the building’s orientation. The opacities of the mashrabiyas—of
approximately 25%, 40%, 60% and 60% on the north, south, east and west façades of the
building, respectively—have been tailored to suit the harsh desert conditions specific to this
site (Al-Kodmany, 2015, a). Many years earlier, the Dayabumi Complex (1984) in Kuala
Lumpur modernized the traditional Jali screen (resembling the mashrabiya) reviving a local
aesthetic that provides environmental benefits.
6 Employ local “green aesthetics” to connect people to their indigenous
landscapes.
The twin towers of Bosco Verticale (Vertical Forest) (2015) by Boeri Studio in Milan, Italy
have provided a new paradigm in which indigenous vegetation—containing local species of
birds, bees and butterflies—is wrapped around the buildings’ façades. In addition to providing
environmental qualities that support bio-diversity, trapping dust, absorbing carbon dioxide
and producing oxygen, these towers also promote local green aesthetic. For these reasons,
Bosco Verticale has recently won the CTBUH 2015 Best Tall Buildings Worldwide Award,
which has motivated Boeri Studio to design a similar building that integrates local plants and
vegetation in a 36-story, 117 meter residential tower in Lausanne, Switzerland.
In the same vein, One Central Park (2013) in Sydney, Australia has been recognized as a
“green urban sculpture” that vertically exhibits local plants. The buds and blooms of the
vegetation that springs from between floors and thin vertical walls, forms a fascinating
“musical composition.” The project won the 2014 CTBUH’s Best Tall Building Worldwide
Award and the Emporis Skyscraper Award in 2013. Recently, the Parkroyal on Pickering
(2015) has created a significant, vertical, urban greenspace. Interestingly, the contoured
podium echoes the country’s mountainous rock formations and contoured paddy fields of
Asia. The changing colors of leaves offer a dynamic seasonal appearance that reflects the
environmental locality and enhances the building’s impact on placemaking throughout the
course of the year.
Some tall building’s design may serve an educational purpose in regards to their use of wind
and solar energy. Bahrain World Trade Center (2009), in Manama, Bahrain, and Strata
Tower (2010) in London, UK, have boldly integrated large wind turbines into their façades.
Guangzhou, China’s, Pearl River Tower (2012) by Adrian Smith was sculpted to harness
wind and allure the eye. The project won the Emporis Skyscraper Award in 2012. In Seoul,
South Korea, the facades of the FKI Tower (2013) embrace a zigzagging profile where the
upper part integrates PV cells tilted by 30° to face the sun, and the lower part integrates
vision panels that are tilted downwards by 15° to minimize solar heat gain and glare –
creating an intriguing “green expression” (Moon, 2015, p. 825). The proposed Solar Carve
Tower by Studio Gang would use the sun’s angles to enhance daylighting – the building’s
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design facilitates “200 more hours of daylight (annually) to the High Line Park than a building
adhering to NYC zoning regulations” (Gang, 2015, p. 81).
Green expressions can also echo nearby natural environments. For example, Chicago’s
Aqua Tower (2009) by Jeanne Gang uses an exterior expression inspired by the topographic
profile of nearby Lake Michigan. Similarly, Regalia Tower (2014) in Sunny Isles, Florida
features a flowing “organic” profile inspired by the prevailing waves and wind of the nearby
Atlantic Ocean. The Emerald (2015) in Melbourne, Australia embraces a design that echoes
the ripples and waves found in the nearby Albert Park Lake. Clearly, the aforementioned
buildings attempt to connect people to nature by providing interesting visual expressions
reminiscent of local environmental features.
7 Design a tower’s base with respect to human scale, provide visual continuity
between indoor and outdoor spaces, and support socio-economic activities.
James Goettsch (2012) explains that if we are concerned about the human experience in
urban habitats, a serious focus should be given to the entryways of buildings, those points
where people and buildings meet; where public and private spaces converge. In her article,
“It is Not About the Skyline, It is About the Base Condition,” Terri Boake (2015, p. 494)
explains that “More effort needs to be placed into the design of the base condition of the
skyscraper to ensure that it plays a role in the activation of the pedestrian precinct.”
Unfortunately, some tall buildings have turned their backs to the street by employing high,
blank, windowless walls. Indeed, some towers are being “built as wall-like masses, one next
to another, without the sensibility to relate to the surroundings or to the street life below”
(Lubin, 2016, p. 12). Here, retail and social activities are wholly internalized from the city’s
social life, segregating indoor spaces from outdoor spaces. They become isolating, rather
than integrating, components of the city.
Therefore, a tower’s base must not look vacuous, bulky or clumsy, and the importance of
clearly identifiable entrances should not be undervalued. In order to cater to the human scale
and provide views of the tower’s shaft, the tower’s base should not exceed five or six stories
and sufficient openings in the base should support passive supervision at the street level. A
colonnaded base, for instance, has the advantage of protecting pedestrians from the
elements while opening up the ground level space to public use, examples of which can be
found in 200 South Wacker Drive (1981) and 155 North Wacker Drive (2010), in Chicago.
Also, a base should contain socio-economic functions in order to stimulate social life at the
street level with the building, at this scale, communicating a sense of welcoming and arrival
(Gehl, 2010).
8 Design urban plazas and public parks to invite people and support a vibrant
social life.
The social fabric that surrounds tall buildings is critical to placemaking. Iconic tall buildings
need to go beyond new aesthetics and flamboyant designs in order to foster a healthy social
life for the entire city. Public parks and recreational spaces are essential components to
healthy and sustainable urban habitats and therefore should be emphasized in future tall
building developments (Ryan, 2006). Successful urban plazas can draw thousands of people
together in common public spaces and offer respite to workers and visitors alike. The
denizens and visitors of the urban core can use these spaces to relax, eat or simply peoplewatch. If well designed, plazas and open spaces near tall buildings have a good chance of
16
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Kheir Al-Kodmany
Archnet-IJAR, Volume 12 - Issue 2 - July 2018 (05-23) – Review Paper

being properly utilized given that tall buildings tend to promote high population densities
(Elbakheit, 2018).
The common design elements that make urban plazas successful include a range of sitting
spaces, a positive relationship with the street, adequate protection from the elements, lush
landscaping (trees, water, shrubs, etc.), public art, food and proper maintenance (Whyte,
1980). This being said, each plaza will likely have a slightly different role to play in the city
and will probably have to specialize in only a few of the aforementioned elements. Identifying
the role of a plaza ahead of time can help designers direct their efforts to creating an urban
space that most suitably engages the public. Ultimately, plazas can perform an important
complementary role in the design of skyscrapers insofar as they can collectively enrich the
social life of a city. Interestingly, in Chicago, the austere Modernist plazas of the 1970s and
1980s have supplied plenty of open space to allow for a wide-range of cultural and political
events. These events have played an important role for the region, connecting plazas with
the city at large by drawing people from the greater metropolitan area, engaging them in
spontaneous social interactions, while helping to forge stronger connections between people
and place, making the city safer, healthier and more vibrant.
Open space are also important to humanize the mega scale of skyscrapers. For example,
Chicago’s Millennium Park and Maggie Daley Park stand out as two open spaces that have
enlivened an area that was once characterized as passive and underutilized. In recent years,
these parks have attracted millions of local, national and international visitors, making the
skyscrapers nearby even more socially vibrant. Together, these parks have engaged visitors
in social activities that have imparted a positive association with the adjacent tall buildings.
Furthermore, these skyscrapers have created a beautiful backdrop to Millennium Park and
Maggie Daley Park, reinforcing the aesthetic impressiveness and social utility of both.
Remarkably, even as new additions, these parks have evoked a “Chicagoan” spirit that fits
the city’s “tradition of high design and innovation” (Southworth, 2011, p. 504).
In both urban plazas and large parks, sculptures and art works are important humanizing
elements that can engage people mentally, emotionally and spiritually. In these settings a
well-designed sculpture stimulates people’s attention and engages them in casual
conversations. Sculptures frequently evoke special aesthetic qualities and may represent the
latest and greatest in artistic merit, further drawing in people’s admiration and attention. The
sculptures examined in this work—all located in Chicago—include the Federal Plaza’s
Flamingo by Alexander Calder, Chase Plaza’s Four Seasons by Marc Chagall and
Millennium Park’s Cloud Gate by Anish Kapoor and Crown Fountains by Jaume Plensa. It is
worth noting that all of these sculptures are over-scaled in order to provide a spatial transition
between the nearby skyscrapers and the public (Gilfoyle, 2006).
Importantly, parks should not only be iconic, providing acres of artwork, but they should also
be inclusive; everyone should feel invited and engaged in social and recreational activities.
Using Ray Oldenburg’s terms (2000), parks should constitute “third places,” where the first
place is home and second place is work. Third places are neutral areas where people may
gather, interact and enjoy the company of friends or even “strangers.” These informal,
inclusive places promote social equity by leveling the socio-economic status of visitors.
“Doing so humanizes everyone, rich and poor” (Efroymson, et al, 2009, p. 113). Ray
Oldenburg explains that public spaces “are essential ingredients to a well-functioning
democracy for developing social cohesion, endowing a sense of identity, and providing
psychological support” (Oldenburg, 2007, p. 138). People often identify cities by their most
prominent public spaces and social life.
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As such, one of the most important roles of parks, plazas, and open spaces is drawing in
people who help to humanize the skyscraper city. According to William H. Whyte (1980),
people are the ultimate source of place, in that people always attract more people. This
notion is clearly illustrated in the case of Shanghai where the presence of large crowds along
the Bund Promenade enhances the public setting by acting as an attraction in and of itself.
Interestingly, the movements of people along the Bund create a ‘theatrical” visual
composition. In this regard, Jan Gehl profoundly explains:
Experiencing other people represents a particularly colorful and attractive opportunity for
stimulation. Compared with experiencing buildings and other inanimate objects, experiencing
people, who speak and move about, offers a wealth of sensual variation. No moment is like
the previous or the following when people circulate among people. The number of new
situations and new stimuli is limitless (2007, p. 368).
9 Integrate tall buildings with multi-model, mixed-use transit nodes and ensure
that each node features unique perceptual characteristics at a steadily
decreasing density.
The Tall Building and Transit Oriented Development (TB-TOD) model can promote
placemaking where high-rises mark the locations of mass-transit nodes that people can
visually identify. Iconic tall buildings, in particular, provide distinct points of reference that can
enhance the imageability of transit nodes. It is also recommended that each transit node
seeks out a distinct characteristic in its architectural style so as to attain a unique identity.
Examples of this include offices, business centers, government buildings, civic spaces,
residential towers, educational hubs, and entertainment and performing art districts. A
distinct “personality” for each transit node can further promote placemaking.
The relationship between clustered tall buildings and low-rise, fine-scaled buildings can be
made more pleasing if building heights are gradually reduced. As a result, it should be
possible to reshape the city’s skyline to correspond to mass-transit systems, so that focal
points in the skyline will indicate the location of major transport centers in the city and to the
metropolis at large. For this reason, there will be less of a need for tall buildings to compete
for attention given that their locations will already be prominent.
Interestingly, Georges Binder (2015) explains that the TB-TOD model has an earlier
precedence in New York City’s Chrysler Building (1930), and Cleveland’s Terminal Tower
(1928). The Chrysler Building, the world’s first “supertall” (300-plus meters), had an
underground tunnel that gives it direct access to Grand Central Terminal and the city’s
subway system. The tower contained a mixed-use scheme including retail shops, hotels,
offices, and an observation deck on the 71st floor. Similarly, upon completion, the 213-meter
Terminal Tower in Cleveland had been the tallest building outside of New York City,
providing an early example of a mixed-use urban ensemble—with department stores,
restaurants, banks, smaller office wings and a hotel—that was connected to a major transit
terminal. Binder (2015, p. 23) explains that mixed-use transit centers continue to be integral
components of most successful skyscrapers today.
Importantly, TB-TOD ensures a constant presence of people—through mass-transit, mixeduse activities and tall buildings—to promote sense of place. For example, London’s The
Shard (2013) sits next to the busiest railway station in the capital, the London Bridge Station,
which experiences a daily ridership of 120,000 people (Safarik, 2016). The Abeno Harukas
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complex (2014) in Osaka, Japan, has a rail station that draws a daily ridership of 70,000
people. Burj Khalifa (2010), for example, draws masses of people, with the tower being
capable of holding up to 35,000 employees and visitors. Adrian Smith, the designer of Burj
Khalifa, explains that “A piece of architecture, in and of itself, can be an attraction that is a
significant draw to a city. The premise in Dubai is to create architecture—of quality,
permanence, and commitment—that will draw people to visit it, view it, and use it” (Dupré,
2008, p. 10). In addition to Burj Khalifa, the complex integrates the world’s largest mall, the
world’s largest fountain and the Khalifa Metro station (Dubai’s busiest station). In this way, it
is clearly inherent to the nature of tall buildings to concentrate large numbers of people and
in almost all instances, more functions tend to draw more people, who further enliven a
place. Finally, TB-TOD reduces the need for parking spaces, which is a common problem for
good placemaking.
10 Utilize new building technologies that may provide new architectural
expressions and promote placemaking.
The architect Michael Green recently proposed a 30-story skyscraper to be built out of supercompressed, “fire-resistant” wood in his home city of Vancouver, Canada. Similarly,
Skidmore, Owings, and Merrill (SOM) has recently proposed a structural system that
comprises columns, beams, and slabs made of super-compressed mass timber. In 2014, the
United States Department of Agriculture (USDA) announced the US Tall Wood Building Prize
Competition to promote the construction of tall buildings made of wood (Robinson et al.,
2016, p. 26). Given the above examples, we can see how wood can provide natural beauty
even “nostalgic” qualities that connect people with nature. In an online article titled “The
Sustainable Future of Wooden Skyscrapers,” Michael Green states that “You never see
anyone walk into a building and hug a concrete column…but a big wood column, it’s like an
individual. You totally see people walk up and touch it. No two are the same. It’s much closer
to people. It’s much closer to who we are” (Hoyt, 2013).
Employing heliostats (mirrored devices that reflect and concentrate sunrays into receivers to
generate energy) may also become more popular in the future as they provide new
architectural expressions for nascent tall buildings. Sydney’s One Central Park (2013) by
Jean Noveal, for example, utilized heliostats as a defining element of the building—a giant
truss cantilevered along the side of the building. In regards to energy efficiency, new
research examines “solar glass,” a technology that has tremendous potential for sustainably
powering skyscrapers. Furthermore, high-tech elevator systems—such as the
Electromagnetic Levitation System and the Circulating Multi-Car Elevator System—will
enable elevators to move “three-dimensionally” (i.e. vertically, horizontally, and diagonally),
and may facilitate new architectural forms in tall buildings (Al-Kodmany, 2015, b).
Interestingly, biomimicry (from bios, meaning life, and mimesis, meaning to imitate) will
provide new ways to design our environments and solve human problems. For example,
biomimicry has inspired a cactus-shaped structure in Doha, Qatar, a project conceived by
Aesthetics Architects GO Group for the Ministry of Municipal Affairs and Agriculture (MMAA).
The office building and adjoining botanical dome are examples of biomimicry in which the
skin of one of the hardiest plants of the desert is mimicked to make the building’s façade
more resilient. In addition to this façade component, the building features hundreds of smart
shades that automatically open and close, depending on the strength of the sun, thus further
mimicking the activities of the cactus as these shades aid in the retaining transpiration
processes of water. This design is well suited for a country like Qatar, given that it is hot
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nearly all year round and receives very little rainfall. Notably, a dome at the base of the tower
will house a botanical garden where edible plants will be grown to clean up wastewater.
Similarly, the B+U Architects, an architectural firm in Los Angeles, has released a conceptual
design for a 20-story Animated Apertures Housing Tower project in Lima, Peru. What makes
this project unique is how its windows will be reconfigured in terms of function, components,
appearance and materiality. The three-dimensional “window apertures,” resembling palm
fronds, will attempt to create an “interactive and intelligent building organism.” The podshaped opening apertures will also function as inhabitable spaces that “exploit the potential
energetic exchanges between the natural and built environments,” as explained by Barbara
Porada in online article titled “B+U’s Housing Tower Rethinks Window DNA.” The apertures
will be made out of advanced silicon composites and will move without mechanical parts,
emulating systems found in nature. The apparatus’s strands will be coated in a solar film that
transforms sunlight into energy, allowing the building to absorb and repurpose energy like a
living organism (Porada, 2013).

FUTURE RESEARCH
This work barely scratches the surface of a very large body of research in regards to
skyscrapers and placemaking. Future studies will hopefully advance the four planning
dimensions of placemaking touched upon here and add new ones. There is much
opportunity for future research into the social, economic, cultural and political aspects of
placemaking. This research has focused on the social life that surrounds towers; future
studies may examine the social life that exists within towers. Additionally, future research
may engage others in the empirical examinations of this subject, building on the theoretical
groundwork provided in this study. Without question, individuals experience and value places
differently based on many factors, including cultural background, social class, political
orientation and education (Jacobs and Appleyard, 2007; Rapoport, 1997, Southworth, 2011).
Therefore, future research may involve the stories of everyday people and their experiences,
opinions and perceptions of the built environment. In this way, future research may involve
conducting direct observations to better understand the behaviors of the public in regards to
these spaces (Salama et al., 2017).
In sum, academics, planning departments, local government and community organizations
should engage with local residents to learn about their views, experiences and expectations
of the built environment, especially in regards to the urban core. Rather than having
professionals define the parameters of placemaking through top-down methods, a bottom-up
approach can empower community members to voice their views, while better utilizing the
skills and knowledge of the professionals tasked with improving the physical environment—
e.g. architects, urban designers, landscape architects, civil engineers (Madden, 2011). Each
city has a unique identity and empirical research should be context sensitive. In modern
times, it has become increasingly evident that top-down processes and generic studies are
less useful than bottom-up approaches that use creative processes of data collection and
analysis. The idea that “what works for one place may not work for other” applies in the case
of placemaking as well. Tall buildings should always be seen in relation to their context,
whether as an infill project within a single block, a corner building that defines an intersection
or a freestanding tower along a robust skyline. When such developments are applied without
contextual considerations, urban design fails to create meaningful places (Kamin, 2010). It is
the hope of this research that ill-conceived developments will be less common going forward
and that good placemaking will become the norm, not the exception, in the future (Fleming,
2007).
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INTRODUCTION
Open Source (OS) concept is having a great influence in many fields of culture (Goyal,
2013). It has also reached architecture and urban planning, where its principles, combined
with other trends such as Do It Yourself (DIY) movements and increasing popularity of 3D
printers, can have important effects in the current common design strategies and the role of
the designers themselves. How can we manage the influence of OS? Which references can
architectural and urban designers follow in order to appropriately adapt to this revolution?
These are the main questions addressed in this article.
OS tendencies started in the field of computer science some decades ago. In order to
understand the concept, it is important to know that most computer programs are basically
made from a set of instructions, commonly written in a human understandable language (i.e.
high level languages). To be executed by a computer, these instructions (called “source
code”) need to be translated into a machine-understandable “low level” language, a process
which is done with two tools named compiler and assembler (Stallman, 2002).
Since the 1980s, the most frequent mode for distributing software is called “proprietary”
(Weber, 2004). In this modality, a company writes the source code for its programs,
compiling it later and selling licenses for using the compiled code. This system protects the
source code for the company through intellectual rights laws, increasing its profits, and
making it impossible for the user to understand what is happening below the execution of the
software they have bought, or modify the program.
Simultaneously, and starting from some pioneering experiences in the 1970s, another
distribution mode has been consolidating. In this second method, programmers freely share
the source code, which they improve in a progressive collaboration process. This source
code (or a compiled version) is made available for anyone, usually free of cost, and can be
downloaded by computer users without any proprietary license. For that reason, this
tendency has been called OS movement, which has produced an increasing number of
applications. In fact, today OS “is already a major part of the mainstream information
technology economy” (Weber, 2004, p. 5).
As OS can be understood as a general “way of organizing production, of making things
jointly” (Weber, 2004, p. 224), this approach has spread from Information and
Communications Technology (ICT) to many other disciplines and daily life, especially
boosted by the notable progress in communications which makes it possible to increase the
amount of information exchanged. In that sense, OS is highly related with public participatory
and collaborative processes, dependent of recent interactive tools such as social networks,
which in some cases are replacing the past role of public spaces (Gardner, 2009). Some of
its applications comprise the writing of a public global encyclopedia such as “Wikipedia”, the
development of “crowdsourcing” initiatives in order to retrieve information from many
participants (Howe, 2006) or the discovering of new drugs (Årdal et al., 2011). OS has also
produced a revolution in intellectual rights management, with the emergence of new type of
permissions which widen the traditional “copyright” concept, for example in the form of the
increasingly popular “Creative Commons” licenses (Creative Commons, n.d.).
Following the logics of dissemination to other fields, OS principles have reached architecture
and urbanism, where they are inciting changes both in the design processes (Sprecher,
2012; Vardouli and Buechley, 2014) and the figure of the professional designer (Parvin,
2013). Interestingly enough, in 1999 American software developer Eric Raymond wrote an
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article about OS development, which he entitled “The Cathedral and the Bazaar”, where he
associated proprietary and OS production models respectively with the architectural
concepts of the cathedral and the bazaar. In opposition to the reverent cathedral-building of
the proprietary software, the OS movement was described as a “great babbling bazaar of
differing agendas and approaches” (Raymond, 1999). Following that opposition, it is possible
to identify certain common characteristics shared by OS and traditional cultures or user
participation approaches developed in the 1960s (Goyal, 2013). This parallelism is
interesting because some studies about those previous design systems can be useful as
references for the development and integration of OS tendencies.
Considering these facts, this paper claims that we need references and guidelines for
adequately managing future changes linked to OS concept in architecture and urbanism,
especially in a global context of limited resources (Bardi, 2011). However, there has not been
enough reflection about OS implications for architecture (Fok, 2014). As the original and
main area of development of OS is computer science, and it has similitudes with the
aforementioned traditional and participatory processes, insights for that management can be
found in studies about both topics. Bearing that in mind, the article has two main aims: (1)
Classify and analyze current OS initiatives in architecture and urban planning, using the OS
definition (Open Source Initiative, n.d.) as a base for identifying common characteristics with
traditional building systems and some previous user participation approaches; and (2)
provide some basic lines for the future management of OS tendencies.
The main results of the study are three. Firstly, it proposes a systematic classification of
current OS tendencies, not present in previous studies, which can be useful for the study of a
spreading phenomenon. In second place, using the characteristics enumerated in OS
definition, it establishes the relationship between OS attributes, current experiences in
Architecture and Urban Planning, and past facets of traditional cultures and participatory
processes. Finally, the article provides guidance for the study and the management of OS
tendencies, based on the previous analysis.

BACKGROUND
Previous studies about OS in Architecture and Urbanism
Kaspori (2003) was one of the first authors who reflected about OS in architecture. He used
the aforementioned Raymond's metaphor of the cathedral and the bazaar, and wrote that OS
“provides an organization model for the collective development of solutions for spatial issues
involving housing, mobility, greenspace, urban renewal and so on”. He also pointed out the
necessity of understanding architecture not just as the process of designing aesthetic
objects, but also as a learning and discussion process linked with OS philosophy. The
specific term “Open-source architecture” (OSArc) was initially coined in the number 948 of
Domus Journal (2011), and is in continuous revision in its Wikipedia page. This concept
refers to the development of “spatial design towards a collaborative use of design and design
tools by professionals and ordinary citizen users”.
In recent years, more studies about this topic have appeared. Sprecher (2012) has reflected
about the changing object of study of the architecture, from a static element to an “organism
shaped by intensive computational operations”. This author has also written about the design
process, which in OS is in continuous evolution, in opposition to the conventional structure of
cause and effect. Parvin (2013) has worked about these subjects, addressing the possible
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consideration of OS as a threat to the existing profession, and concluding that, if correctly
done, it can be a “good business”. The question of the intellectual property in architecture
has been studied by Fok (2014).
Finally, Vardouli and Buechley (2014) explore how the OS metaphor has been applied to
architecture, reviewing critically its meaning, and concluding that it ideally would require
providing access and empowerment to users (proposing Building Information Model – BIM,
as an interesting platform for it). Consequently, an OS architecture would not just require
“openly publishing architectural designs”, but also “a rethinking of the discipline’s theory and
practice”, including changes in the roles of the people involved, what connects to the
statements of some previous scholars.

Study of design-build processes in traditional cultures and participatory
processes
Goyal (2013) developed a similar approach to the one proposed in the current work,
comparing OS philosophy in design with “the pre-Renaissance building methodologies and
also to the user participation approaches of the 1960s”. As he has studied the second ones,
the present article will focus specifically in the “pre-Renaissance” methodologies.
Turning back to Raymond's metaphor, the development of OS (bazaar strategies) can be
understood as a crisis of the “cathedral” system. Linking this with the history of Architecture,
it is important to remember that the building process of cathedrals has been frequently
associated with the emergence of the modern figure of the professional architect from the
master builder. This role appeared as the result of a specialization trajectory in medieval
guilds (which are actually very related with bazaar schemes). In fact, Castex (1994) writes
about the final stage of that evolution in the construction of the dome of the Cathedral of
Florence (Italy), started by Brunelleschi in 1418. Therefore, a transition from a “cathedral”
model to a “bazaar” system, as the one that OS could represent, may lead to a crisis in the
design processes and the figure of the contemporary professional architect.
This opposition between professional-creation methods and “bottom-up” traditional strategies
has been studied by several authors. A complete and interesting portrait of the situation was
presented by Alexander in his book “Notes on the Synthesis of the Form” (1964). In that
work, he addressed the differences between the design techniques of “unselfconscious” and
“self-conscious” cultures. In the first ones, there are trial-and-error collaborative strategies,
which allow builders to improve their constructions over time, without the necessity of
prominent figures or academies. The second one corresponds to our current model, where
design processes are professionalized. In later works, Alexander developed a “pattern
language” in order to allow the contemporary designer to use bottom-up strategies, and
developed a systematized multi-scale design system (Alexander et al., 1977).
A similar distinction was made by Rudofsky (1964) in a famous book and exhibition, where
he explored the values of the “architecture without architects”, or “non-pedigreed
architecture”. Rudofsky studied the creations of traditional cultures, concluding that many of
those vernacular or spontaneous works had very interesting spatial characteristics. Recently,
Berque (2013) has explored the differences between old cultures with landscaping thought
(or without a stable concept of landscape) and current societies with landscape thinking (or
with a complex analytic system about landscape). Considering these and other examples, it
is possible to state, as Pak (2016) does, that nowadays “bottom-up participatory architectural
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practices can hardly be considered as novel” (p. 26). Table 1 shows some of the terms used
in the last decades, referring to the opposition between a traditional bottom-up model and the
contemporary culture (see table 1).
Table 1: Different studies about the opposition between traditional and contemporary strategies of
design/building. (Source: The Author).
Traditional model

Contemporary model

Source

Unselfconscious cultures

Self-conscious cultures

Alexander (1964)

Architecture without architects (Nonpedigreed architecture)

Architecture by architects (pedigreed
architecture)

Rudofsky (1964)

Spontaneous architecture / urbanism
(spontaneous design)

Technical/modern architecture
(voluntary design)

Quaroni (1967)

Vernacular / folk / popular architecture High-style and modern

Rapoport (1969).

Popular architecture

Professional architecture

Flores (1978)

Spontaneous organization

Systematic production

Sorre (1962)

Unplanned city

Planned city

Kostof (1991)

Landscaping thought

Landscape thinking

Berque (2013)

METHODS
The methodology used for this study is divided into four stages. The first one corresponds to
the phase of detecting and identifying current applications of OS in Architecture and
Planning. To do that, several searches were performed using the terms “open source
architecture” and “open source urban planning” in common academic databases, namely
Web of Science and Scopus. In both cases, research areas were limited to “Architecture” or
“Urban planning”, as OS term is very common in other fields such as engineering. Taking
into account that OS is an emergent field and it tends to use informal diffusion structures,
other searches were conducted using Google general search and Google Scholar. A
selection of the most interesting cases was extracted from the outcome of these searches,
containing both publications about OS concept and lists of examples.
Second stage refers to the classification of examples. The proposed taxonomy was defined
considering the available cases of study, establishing fields with relative autonomy.
Nevertheless, it is important to remember that most of the experiences show attributes
corresponding to different classification groups, but for the ease of presentation, each one
was assigned to a main category.
The next stage develops a study of similitudes between them and past design and
participatory strategies, using OS definition provided by OS initiative (n.d.) as a base for
indexing. In that way, each attribute of OS contained in the definition was linked with different
types of experiences, and with specific characteristics of the mentioned strategies. Finally,
the fourth phase addressed the redaction of guidelines for future study and management of
OS influence, inspired in the analysis of both computer science studies and works about
traditional or participatory design processes.
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RESULTS AND DISCUSSION
Classification of main OS processes and experiences in architecture and urban
planning
Attending to the common characteristics of different OS experiences in Architecture and
Urban Planning, it is possible to classify them into five groups:

1. OS Software Availability
The most immediate outcome of OS movement affects directly to the software tools
commonly used for architecture and urban planning. In past years, many alternatives to
proprietary software have appeared, and today it is possible to develop building or planning
projects with OS tools (most of them at no cost). The main progress in that area corresponds
to Computer Aided Design (CAD) programs, Geographical Information Systems (GIS), 3D
modelers (Dounas and Sigalas, 2009), vector graphics edition and image manipulation tools.
The availability of OS BIM software is limited, but some teams are developing solutions in
this line (OpenBIM, n.d.).
Apart from making it possible to work with free or low cost design tools, which is interesting
for new teams in periods of economic difficulties, this affects the design process in the sense
that it can foster architects and urbanists to think in a more scientific way. OS software is
very widely used in the scientific community, and one of its main features is the ability to
share data between different types of applications, as well as encouraging users to explore
and understand the mechanisms which underlies the programs, which is positive for
developing abstraction skills.
2. Consolidation of Collaborative Networks
In addition to the obvious incidence in the architectural software, OS concept is having an
important effect in design processes. Regarding the collaborative way of working, it is
possible to find initiatives such as “Open Architecture Network” (Parvin, 2013), defined as a
“community dedicated to improving global living conditions through innovative and
sustainable design”. Crowdsourcing strategies have also been used in order to retrieve
information to study urban form and function (Crooks et al., 2015). Other examples are the
creation of 3D city models (Roupé and Johansson, 2010) and the developing of collaborative
cartography (with “openlayers” as main example).
Progress in this field is very relevant for designers, because it allows them to share ideas
and resources in a flexible way, including real-time collaboration processes and the
possibility of collecting information from citizens. But we need new tools for manage
information flows, and projects as softGIS deserve special mention: it is a framework for
enhancing “participation by allowing the residents the possibility of sharing their knowledge of
their living environment with urban planners and researchers” (Kahila & Kyttä, 2009).
Crowdfunding strategies, which make it possible to gather economic resources, are also
growing, and its impact for bottom-up design strategies has been addressed by Pak (2016),
who points out its wide possibilities for supporting collaborative design processes.
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3. New Conditions for Projects Access and Distribution
In the field of intellectual property changes, some initiatives have appeared in recent years
for the free diffusion and reutilization of architectural projects. For example, the
“PFCcommons project” publishes Final Degree Projects under a Creative Commons License,
which permits studying and re-using them by other students and professionals. In another
significant case, 2016 Pritzer prize Alejandro Aravena has published in his team webpage
(Elementalchile.cl) some projects under open source license, for its free distribution and
reutilization.
This fact can have an important impact, mainly in the fields of learning and education. In a
similar way as the transformation happened in the editorial market, which is changing the
manners of gathering information, freely distributed projects can make design innovations
more accessible for students. It is a process running in parallel with the apparition of
scientific open access journals, which makes knowledge freely available through the internet.
Nevertheless, as will be discussed later, the unlimited use of free models or its repeated
application to different places can be a problem if we are not capable of developing contextadaptation mechanisms.
4. Appearance of Full Design and Construction Frameworks
Full design and construction processes inspired in OS philosophy can be found in the “Open
Structures” or the “WikiHouse” projects. The aim of the first one is the development of “a
modular construction model where everyone designs for everyone on the basis of one
shared geometrical grid” (OpenStructures, n.d.). The second was started in 2005 by
Architecture 00 studio, and it is defined as “an open source building system”, developed by
“many designers, collaborating to make it simple for everyone to design, print and assemble
beautiful, low-energy homes, customized to their needs” (Parvin, 2013). There is also the
“Open Source Ecology” project (Open Source Ecology, n.d.), an organization founded in
2003, whose main members are farmers and engineers. They are developing the so-called
“Global Village construction set”, which will make possible “the easy fabrication of the 50
different Industrial Machines that it takes to build a small, sustainable civilization with modern
comforts”, and includes a “microhouse” between its components.
These initiatives are commonly linked with Do It Yourself (DIY) processes (Doane and
Rumbo, 2015), as well as with the recent availability of 3D printers or Computerized
Numerical Control (CNC) machines, which may allow building those sets in an automatized
way. Parvin (2013) mentioned other initiatives related to this topic, such as the “Segal selfbuild method”, developed by German Architect Walter Segal (Lee, 2006). In addition to these
architectural examples, it is worth to mention that other branches of industrial production are
exploring these type of strategies, e.g. using “cloud manufacturing” structures (Tao et al.,
2011). It is also interesting the proposition of Stoutjesdijk (2013), for an open-source building
system “with digitally fabricated components”. There has been studies about masscustomized designs (Celento, 2010), and it has been considered that OS designs can solve
demands for high-density housing in rapidly growing countries (Gao et al., 2015), and crises
(Sinclair, 2006). What is clear, from this number of examples, is that OS is affecting building
processes, and that it may change our way of understanding design in the following decades.
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5. Collaborative Management of Public Spaces
Urbanism has also received the powerful influence of OS thinking. Processes for the
collaborative management of public spaces appears worldwide, frequently developed in the
context of urban agriculture, as Pudup (2008) studies, analyzing the evolution of “community
gardens”. Collective neighborhood networks and public appropriation of vacant spaces are
also relevant examples, and a list of these type of projects has been provided by ArredondoGarrido (2014), who mentions many of them, such as “estonoesunsolar” in Zaragoza and
“Campo de Cebada” in Madrid (Spain), Moritz Plazt in Berlin (Germany), or San Francisco
Victory Garden (USA). According to this author, these are representative examples of a
growing tendency in 21st century: the production of fresh food inside cities, which may be a
key concept for the future development and planning of metropolitan areas. Another
interesting case, focused in the local participation for designing public spaces, is the
“Dreamhammar project” in Norway, headed by the “ecosistema urbano” team (Senciuc and
Lecourtois, 2013), an initiative which makes it possible for citizens to take part in a “collective
brainstorming” for defining their new square.
6. Emergence of Full Urban Planning Strategies
Apart from those strategies mainly oriented to specific public spaces, OS principles can be
used for the whole city design and transformation. Notable is the pioneer approach to this
subject by Austrian architect Christopher Alexander, described in his book “The Oregon
Experiment” (1975). In that project, an experimental approach to collaborative planning for a
new campus for the University of Oregon (USA) is fully documented, based in some
principles that inspired posterior works of that author. As well as in exceptional new-plan
projects like this, some teams are also applying participatory strategies to urban renewal. As
Mayer et al. (2005) state, it is necessary to develop tools in order to make it possible for
stakeholders to share knowledge for decision-making. In this sense, collaborative
frameworks, such as the aforementioned softGIS (Kahila & Kyttä, 2009) and others, have
being developed in recent years.
Regarding this line, it is also interesting to consider the UK Conservative Party (2010)
proposal of a green paper about “open source planning”. In that document, a radical reform
of the UK planning system was suggested, using OS principles with three main objectives:
“restore democratic and local control over the planning system, rebalance the system in favor
of sustainable development, and produce a simpler, quicker, cheaper and less bureaucratic
planning system”. That proposition received several critics, including a response from the
Royal Institute of British Architects (2010). Subsequent implementation of that planning
framework was also negatively received by academic and professionals, like Raco (2013),
who stances that the proposal “will not devolve power to local communities and citizens but
create new forms of distancing and disempowerment.” This debate is representative of the
difficulties that some OS ideas, which work well for software development, find when
switching them to other fields.

OS characteristics, traditional and participatory creation processes
The mentioned group of experiences can be linked with different characteristics of OS, as
well as with several attributes of traditional or participatory processes. I describe these
relationships below, using some principles of the OS definition provided by Open Source
Initiative (n.d.) as an index:
31
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Santiago M. Pardo-García

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (24-39) – Regular Section

1. Free Redistribution
This OS attribute is specially linked to the new conditions for projects access and distribution
(3rd group of experiences). Likewise, it is worth to note that in unselfconscious cultures,
there are construction rules linked to a complex tradition (Alexander, 1964), that generally is
not controlled by any institution: new designer-builders can learn from others, for example by
oral transmission modes. Those vernacular processes can today be used as models for
“sustainable design and deeply respond to the economic and environmental requirements”
(Yousuf, 2011, p. 117).
In those pre-Renaissance models, there was no necessity of paying a professional for taking
advantage of his knowledge, as the know-how was shared in open communities. Changes in
this sense could have important effects in contemporary designer's role and earnings.
2. Source code must be included with the program
As in OS not just the result (compilation), but also the original code is distributed, in OS
architecture the important point would be the plans and instructions for building, more than
the conventional processes which finishes with a construction. The changes in this line are
appreciable again in the experiences of the 3rd group, but also in the appearance of full
design and construction processes (4th group). It is interesting to note that, in traditional
processes, the building processes were linked to myths, ritual or taboos (Rykwert, 1985).
The builder did not only know how to construct, but usually also a mythological story with a
set of stages and instructions, which can be assimilated to a “source code”.
3. Derived works from the original work must be allowed
New full design strategies based in OS (4th and 6th of the aforementioned groups of
experiences) allow the community members to freely modify structures or plans. This may
open a fierce debate about intellectual rights management (Fok, 2014). Interestingly, in
spontaneous processes continuous flows of failure and correction can be found (Quaroni,
1967), which makes it possible to improve progressively and collectively the results from the
original stage.
4. No Discrimination Against Persons or Groups
According to OS definition, anyone can collaborate in improving the source code,
independently of its position, profession or academic grade. This would be an interesting
opportunity for effective integration of user's view, which may affect specially the examples
organized in groups 2nd, 4th and 5th. This fact can create some conflicts and dilute the
importance of the “first” or “main” designer, and empower the collaborative work of organized
communities (Goyal, 2013). In traditional cultures, as the owner is often also the
builder/designer (Flores, 1978), people from many groups can develop the construction
model and enhance it. Nowadays, this characteristic is linked with the aforementioned DIY
processes and the emergence of technologies as 3D printers.
5. License Must Not Restrict Other Software distributed along with the licensed software
This attribute is interesting for managing possible changes for the current role of architects
and urbanists, because in spite of new conditions for projects access and distribution pointed
out in the experiences of the third group, conventional closed intellectual rights can be kept in
parallel with OS strategies. In the case of traditional processes, the existence of a popular
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set of rules for building, developed and improved over the time, did not prevent from the
apparition of specific groups specialized in some relevant buildings. These groups were
progressively consolidating, and finally developed professional roles.
6. License Must Be Technology-Neutral
This last selected characteristic of OS definition affects to the technical capabilities and the
distribution modes of OS software, and it is specifically relevant for the examples of the 4th
group and the management of resources. In architecture and urbanism, it would imply that
OS strategies must be realizable using both technologically advanced systems and
traditional modes. The development of this attribute can be seen, in some examples, in the
adoption of easy building strategies, affordable for anyone, sometimes into a DIY framework.
In traditional cultures, spontaneous building processes generally remained elementary and
associated with low-technology construction systems, so the delivered set of instructions
were applicable to many situations.

GUIDELINES FOR THE FUTURE
In order to manage changes in architecture and urbanism due to OS philosophy spreading,
and considering the aforementioned examples and relationships, two sources may be used
as references: strategies in traditional cultures / participative processes (often a “bazaar”
system), and experiences in fields with a broader trajectory in OS applications (mainly
computer science). Some possible guidelines taken from these fields are listed below.
1. The designer's role as a head of communities and manager of control mechanisms
In many cases, in an OS architecture the designer may act not as a prominent figure who
develops and finishes a project (alone or into a limited team). This would change the
professional role of designers, and especially of the so-called “anti-Vitruvian” architects:
those who use the act of building “for personal exploration and expression” (Salama, 2007, p.
118).
But the OS architect could develop organizational skills in order to head a community of
developers and establish control systems over the work done by open source peers. In this
sense, it would be useful to consider the structure of three concentric circles described by
Årdal et al. (2011): an inner core team responsible for most of the design; a middle circle of
developers who collaborate in design, mainly performing “peer review and fix bugs”; and a
third circle of individuals “who report bugs”, but do not design. A good example of
participative system, with the designer as “moderator”, can be found in the mentioned plan
for the University of Oregon (Alexander, 1975). Sometimes, the designer's role can be
important for attracting participation, as sometimes it is difficult for newcomers to start OS
software projects (Steinmacher et al., 2015).
2. Maintaining isolated projects would be also possible
Many OS software projects are not really developed by wide communities, but by reduced
teams (Årdal et al., 2011), and it has been argued that “the size of the development team
negatively affects software development productivity” (Scholtes et al., 2016). Therefore, it
would be possible to maintain the coexistence of small specific design teams with big open
communities. But the first ones must decide whether they integrate in OS models, or
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continue working exclusively in proprietary mode (as described earlier, OS definition
considers the possibility of including licensed software). Current scenario tends to maintain
the second modality, but OS tendencies can progress a lot in future years, especially in
response to a negative economic context and resources limitations. In traditional cultures,
spontaneous architecture coexisted with emerging masters who devoted to certain type of
works (as the public infrastructures or main buildings), so it would be interesting to explore
thoroughly those relationships.
3. Working in a shared source code, more than in final architectonic or urban results
According to Vardouli and Buechley (2014, p. 53) OS architecture must imply “open sharing
of the digital files that encode information on built artifacts”, and Building Information Models
(BIM) is the more adequate platform for it. In this sense, OS supposes a paradigmatic
change which can be seen in the examples of the aforementioned 3rd and 4th group: the
production could be focused in generating adaptive structures and strategies, progressively
improved, which final designers, builders or users can freely adapt to their necessities. This
model seems similar to the progressive strategy described by Alexander (1964), so his study
of the design processes of “self-conscious” creators is of full interest for analyzing OS
changes. Working in that line could also be useful for providing solutions for humanitarian
problems (Sinclair, 2006).
In this point, a possible disadvantage of OS Architecture can be pointed out: if the “source
code” is directly applied to different places with unique characteristics, it will not answer the
questions of adaptation to each context: local climate, culture, heritage, etc. If we do not want
to create such uniformity, it is important to stress the role of one of the most important
processes in OS in computer science field: the compilation. Compilation is the stage that
allows creating, from the universal source code, the specific program which will be run in
each computer.
Applying OS concepts to architecture and urban planning, the creation of source codes
would be the definition of certain general structures of patterns. It is very important not to
describe or apply them directly to each place, but to adapt and generate a final form in a
process of “compilation” for each place. As will be explained in Guideline 5, this is similar to
the way in which traditional cultures share knowledge between them, applying learnt
techniques to their own contexts.
4. Need of changing and developing new scientific design strategies
In response to this profound change, new strategies for thinking architecture/urbanism
responses and collaborative design must emerge, as it has also been pointed out by Vardouli
and Buechley (2014, p. 55), with reference to the necessity of “re-diagramming” discipline's
processes, “and the roles of the subjects involved in them”. However, Fok (2014) notes that
there has not been enough reflection about the influence of OS in architecture and its
creative methods.
In general, this issue may require a different consideration of architecture and urbanism that
the currently most common one. Thinking about a collaborative development of “open
source” code and its “compilation” for different places, needs a more scientific method for
addressing those disciplines, like the approach proposed by the mathematician Salingaros
(2000). Another scientific perspective about design has been developed by Alexander in the
last decades (Kalb, 2014), and his well-known strategy described in “pattern language”
34
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Santiago M. Pardo-García

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (24-39) – Regular Section

(Alexander et al., 1977) could be really useful for OS Architecture. In fact, the work of
Alexander has had an important influence in Computer Science, for example in the
development of learning web based applications (Avgeriou et al., 2003), which shows its
possibilities for different designing strategies. OS ecology project is another interesting
reference, as it defines guidelines, workflows and specific strategies for developing the main
objects needed to build the “Global Village” (Open Source Ecology, n.d.).
In OS processes, expert and peer review processes should be integrated, as long as a
management structure is defined in order to support the stages of design and compilation. It
is also important to create tools which, using for example GIS or web frameworks, allow
sharing information between designers, stakeholders and citizens.
5. Adaptive strategies to local peculiarities
Considering the specific characteristics of Architectural and Urban Design, it seems that one
possible strategy for OS development could be related to the improvement of general
models, and different adaptations to local characteristics. As I previously mentioned, this
would rely on BIM systems, in order to efficiently share information. In this scheme, a group
of main designers would develop a general prototype of building or urban plan, which could
be adapted by others, using for example rules or parametric systems, as the ones shown in
ESRI's City Engine proprietary software (ESRI, n.d.). This kind of adaptive process was
common in traditional cultures, where general building models, which can be found in
different regions and countries, were constantly adapted to specific features and
requirements (Rudofsky, 1964), resulting in adequate responses to environmental and
economical requirements (Yousuf, 2011).
6. Less powerful formal institutions; emerging informal organizations
Due to the freely shared knowledge and architectonic/urban “source code”, it is possible to
predict the emergence of informal educational organizations, as well as the weakening of
conventional academic or professional institution (Universities, Institutes of Architects, etc.).
This type of phenomenon is currently quite visible with the increasing popularity of “Massive
Open Online Courses” (MOOCs) and, especially in ICT, with the appearance of different
formative websites (such as Codeacademy, Code School or TreeHouse). The certification
control processes, as well as the relationships between formal institutions and informal
emerging initiatives, are some subjects which should be discussed in the future.
7. A new economic model for architecture and urbanism?
According to Parvin (2013), OS architecture, more than a threat to the existing profession,
must be considered as a “good business”. This seems to be an interesting point for the
debate and would require a detailed discussion, as many questions have been laid out about
“OS economics” (Lerner and Tirole, 2002), but an obvious fact is that economic viability of
designers in the future could depend on their ability to change the offered services, and
adequately redefine their roles.
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CONCLUSIONS AND IMPLICATIONS FOR PRACTICE AND ADVANCEMENT OF
RESEARCH
The progress of OS philosophy seems unstoppable, considering factors as the power of
social networks, their advantages to solve problems and promote new research (Von Krogh
and Spaeth, 2007), and the low-cost and efficient strategies they can spread in a decreasing
resources context. It is having an important influence in architecture and urbanism, which
requires a thorough reflection (Fok, 2014). Considering the links between OS (“bazaar”
strategies) and traditional cultures, it is expectable to see significant changes in current
design processes, as well as in the figure of the professional architects and urban planners.
The future challenge will be how to adapt to these tendencies and reformulate the role of
many designers. Although some may argue in favor of maintaining the current model (Parvin,
2013), competence, resource limitations and negative economic context (Tverberg, 2012),
will add difficulties to its continuity. So the appropriate strategy would not be to fight against
new tendencies trying to defend the established design system (a “cathedral” mode,
according to Raymond), but to adapt smartly to the changes, as well as integrating the
excellent possibilities that OS thinking offers. In order to do that, it is quite useful to look at
previous experiences in computer science, as well as to traditional or participative models
developed for architecture and urban management, which can offer valuable insights and
guidelines like the ones presented in this work.
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The rising need for social interaction is evident particularly in
urban areas due to a stressful urban life and social isolation.
In residential areas, neighborhood parks have an important
function in supporting social integration and social bonding.
Nevertheless, studies have indicated that these parks are not
fully utilized for the benefits of residents, which could be due
to the lack of parks’ legibility. This paper investigates the
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INTRODUCTION
Within cities, the transition from an integrated community to the anonymous society
(Aelbrecht, 2016) was accompanied by weak social cohesion reflected in the lack of social
interaction among dwellers in urban areas. This scenario persists despite constant efforts to
improve the quality of public places such as parks in residential areas (Moulay et al., 2017;
Ujang, 2014). In this regard, neighborhood parks are one of the most important social spaces
that exist in residential areas, considered as crucial social facilities that improve the social
values and residents’ quality of life by offering open areas for interaction (Yuliastuti et al.,
2018; Carmona et al., 2010; Özdemir al., 2008). They provide opportunities for contact,
proximity, recreation, congregation, relaxation, and foster social interaction among residents
from all walks of life (Cohen et al., 2016).
Emphasizing on the general well-being of individuals and societies (Buta et al., 2014; AbdelHadi, 2012), Quality of Life (QOL) is closely linked to the interaction between people and the
surrounding environment where one of its measures is their ability to access green spaces
(Nasution & Zahrah, 2012; Colantonio, 2010). QOL is mainly discussed in the context of the
perceptual and environmental qualities. The earlier quality focuses on life satisfaction with
self, others, and health, while the latter quality concerns place attractiveness, ambience, and
amenities, which help to uplift, enrich and stimulate people’s spirit, health, and well-being
(Carmona, 2016; Peschardt & Stigsdotter, 2014). This paper posits that neighborhood parks
are crucial places to provide basic needs for active urban living, by offering spaces for a
variety of social and physical activities. In addition, within the context of improving social life,
neighborhood parks help to fill up the existing knowledge gap in the built environment studies
by moving the focus from city centres to residential areas (Farahani & Lozanovska, 2014).
However, in many situations, these parks are underutilized and do not attract many users
(Moulay & Ujang, 2016; Karuppannan & Sivam, 2012; Azmi et al., 2012; Moser, 2010).
Despite being planned as an attractive and inclusive residential park, several researches
have revealed a lack of social interaction among users with very limited social contacts,
resulted in people losing bonds with their neighborhoods and communities (Feng & AstellBurt, 2016; Matthew, 2011; Leyden, 2003). Considering parks as the key element in the
neighborhood’s social networks, it is important to improve the legibility and accessibility of
the parks (Montgomery, 2013) to effectively function as social binders. To understand the
impact of the physical attributes of neighborhood parks on the intensity of social interaction,
this paper examines the influence of legibility attributes on park utilization. The study covers
several urban residential areas in the Kuala Lumpur Metropolitan Region, Malaysia.

LEGIBILITY OF NEIGHBORHOOD PARK
Neighborhoods are the spatial units where residents live and meet the majority of their daily
requirements such as public facilities, retail shops, elementary school, and adequate
common play spaces (Ivory et al., 2015; Wolf & Wohlfart, 2014). Neighborhood parks, with
large open space, are utilized within walking distances from residents’ home (400 to 800
meters) for recreational purposes (Moulay & Ujang, 2016; Hultsman et al., 1987). They are
considered the most important social network within neighborhoods and provide significant
areas for residents from all walks of life to connect with each other, to support physical and
leisure activities, and to escape from the tension of the city (Cohen et al., 2016; McCunn &
Gifford, 2014). They provide facilities such as green spaces, picnic tables, walking, jogging
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and biking tracks, shade trees, and playgrounds to encourage social interaction and contacts
(Wolf & Wohlfart; 2014; Brown et al., 2014; Azmi & Karim, 2012).
The quality of the physical environment influences how people use the parks while the length
of outdoors stay determines the intensity of social interaction (Gehl, 2011; Alexander et al.,
1977). Legibility as a crucial determinant of the quality of physical environment refers to the
clarity of structure and how easily the reader can understand it (Lynch, 1960). Defined as
“the ease with which its parts can be organized into a coherent pattern” (Lynch, 1960, p. 2-3),
legible places clarify observers’ perception and cognition of public realms (Ghoomi et al.,
2015; Bounds, 2008). Therefore, the legible environment provides people with a deep sense
of emotional security because of the harmonious relationships between them and the
surrounding physical environment (Gehl, 2013). Furthermore, Cullen (2012) points out the
fact that characteristic of visual expression or quality of the built environment contributes to
generate a feeling of sense of place, thus, attract people to go outside and visit these places.
Based on imageability study on a few American cities conducted by Lynch (1960, p.46), he
claimed that “our image of the city is defined by paths, edges, districts, nodes and
landmarks” (p. 46) suggesting that users recognized the city structure in their minds through
these five elements. With the clarity of structure and visual cues, a legible place allows
people to find their ways and destinations with ease, while the edges are crucial in
regenerating urban spaces (Salama & Grichting, 2015; Gehl, 2011; Carmona et al., 2010;
Alexander et al., 1977). In this regard, this study examines legibility attributes of
neighborhood parks in relation to the intensity of social interaction, which allows
understanding of the way people relate to parks’ elements that are socially responsive.

PARKS’ CHARACTERISTICS AND PARK UTILIZATION
Parks in general, especially well-designed neighborhood parks within planned residential
areas, create spaces for social interaction. In turn, these spaces help residents to participate
in their society and create a feeling of acceptance (Gehl & Svarre, 2013; Peters et al., 2010),
while their legibility may enhance the neighborhood coherence (Bounds, 2008).
Alexander et al. (1977) outlined 253 patterns to obtain denser meanings for people that can
be applied in urban design to enhance the character of public places. Among these patterns
are the walkable distance between home and parks; decreasing the long distance between
home and workplace to provide more leisure time for people, and an appropriate population
density to improve the intensity of life outdoors. Other patterns prescribed by him also
include favoring the position of public places within a junction area between several
neighborhoods and surrounding these public places with different community facilities to
attract more people outdoors. Also, the edges should be treated as places rather than a
simple line or boundary. He noted that to integrate the different parks’ activities, these
patterns should not be strung out and kept separate. The coherence among the elements
that make up the pattern should support human activities and enhanced space utilization.
Public open spaces are created to satisfy the human need for social interaction (Cacioppo &
Patrick, 2008). It concerns with the necessity to move from one place to another with ease
and comfort. These include opportunities to walk, to sit outdoors, to stand, to stay, to talk and
listen, and to play and exercise (Gehl, 2011). Beyond these functional needs, there must be
opportunities to participate in meaningful activities that give identity to individuals and groups
to foster place attachment. The longer the people are attached to a place, the stronger the
attachment becomes (Moulay et al., 2017). Urban dwellers should have equal opportunities
42
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Norsidah Ujang*, Amine Moulay, Nobaya Ahmad, Suhardi Maulan, Nor Azlina Abu Bakar
Archnet-IJAR, Volume 12 - Issue 2- July 2018 - (40-56) – Regular Section

to participate in city activities. Inclusiveness enhances community feelings, the sense of
ownership, and the sense of belonging to a place (Mehta, 2014).
Public places are social spaces. Carmona et al. (2010) highlighted urban design principles
and characteristics to be considered in designing responsive public places and spaces.
Among them are, integrating people’s perception and experience of place in the design
process; understanding the context where different places and cultures should have different
design answers, and planning how the different human activities should better be performed.
He stressed the need to consider the perceived security and safety; the visual aesthetic of
the setting and the importance of creating order, coherence, legibility, and clarity in the urban
structure. This paper discusses the effect of legibility attributes of the parkscape and the
apparent clarity of its physical components on the intensity and diversity of social interaction
within the selected public parks in Malaysian residential neighborhoods.

SOCIAL INTERACTION
Social interaction is an important aspect of social life. It refers to the different manners in
which people act and react with others (Krellenberg et al., 2014) indicating a process of
reciprocal incitement and interactivity between minimum two persons (Feng & Astell-Burt,
2017; Hari & Kujala, 2009). Social interaction can be strengthened with the presence of three
conditions: an existing opportunity for contact, appropriate distance in terms of proximity to
others, and a suitable and effective space to interact (Abu-Ghazzeh, 1999; Fleming et al.,
1987). Social interaction takes place naturally as a result of people gathering and moving in a
setting. A neighborhood park can be regarded as a convenient setting for social interaction
within close proximity to the residence. Furthermore, social interaction can be observed in
four types of behaviors: attitude or expression, verbal, action, and gesture (Kampmann et al.,
2016; Hari & Kujala, 2009). Social interaction is more vibrant when the public spaces fulfill
the users’ psychological needs for contact, knowledge, and stimulation (De Dominicis et al.,
2015; Gehl, 2011).
The duration of time people pass in a particular setting is the principal measurement of social
interaction. It reflects both the intensity of contact and their engagement with a public place
(Gehl, 2011; Carmona et al., 2010). According to the sociological theories there are two
types of social interactions (Jessop & Sum, 2016; Bukodi et al., 2015; Lofland, 1998;
Oldenburg 1989; Goffman, 1983): Passive social interaction involves the act of seeing and
being seen by others, and active social interaction is reflected in the quasi-primary
relationships such as talking, gathering and playing with others; fleeting and chance
encounters such as meeting strangers or neighbors. These types of actions and reactions
shape the intensity of social interaction that generates lively public places (Gehl, 2011).
Thus, this study seeks to find how these scenarios occur in a neighborhood park, which has
its particular spatial configuration and ambiences, and how it may influence park utilization.

PLANNING AND DEVELOPMENT OF PUBLIC PARKS IN MALAYSIAN
RESIDENTIAL AREAS
Within Malaysia, one of the planning principles outlined by the Department of Urban and
Country Planning (JBPD) under the Community Facilities Planning Guidelines (JBPD, 2006)
is to encourage social interaction within the community. The aim is to benefit and service
local population toward sustainable living. In addition, the National Landscape Policy (NLP,
2011) realizes the Nation’s strategy towards Vision 2020, through focusing on the well-being
43
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Norsidah Ujang*, Amine Moulay, Nobaya Ahmad, Suhardi Maulan, Nor Azlina Abu Bakar
Archnet-IJAR, Volume 12 - Issue 2- July 2018 - (40-56) – Regular Section

of the citizen by providing adequate landscape spaces for recreation and social interaction
among Malaysian multi-cultural society. A more detailed and emphasized guideline for any
recreational and open spaces development in Malaysia can be referred to the National
Landscape Guideline (JLN, 2008). The aim is the development of Malaysian recreational and
green open spaces which include developing neighborhood parks in residential housing
developments. In that regards, along with the persisting issue of underutilized parks, this
study claims that park’s legibility is a key issue in developing a livable residential
neighborhood.

METHODOLOGY
This study involved three neighborhood parks, in planned residential areas in selected cities.
The parks are located in Putrajaya, a Federal Territory; Bandar Baru Bangi and Puchong in
the state of Selangor. The city of Putrajaya has become the third federal territory of Malaysia
in 2001, after Kuala Lumpur and Labuan (Moser, 2010). Selangor is the most populated state
in Malaysia; the population is about 5.46 million (Department of Statistics, Malaysia, 2013).
The choice of Selangor subscribes to the UN Sustainable Development Strategy Action Plan,
known as Agenda 21, which emphasizes on the environmental, social and economic
development strategies of the state (Planning Malaysia, 2015). As a new federal government
administrative center for Malaysia, Putrajaya demonstrates a potent symbol of the nation’s
ambitious modernization agenda and its new ‘progressive Muslim’ identity. The green city
was conceptualized as a model for prospective Malaysian and foreign sustainable cities,
emphasizing on the establishment of a healthy and friendly urban environment (Putrajaya
Corporation, 2002). The estimated population is 86 000, and the city is situated 25 kilometers
south of the capital Kuala Lumpur (Department of Statistics, Malaysia, 2013). Each
neighborhood park serves different types of residential areas providing complete public
facilities. Bandar Baru Bangi Park serves mainly semi-detached housing and detached
housing; Puchong Park serves mainly rise apartments, and semi-detached housing; and
Putrajaya Park serves mainly semi-detached housing and high-rise apartment
neighborhoods. The context of this study allows understanding from a local context and
residents’ perspective what aspect of legibility attributes influence residents’ engagement
with parks for enhanced social interaction.
A questionnaire survey method was conducted to examine how legibility attributes relate to
the intensity of social interaction. Lynch’s elements of legibility: path, edge, district, node,
landmark and the visual obstacles were analyzed to determine the legibility of the parks. The
levels of interaction and engagement patterns were observed and measured to determine
the level of social interaction occurred in the parks. Primary data were collected using a
close-ended questionnaire format, and the survey was self-administered. The ease with
which the users recognize the landmarks, districts, edges, paths, and nodes determine the
clarity of the parks’ structure. The visual obstacle is measured in terms of the quality of
views, the existence of elements of obstructions, and the distance between activities. For
social interaction, the levels of interaction and engagement pattern are measured based on
the intensity of interaction from passive to active and the residents’ frequency of visits and
participation in the parks’ activities.
The study conducted a systematic field observation to figure out how events happened in
reality rather than how the researcher thought it happened (PPS, 2001). Both survey and
observation methods have been adopted in various studies to investigate relationships
between variables and to examine the effect of legibility attributes on quality of life, their
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value for citizens, and social bonds (Moulay & Ujang, 2016; Rasidi et. al., 2012; Talen, 2010;
Lynch, 1960). The survey gathered residents’ feedback on the intensity of social interaction
covering both passive and active interactions, and the level of parks’ legibility, using a 5-point
Likert- Scale format, from strongly disagree “1” up to strongly agree “5”. The data collection
was conducted from 15th August to 10th October 2016, involving 400 respondents. To
collect an optimal sample size, this study referred to the Morgan table instructions (Krejcie
and Morgan, 1970). This table suggests the minimum reliable sample size that provides an
accepted margin of error (5%) according to a particular population size. The participants
were randomly selected from BG, PJ and PH neighborhoods. The observations cover
weekends and weekdays from 9.00 am to 7.00 pm, to record the types and pattern of
activities that took place in the parks. To identify the levels of social interaction and the
legible elements of the parks, data from the survey questionnaire were categorized and
classified into four groups, based on the description of Bernard (2011) on the Likert scale,
and using an equal range m=1.0 (Table 1). Further, Cronbach’s Alpha was computed to
determine the questionnaire items’ level of reliability. The reliability coefficient was 0.771.
Afterward, descriptive analysis was performed using crosstab computing methods. Which
include computing means (M), standard deviation (SD), and standard errors (SE). Then, to
determine the direction and strength of the linear relationship between independent (legibility
& visual obstacles) and dependent (intensity of interaction & engagement patterns) variables,
a Pearson correlation, and partial correlation analysis were performed.
Table 1: Measurement scale for Legibility and Social Interaction (Source: Field data - Authors, 2016).
Means (m)
1.0 – 2.0
2.1 – 3.0
3.1 – 4.0
4.1 – 5.0

Scale
Strongly Disagree
Disagree
Agree
Strongly Agree

Legibility
Unrecognizable
Poorly recognizable
Moderately recognizable
Highly recognizable

Social Interaction
None SI
Weak SI
Moderate SI
Strong SI

DATA ANALYSIS AND FINDINGS
Demographic Information
Among the 400 questionnaire surveys distributed, 387 were gathered, reflecting a completion
rate of 97%. Females number (49.9%; n=193) that participated in the survey was marginally
higher than males (47.5%; n=184). The greater number of respondents were between 18 and
25 years old (35.4%; n=137), followed by 26 and 35 years old (22.2%; n=86). Respondents
between 46-55 and 36-45 years old were almost the same number (18.6%; n=72) and
(17.1%; n=66), while the elderly group aged above 55 years old was the lowest (4.4%;
n=17). In terms of income, the greater number of respondents (65.8%; n=255) earned
monthly less than RM4000. As for education, secondary school degree holders were the
greater number (37.2%; n=144), followed by diploma and bachelor degree holders (30.5%;
n=118 and 24%; n=93), and only 3.4%; (n=13) were Master’s and above degree holders.
Reflecting the multi-ethnic diversity of the Malaysian society, Malays (82.2%; n=318), Indians
(4.9%; n=19) and Chinese (4.7%; n=18) were represented in the study. The majority were
married (54.8%; n=212), and had children (53.7%; n=208).
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Legibility of the Neighborhood Parks
To determine whether legibility differences among the studied parks exist, a cross-tabulation
was performed. Table 2 shows the participants’ feedback on the parks’ legibility. The
measurement is based on both the clarity of parks’ structure: I.e. edges, landmarks, nodes,
districts, and paths; and second the visual obstacles. The outcomes point out that nodes and
edges were highly recognizable for the Bangi Park (BG) with mean score (m = 4.11) and (m=
4.10) respectively, and moderately recognizable for Putrajaya Park (PJ) with mean score for
path (m = 3.93) and nodes (m= 3.62), followed by Puchong Park (PH) with mean score for
path (m= 3.36) and nodes (m= 3.17). Nevertheless, there was a significant difference in the
visual obstacles, where PH Park recorded the highest mean score (m=4.27) therefore has
highly recognizable elements, compared to BG Park (m= 3.78) and PJ Park (m= 3.68)
reflecting moderately recognizable elements. These differences could be contributed by the
closeness of activity areas from each other and the lack of trees within the PH park. It is
observed that the shape of PH park is circular and more regular than those of BG and PJ
parks. As a result, PH Park is highly visible when viewed from within the park.
Furthermore, the outcomes revealed a significant difference concerning the clarity of
structure. Landmarks and district recorded the lowest mean score for PH park, (m= 2.68) and
(m= 2.79) respectively reflecting a poorly recognizable elements, while BG park recorded
(m= 3.18) for landmarks and (m= 3.50) for district, and PJ park recorded (m= 3.19) for
landmarks and (m= 3.56) for district, reflecting a moderately recognizable elements.
Paradoxically results indicate that PH Park has significantly lower scores regarding the clarity
of structure and scored the highest mean value for visual obstacles, suggesting that the
physical layout or the structure of PH Park is not clearly defined despite having fewer visual
obstacles compare to BG and PJ parks. Table 2 indicates results on the legibility of PJ, PH
and BG parks generated from the survey.

Construct

Table 2: Legibility of PJ, PH and BG Parks based on the questionnaire survey
(Source: Field Survey, 2016).
Variables

Paths

Legibility

LEGIBILITY

(clarity of
structure)

Edges
(clarity of
structure)

Items

The paths allow me to move around
the park very comfortably
The paths allow me to observe all
activities in the park while walking
Along the paths, I could connect
with all activities in the park
The path has unique landscape
character
The park and the housing area are
well connected
Park’s activities can be seen from
outside clearly
The park’s boundaries are
attractive

District
(clarity of

Putrajaya Park
(PJ) N= 131

Puchong Park
(PH)
N= 126

Bangi Park (BG)
N= 130

Moderately
recognizable

Moderately
recognizable

Moderately
recognizable

M
3.93

SD
0.71

SE
0.62

Moderately
recognizable
M
3.98

SD
0.62

SE
0.55

M
3.36

SD
1.05

SE
0.70

Moderately
recognizable
M
3.39

SD
1.00

SE
0.09

M
4.02

SD
0.58

SE
0.51

Highly
recognizable
M
4.10

SD
0.71

SE
0.06

This park is highly identifiable
because of its unique character
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structure)

Nodes
(clarity of
structure)

(Texture, space, form ..)

Being inside the park allows me to
have different experiences compare
to the rest of the neighborhood
This park is different from the rest
of the neighborhood
There are many spots in the park
for social gathering
There are many resting places in
the park

Moderately
recognizable
M
3.56

SD
0.79

SE
0.06

Moderately
recognizable
M
3.62

SD
0.81

SE
0.07

Poorly
recognizable
M
2.79

SD
1.04

SE
0.09

Moderately
recognizable
M
3.17

SD
1.04

SE
0.09

Moderately
recognizable
M
3.50

SD
0.74

SE
0.06

Highly
recognizable
M
4.11

SD
0.61

SE
0.05

The boundaries of the park are well
identified

Landmarks
(clarity of
structure)

The landscape elements in the park
are very dominant as landmarks
(Art viewing points, bridges, seating
areas, shelters …)

The different landmarks can be
seen from different angles and
distances

Moderately
recognizable
M
3.19

SD
0.84

SE
0.07

Poorly
recognizable
M
2.68

SD
1.04

SE
0.09

Moderately
recognizable
M
3.18

SD
0.89

SE
0.07

The landmarks can be seen from
outside the park

Visual
Obstacles

Activity areas in the park are not far
from each other (play area, games,
instruments, seats, shelters …etc)

I can view the whole park from
where I sit
The seating arrangement allows me
to talk with other visitors
The park has direct views from one
activity area to another

Moderately
recognizable
M
3.68

SD
0.53

SE
0.05

Highly
recognizable
M
4.27

SD
0.61

SE
0.03

Moderately
recognizable
M
3.78

SD
0.37

SE
0.03

SD: standard deviation; SE: standard error and M:mean

The researcher has captured the pattern of users’ activities and the way they used the parks.
The physical setting and the characteristics of the elements within the parks were observed
and identified to understand the extent to which these elements support users’ activities and
interaction. The study found that in addition to being located in a gated neighborhood, BG
park is raised approximately one meter above the level of the residential area which makes it
somehow isolated from the streets and pedestrian walkways of the residential area. This
condition has indirectly influenced the users not to regard the park as a crossing area to
reach other parts of the neighborhood. Residents around BG park are naturally inclined to
surround and access the park for specific activities, which is not the case of PH and PJ parks
(see Figure 1). Besides, the researchers have noticed that BG park was often empty even
during the weekends.
In terms of park use, the number of park users on weekdays is higher in the PH park
compared to BG and PJ parks (see Figure 2). It may have a direct relationship with the
neighborhoods’ population density which is higher in PH due to the presence of mainly riseapartments, compare to individual and semi-detached housing in BG and PJ. In addition, the
semi-detached housing affords more family and social activities within the house compound
compared to rise-apartments.
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Figure 1: Residents surrounding and crossing the park in BG, PJ and PH parks from left to right
(Source: Field observation, 2016).

Figure 2: Park users in BG; PH and PJ from left to right
(Source: Field observation, 2016).

Social Interaction and Park’s Use
The mean scores for social interaction range from 2.55 to 3.94, which indicate a weak to
moderate social interaction within the PJ, PH and BG parks (Table 3). The PH park scored
the highest mean value in terms of engagement patterns (m= 3.94), which indicates a
moderate social interaction. On the other hand, BG park scored the lowest mean value for
engagement patterns (m=2.55), reflecting a weak social interaction. This difference could be
associated with the availability of more resting places, a variety of recreational interests, and
more appealing elements in PH park compared to BG park. Paradoxically, even though the
three parks scored a moderate intensity of interaction, ranging from 3.14 to 3.87, the BG park
recorded the highest mean value (m = 3.87) followed by PJ park (m= 3.39) while PH park
scored the lowest value (m = 3.14). These results might be related to the residents’ ethnicity
factor. It was observed that the main users of BG park and PJ park are the Malays while the
users of PH park were multiethnic (Malay, Chinese and Indian). This probability is confirmed
by the higher mean scores recorded for passive interaction in PH park (m = 3.54) and the
lowest active interaction (m = 2.74) compared to the other two parks, where active interaction
is more natural among the same ethnic group. Another possibility that may influence the
lower intensity of interaction within PH park in comparison to PJ and BG parks could be
influenced by the much larger size of PH park (3.2 ha) compared to BG park (1.8 ha) and
(PJ) park (1.5 ha).
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Variables
Intensity of Interaction
Legibility
Active
Passive
Engagement
patterns

SOCIAL INTERACTION

Construct

Table 3: Social interaction in the neighborhood parks based on the questionnaire survey
(Source: Field Survey, 2016).
Items

Observing other people
Facial expression (smile, shaking
head, blink of eye…)
Gesture attitude expression (Shaking
hands, helping aged people and
kids…)
An occasional discussion (Occasional
acquaintance with other individual/
groups)
A friendly discussion (with friends)
A warm discussion (with boy/girl
friend or family member)
How often do you participate in the
park’s activities?
How frequent is your visit to this
park?
There are variety of recreational
interests in the park
When is the last time you visit this
park?

Putrajaya Park
(PJ)
N= 131

Puchong Park
(PH)
N= 126

Bangi Park (BG)
N= 130

Moderate
social interaction

Moderate
social interaction

Moderate
social interaction

M
3.39

M
3.14

M
3.87

SD
0.58

SE
0.05

SD
0.87

SE
0.08

SD
0.52

SE
0.04

Moderate
social interaction

Moderate
social interaction

Weak
social interaction

M
3.08

M
3.94

M
2.55

SD
0.74

SE
0.06

SD
0.73

SE
0.06

SD
0.82

SE
0.73

SD: standard deviation; SE: standard error and M:mean

The study found that nodes and edges are the most recognizable elements that contribute to
the clarity of park structure. The next section through inferential analysis will confirm whether
visual obstacles and clarity of structure influence the level of social interaction or not.

Correlation between Legibility and Social Interaction
A Pearson product-moment correlation analysis (r) was performed to find whether there is a
positive or a negative correlation between the legibility variables (visual obstacles and clarity
of structure) with social interaction variables (intensity of interaction and engagement
patterns) across the neighborhood parks. Based on the conventional definition of effect size
for correlations [with absolute value], where 0.10-0.29 is small [weak correlation], 0.30-0.49
is medium [moderate correlation], and 0.50 to 1.0 is large [strong correlation] (Cohen, 1990,
1994), the correlation was significant between social interaction and parks’ legibility
variables. Intensity of interactions was moderately correlated with clarity of structure r (387) =
0.35, p < .001, and visual obstacles r(387) = 0.48, p < .001. While the engagement pattern
was strongly correlated with visual obstacles r (387) = 0.51, p < .001, and clarity of structure
r(387) = 0.50, p < .001.
From the results of the Pearson correlation test, the outcomes demonstrate a significant
correlation between social interaction and parks’ legibility, with a strong correlation between
engagement patterns and parks’ legibility compared to a moderate correlation with the
intensity of interaction.
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Table 4: Correlation between social interaction and park’s legibility (Source: Authors).
Clarity of
structure

Visual
obstacles

1. Intensity of interactions

0.353***

0.483***

2. Engagement pattern

0.501***

0.509***

* p < .05. ** p < .01. *** p < .001

In summary, parks’ legibility has a significant correlation with social interaction. When the
highest score is the clarity of structure, and the lowest score is the visual obstacles, it is likely
that the level of social interaction will be increased. However, to elucidate the paradoxical
results in PH park, concerning the lowest score on the clarity of structure (legibility) and the
corresponding highest score on the engagement patter (social interaction), the next section
will explore the impact of the population density on the level of social interaction.

Correlation between the Population Density and the Level of Social Interaction
To describe the strength and direction of the linear relationship between the population
density in the neighborhoods and social interaction within the parks, a partial correlation test
was performed.
Table 5 shows that park’s legibility and the population density are positively correlated with
social interaction. The bivariate correlations between first, the population density and
intensity of interaction r(387) = .66, p < .001 and second, the population density and
engagement pattern r(387) = .76, p < .001, are statistically significant.
Then a partial correlation was performed between social interaction and the population
density, holding constant for park’s legibility variables (visual obstacle and clarity of
structure).
It is assumed that if park’s legibility attributes are the primary causal factor of social
interaction, the partial correlation between social interaction and the population density
should not be significant. However, the results indicate that there is a substantial, significant
and positive correlation between social interaction and the population density, even after
removing the influence of park’s legibility’ variables, results were as follow: engagement
pattern r (387) = .68, p < .001, and intensity of interaction r(387) = .57, p < .001.
Table 5: Partial correlation between density of population and social interaction (Source: Authors).
Clarity of
Structure
1. Intensity of interaction
2. Engagement pattern
* p < .05. ** p < .01. *** p < .001

.353***

Visual
Obstacles
.483***

Density of
population
.657***

Partial
correlation
for Density
.573***

.501***
.509***
.764***
.684***
conventional definition (˃ .500 = strong correlation)
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These results suggest that although the presence of significant positive correlation between
parks’ legibility and social interaction, a minimum density of the population within the
neighborhood is vital for social interaction to occur.

DISCUSSION
The present research examines the impact of legibility attributes and elements on the level of
social interaction within neighborhood parks in the context of Malaysian residential areas.
The parks demonstrate different characteristics of setting utilized by residents from different
socio-cultural and economic backgrounds. Hence, the physical attributes of the parks and an
acceptable level of population density are thought to influence the pattern of use and
interaction among park users.
This study found that the legibility of the parks is influenced by a few identifiable and
recognizable physical elements, such as nodes, paths, and edges. These elements strongly
contribute in creating a clear and legible park structure. The park structure relates to the
setting quality that affects the way users utilize the parks. Nodes are found in many spots in
the parks where people gather and rest. Park users relate the existing paths with their unique
landscape character and their ability to connect users to the various events and activities
with ease and comfort. Edges, define the physical and visual boundaries between spaces
within the parks and the immediate residential areas while creating attractive spatial
boundaries. Furthermore, the amount of visual obstacles is found to be a crucial determinant
of park legibility. It is linked to the distance between the different park’s activities areas, and
the ability of users to see the whole park setting without physical or visual barriers.
Results in Table 2, indicate that BG and PJ parks recorded a relatively higher clarity of
structure compared to PH park, especially for edges, paths, and nodes. This might be due to
many reasons. The park’s structure is clearer when users can understand its layout with
ease and comfort. As such, the PH park is much larger compared to PJ and BG parks, which
may undermine the clarity of the park structure. This is in accordance with Gehl (2011) who
stated that people are much more inclined to use compact public places rather than large
and impersonal ones. In terms of edges, the PH park is less attractive compared to BG and
PJ parks. Gehl (2009) described this scenario as “the edge effect” or how the boundaries of
public places can attract and invite users. This finding is in line with Alexander et al. (1977)
who stipulated that users of public places are naturally attracted to the edges. Therefore, if
edges in public spaces do not provide places for users to linger, they will not be considered
attractive. This condition could weaken the park’s legibility. Thus, the edges should be
treated as places that have senses and meaning to the users rather than a simple line or
boundary.
The findings indicate a major difference concerning the visual obstacles of the PH park
compared to the PJ and BG parks. This might be influenced by several factors. First, the
activity areas such as playgrounds, games, seats, and shelters are much closer to each
other in PH park and less so in PJ and BG parks. Thus, activity areas in PH park are more
integrated rather than segregated, which allow lesser visual obstacles between the parks’
users. Therefore, the distance between activities within parks ought to be closer and visually
linked to involve the parks’ users in either active or passive interaction. In this regards,
people are affected by the physical environment through the perception process, which starts
with the stimuli of sensation through the vision (Carmona, 2014). Thus, the closer the
activities area to each other, the stronger is the users’ sensation of vision, as the legibility
reinforced. The presence of huge trees around and within PJ and BG parks obstruct the
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views mentioned. It is suggested that a balanced and carefully distributed area of grassy
fields and trees are planned to ensure visual connection and continuity to promote contact,
as suggested by Gehl & Svarre (2013).
The study further examined the level of social interaction within the parks by understanding
the engagement patterns and the intensity of passive and active interaction. The significant
positive correlation between parks’ legibility (visual obstacles and clarity of structure), and
social interaction (intensity of interaction and engagement patterns) means that the more
legible is the park the stronger is the social interaction. However, two discrepancies were
noticed in the results. Although PH park recorded the highest level of engagement patterns, it
has the lowest level of the intensity of active interaction. Furthermore, although BG and PJ
parks recorded the highest level of clarity of structure, they have the lowest level of
engagement patterns. To explain these confusing results, these hypotheses are advanced.
First, for PH park it is argued that the highest density of population of the neighborhood has
much to do with increasing the level of social interaction. Thus, legibility variables are not the
primary determinant of social interaction. This finding is in accordance with a study on
neighborhood parks in the USA conducted by Cohen et al. (2016). Their study highlighted
the crucial role of an acceptable level of population density as essential for animation and
vitality, and for providing and sustaining livable mixed use of public places (Carmona, 2014;
Neutens et al., 2012; Argent, 2008). On the other hand, the low level of intensity of active
interaction in PH park is probably associated with the users’ multiethnic background (Malay,
Chinese and Indian) showing the dominance of Malay ethnic users in BG and PJ parks.
Relating this issue with the level of interaction, a large survey data sampled from Canada
and the USA undertaken by Stolle et al. (2008), indicated a significant negative correlation
between interpersonal trust and ethnic diversity within neighborhoods, where the lack of trust
is considered as valuable indicator of park users interaction (Latinopoulos et al., 2016;
Kazmierczak, 2013). This pattern suggests that in planning socially responsive public parks
for multiethnic groups living in the same area, the parks should provide common areas that fit
with the different cultural backgrounds, to facilitate active interaction between the different
groups.
In terms of engagement pattern, the lesser level of engagement and participation in BG park
can be linked to its location within a gated neighborhood, where neighbors are mostly
isolated from the rest of the wider population. This type of residential setting may be a logical
solution to ensure safety and security of the community, but maybe discouraging for social
interaction. Miao (2013) has described the gated neighborhood as the cancer of urban life,
i.e. closed places with guarded entrances, usually inhabited by homogeneous residents
(Low, 2003; Harvey, 1996). Another factor that may decrease the engagement level in both
BG and PJ parks is the presence of mainly lower density bungalow and semi-detached
housings equipped with private compounds for social activities. This could be the deterrent
factor in attracting the residents to use and visit the parks.

CONCLUSION
This study addresses the function of legibility in making public places such as neighborhood
parks more usable as social spaces. Their social value of generating contact and outdoor
activities will be strengthened if the neighborhood parks are legible, accessible and
appealing to the residents. Less visual obstacles within the parks and improved clarity of
structure in terms of smooth edges with meaning to residents, integrating the different
activities and connecting them with well-designed and comfortable paths are critical
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characteristics for a better park utilization. Other considerations include having a certain
critical level of population density to boost park utilization. In that regard, higher density
apartments close to the parks allow for potentially greater social interaction. Also, it is crucial
to avoid gating neighborhoods, which could discourage social interaction. In addition, a
mixed typology of residential housing could provide the diversity needed to generate more
activities within public places with legible elements to support greater interaction among park
users. Finally, in terms of planning socially responsive parks, the characteristics of multiethnic groups living in the same neighborhood should be taken into account in designing and
managing neighborhood parks. The finding is a step further in the field of urban design, to
improve the planning and design of neighborhood parks for enhanced residents’ quality of life
and well-being.
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INTRODUCTION
Urban design represents the keystone to the manipulation and moulding of sustainable cities
(Ritchie and Thomas, 2008). The new urbanism movement of sustainable urban design is
concerned with innovating new comprehensive relationships of multidisciplinary form related
to the urban structures and forms, natural environment, social livelihood, cultural values and
economics processes. The new paradigm requires fundamental changes in current practices
of urban form and design, environmental and economic forces with significant respect to the
traditional social convention and cultural values (Talukdar et al., 2012). Sustainable urban
design can be achieved through the development and management of comprehensive multilevel framework of urban design principles (Fleurke, 2009; Kazimee, 2013).
Modernization, in Yemen cities, has caused the negligence of traditional urban form structure
and the import of the western styles of urban form and design (Saqqaf, 1987). The organic
urban fabric of the traditional towns is inharmonious with that of the modern, specifically in
terms of its physical structure, built environment, urban form, as well as design
characteristics that include built-form patterns and movement networks configurations (ALAbed, 2011). The modern pattern emerged with two types of buildings: low-rise detached
villas and apartment building blocks with orthogonal grid pattern of street network
configuration. The traditional pattern, however, consists of high-rise vertical tower buildings
that contain open spaces, such as social squares and green areas (AL-Sabahi, 1996;
Serjeant & Lewcock, 2013).
In recent decades, the majority of the built environments were constructed in areas not
controlled by the urban planning authorities (Lamprakos, 2016); where architects, urban
designers and planners started copying the western styles after the end of Yemen isolation in
1962. This lead to the employment of imported modern standards, building methods and
building materials (AL-Sallal, 2004).
The problems within the modern patterns can be classified to three essential sustainability
principles:
•
•
•

Form and density;
Walkability and connectivity;
Urban Solar Analysis.

SUSTAINABLE URBAN FORM MODELS
Traditionally built environments have inspired architects and planners to seek better urban
forms based on some of their physical qualities that originate from new urbanism, newtraditional urbanism, an innovative movement in architecture and urban design using designbased principles in traditional urban forms (Talen, 2013). New urbanism's design principles
are concerned with multi-scales alternating from buildings, plots, and urban blocks to
settlements, streets, paths- routes and corridors- and eventually to whole urban forms. New
urbanism communities strive to ensure that each neighbourhood contains housing of all
categories: mixed-uses, varieties of shops, services, and activities capable of meeting the
daily needs of many residents. These housing types are reached while being pedestrianfriendly (encourage local walkability) and increasing residential densities beyond the
suburban norm (Haas, 2008).
New urbanism advocates design strategies based on traditional urban forms that aid in
suburban and inner-city decline (Serge, 2011). Keys to new urbanism and traditional
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residential designs include compact building patterns and mixing housing types for a wide
range of incomes, providing for greater density and human contact and reinforcing human
presence by taming the ubiquitous automobile (Talen, 2013). New urbanists believe that front
porches, along with narrow streets, back-alley garages, shallow setbacks and street trees
could promote the neighbourly characteristic of the old cities (Talen, 2013).
Wheeler (2002) argued that nineteenth-century neighbourhoods with diverse building types
are now amongst the most vibrant, attractive, and popular districts. It was concluded that
zoning was a major institutional force working against diversity of urban form. Neo-traditional
development, or the new urbanism, emphasizes certain concepts of sustainable urban from.
In terms of walkability, neo-traditional urbanism suggests pedestrian orientation and
walkability settlements (Abdulla et al., 2017). As for density, it promotes higher residential
densities than typical suburbs. Neo-traditional urbanism would have the distinct traditional
architectural characters, and the encouragement of street life through features such as
narrower streets, front porches, and a public open space (Naser, 2003).

Design Principles of Sustainable Urban Form
Form and Density
Compactness of the built environment is a widely acceptable strategy through which
sustainable urban forms might be achieved. Compactness refers to urban contiguity and
connectivity, which in turn suggests that future urban development should take place
adjacent to existing urban structures (Wheeler, 2002). However, intensification, a major
strategy for achieving compactness, uses urban land more efficiently by increasing the
density of development and activity. The intensification of the built form includes
development of previously undeveloped urban land, redevelopment of existing buildings or
previously developed sites (Jenks and Burgess, 2000).
Three major themes are evident in current debates on compactness as an important strategy
for achieving desirable urban forms (Burton, Jenks, and Williams, 2013). The longest
established and most common theme is that a contained and compact city has a corollary of
rural protection (Islam, 2008). The second theme is related to the promotion of the overall
quality of life, including social interactions. The reduction of energy consumption is the basis
of the third major theme.

Movement
Movement network which lacks many vital qualities, such as functional hierarchy, pedestrian
movement facilities, continuous pedestrian routes, significant complex detours, safe streets
transit, and sidewalks (WorldBank, 2010), discourages walkability; one of the important
activities of urban design. There is an inherent conflict between lower densities and a good
transport system, in which the presence of lower densities encourages the use of cars.
These densities make facilities difficult to provide without imposing a degree of car travel,
which is environmentally damaging.

Passive Solar Design
Passive solar urban design is essential to achieving a sustainable urban form. Generally, the
idea of this design is to reduce the demand for energy and to provide the best use of passive
energy in sustainable ways through specific design measures. This design affects the form of
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the built environment though, for example, the orientation of buildings and urban densities
(Ritchie and Thomas, 2008).
The urban area, described as the “urban microclimate”, “has a different climate from the
countryside” (Barry and Chorley, 1998). Compared to open country, built urban sites have
larger areas of exposed surfaces per unit area of ground cover. Because of the larger area,
potentially more solar radiation can be collected on a built urban site than on a flat, open
terrain, especially in winter. In the city, a surface’s exposure to the sun at any given time is
largely determined by the built form, as well as the streets’ widths and orientation. To
improve public spaces such as streets and squares, some instruments could help to achieve
urban spaces that can be better designed (Cubillos-González & Castillo-García, 2016).
Yannas (1998) summarized some design parameters for improving urban microclimate and
achieving environmentally sustainable cities: (1) built form-density and type, (2) street
canyon width-to-height ratio and orientation, (3) building design, (4) urban materials, and (5)
vegetation and bodies of water. Interaction between energy systems and urban structure
takes place at all spatial scales ranging from the region, city, and neighbourhood to the
individual building (Owens, 1992). So far, sustainable forms have had a crucial role in the
reduction of energy usage.

CASE STUDY
Sana'a city has been selected as a case study because it is one of the most rapidly urbanizing
centres in the Yemen cities. Sana'a is one of the cities listed in the World Heritage list being
the capital of Yemen, the political and administrative status which has a long history of
urbanization and the rapid development of its settlements. Multifaceted transformations
occurred in the city through social-cultural, economic as well as historical factors which
caused changes in the life style of the people and encourage them to be orientated towards
preference for new urban patterns and the high rate of development of new settlements.

Figure 1: The selected samples of the various urban fabrics in Sana'a city (Source: Authors).

Traditional urban settlement was selected as a sample representative of all settlements in
the ancient town and its organic pattern. Development processes that are characterized by
vertical extended, which still retains the unique characteristics as existing settlement. The
traditional settlement also indicates a slight discrepancy in terms of the built forms where the
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mixed character of the traditional tower type with low-rise buildings, especially buildings
services. Architectural experiences and practices accumulated on the basis of inherited
profession for several generations, extending from the first century BC, the Islamic Ages to
the present day, but the chosen settlement evolved in the Islamic period, which is
characterized by its unique urban pattern. This is based on the subdivision of small
residential neighbourhoods and its centres as the mosques and urban gardens, and the
housing clusters grouped around it.
Haddah area is a residential settlement newly planned in 1972. Haddah was designed on the
basis of the low-density residential plots dedicated to high-income residents. The settlement
design adopted non-mixed development approach with predominantly residential use, which
indicates that the vast majority of the plots were classified to cover the low plot coverage.
Selection of the Haddah settlement was motivated by clearly interpreted salient features of
the low-density of the most residential units dedicated to high-income, who prefer modern
urban lifestyle.
Haddah is located along Seventy Street with high accessibility additional to its neighbouring
settlements occupied by high-income, this may further low-density development processes
compared to other samples of the study. In contrast, large areas booked by some traders for
investment have caused the region to not develop fully, as well as the existing situation of
development, which refers to the considerable variations in the building forms with particular
reference to the urban physical and visual features.
The project of urban development for the city of Sanaa, was designed by the planners of the
United Nations in 1980, defined Sa'wan area as one of the modern urban development
zones. Saw'wan is one of the formal settlements in Sanaa city whose urban development
emerged gradually during the period between 1980 - 1990. The settlement is characterized
by vast residential developments, diverse building types, intensified building forms largely
due to its design strategy that took into account the need to accommodate relatively high
density for the medium and low income. Furthermore, its location is in the middle of the
traditional urban core and adjacent to the centre of the modern city (AL-Hasabah district) in
addition to the rapid development processes and vertical densification, which was introduced
in most of the units and buildings. All of these characteristics might distinguish this settlement
from the other study samples for comparison, investigation and detailed analysis. The
diversity seems a distinctive feature of the building forms and densities with a slight variation
of the plot sizes in the urban scheme. Intensified buildings classifications have reached
settlement to the saturation state, which led to a noticeable change in forms and densities of
the buildings by replacing one- two floors to the vertical densification with multi-story and
mixed-use residential and commercial.

METHODOLOGY
In order to accomplish the research objectives, and the specific research context, a crosssectional design strategy was adopted. The research methodology is based on triangulation
approach that used two or more methods of data collection procedures within a single study.
The research combined quantitative and qualitative methods. The main principle is that the
research questions must be focused, the strengths and weaknesses of each method must
complement the others, and the methods must be selected according to their relevance to
the nature of the phenomenon being studied. The methods used are: field observation,
archival data and simulation.
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Field observations
Field observations have been reliable in this research as a primary data collection method to
identify the built form typologies, building characteristics and density features. Also added to
the list are plot properties as well as sub-urban schemes classifications and street network
patterns with open space configurations. It entails making observations to the main
parameters and variables of building forms such as building types, sizes of buildings, number
of floors, building use and materials and roof types. This phase also included field
observations that focused mainly on three major categories which includes:
•

•

•

Field observation recorded the important variables of building forms such as building
types, sizes of buildings, number of floors, building use and materials, and roof types.
These indicators are explained in detail in the buildings form characteristics.
It includes observations of key variables for density properties such as buildings
density, room occupancy ratio, plot coverage, and floor area ratio. The observations
included recording all buildings and plots for five different samples of the study. These
variables are detailed in the density features.
The observation includes recording main indicators of plots. It observes the Plot sizes,
Plot ratio, Plot exposure, Plot boundary definition for each of five plot schemes in the
study samples.

The second phase of field observation identified variables related to the street network that
includes identifying the street grid pattern and the configurations of urban spaces, the
manner of pedestrian flows within the street network as well as activities within urban spaces
which included the characteristics of street network for five samples selected.
The third observing phase is identified by the key variables in terms of thermal comfort and
solar potentials. It includes recording and measuring urban scheme patterns, built forms
types, street widths, urban coverage, setback distances between the buildings, the building
height to street width ratio, measure front and rear and the side distances of buildings and
exposed plots and many of the key parameters affecting utilizing of solar energy.

Archival data, documents and drawings
Sub-urban schemes and plans, drawings and maps provided the most prominent data
sources and basic inputs in analytical procedures and calculations processes of built form
typologies, building types, plot layouts, plot exposers, the street grid pattern, the
configuration of open spaces and setback distances, and types of densification. These data
were gathered from various departments in the Ministry of Public Works, Urban Planning
Authority, the Municipality of the capital, the General Authority of maintain the historical cities
among other sources. The analysis of plans and drawings included calculations processes of
the main variables for this study such as the sizes of buildings, plot sizes, plot coverage,
plots ratio, floor area ratio and many important parameters. As well, it has been conducted to
explore and compare the modifications and changes made to the layouts and compare them
on the existing situation.
Aerial photographs represented a fundamental data source for this study. However, before
detailed measurements, the research employed a set of aerial photographs, which interpret
the urban expansions and changes in development areas conducted on the built-up parts of
the city of Sanaa during different periods. A series of aerial photographs collected at different
periods – namely 1937, 1962, 1972, 1990, 2002, 2010 - provides an overview of the urban
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extensions and the spatial growth trends and urban transformation types of the city of Sanaa.
Aerial photographs indicated different stages of new urban developments and classify
patterns of various urban forms. It also provided a basis for the identification trends of urban
transformation and densification processes. The urban forms patterns, street network
configurations, and open space pattern within its different built environments were observed
through analytical processes of aerial photographs and maps during the periods 1962, 1972,
1990, 2002, 2010 for all five samples of the study.

Simulation and Generation Tools
•
•

Three software were used in this study: Space syntax, GIS, and Ecotect.
Spatial Network Analysis/Modelling and Urban Regeneration

Several techniques were designed to predict and assess the walkability and pedestrian flows
in the urban settlements with its local roads network. This includes axial line-based space
syntax model, point-based space syntax model, and urban network analysis toolbox.

Axial Line-based Space Syntax
The axial line-based analysis of the urban street structure and its networks pattern is closer
to the approach of the space syntax technique. It establishes many key parameters for a
walkability and connectivity in the street network, such as connectivity, local integration and
control values. This method was adopted and has been widely applied to be predicted and to
generate solutions to many problems in urban street network such as predictable nature of
pedestrian and vehicle flow which affects the analysis of crime and human way-finding
process (Hillier, 1997).
The implementation of GIS database method is also an effective methodology for assessing
walkability and connectivity in urban networks but it is somewhat restricted by certain
requirements in order to conduct algorithm simulation to generate axial maps, methods
adopted by Batty and Rana (2004) as well as Turner et al (2007). Presently, there are more
effective methods of assessing pedestrian movement and flows within the settlements
related to the angular segment analysis that are linked mainly with pedestrian movements
through using shortest block-distance paths between nodes and intersections of the urban
road networks (Turner, 2007).

Point-based Space Syntax
The method of Point-based space syntax deals with a flexible concept of distinct points
derived from road maps of the urban network structure. This method involves a computable
process of deriving the urban space syntax parameters while generating approved
methodology in Space Syntax which refers to the semantics of point-based values which are
often based on estimated values. It provides variety of derivations of continuous changes in
the generated space syntax value between two nodes connected in the urban network
structure. In contrast, the evaluation of the node structure in GIS depends on the Analytic
functions of the several surfaces that can be performed to create morphology related to the
analysis of discrete point values.
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Urban Network Analysis Toolbox
Both Axial line-based space syntax and Point-based space syntax deal with points and lines
(nodes and edges) to generate urban street network where the nodes interpret the
intersections of the road networks while the edges explain the segments of the street
structure (Crucitti, Latora, and Porta., 2006). The limited interest only to the analysis of points
and lines (nodes and edges) are not sufficient to explain the theoretical and practical
applications of the generated results in the urban context, without taking into consideration
the building arrangement and its locations. It represents a perception without building level
related to fun-weighted form of graphic representations (Sevtsuk and Mekonnen, 2012).This
method relies primarily to spatial street network analysis with open-source database in Arc
GIS. Analysis method adopts the graph centrality measurement of the spatial network of
buildings that provides five different types of measurements such as betweenness,
closeness, reach, gravity index and straightness (Sevtsuk and Mekonnen, 2012). Urban
Network Analysis includes a set of historically separate methods of graph analysis and
accessibility analysis into one framework all-together.
This study uses the metric distance (along the roads) within the evaluations of the integration
and choice of accounts which provides useful information and indicators as the radius of this
measurement, thereby explaining how the radius shows how far the calculations are
reaching. The metric distance analysis provides measurements of integration and choice
through least angle segment analysis within a metric radius. Accordingly, the integration and
choice measures identifies two variables that are the nature of human movement. When
pedestrians select their destinations, they are more often a close distant one and there are
less often a distant to any destination. They often choose the available paths that are a
series of segments which can pass through it. Navigation as regards the pedestrian
walkways within the network paths is done by using the least angular changes model. It is
therefore likely that the possibility of movement between the various destinations and routes
can be effectively evaluated by measuring both integration and choice all together which
defines the smallest change angular distance between all paths. Therefore, it makes sense
to give a true account to the movement of pedestrians.

Ecotect (Autodesk® Ecotect® Analysis)
Ecotect is an environmental analysis software tool that allows designers to simulate building
performance. Ecotect provides a wide range of simulation and analysis functions required to
study how an existing building or new building design will operate and perform. It is generally
recognized that Ecotect is one of the few tools with which building thermal performance
analysis is made simple, reasonably accurate and visually responsive to the needs of nontechnical users.

RESULTS AND ANALYSIS
The analysis included three measures of investigations:
•
•
•

Form and density characteristics,
Walkability and connectivity properties,
Urban solar analysis.
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Form and Density Characteristics
Building form characteristics
There are significant differences among the three selected samples in the city of Sana’a
which included old Sana’a, modern Haddah, and modern Saw’wan. Building form and
attribute were studied and evaluated based on multiple comparison procedure. The results
indicated different variation among different settings. Different parameters were studied and
investigated that included: Building types, building height, building size, lot size, density, plot
coverage and floor area.
• Building types
There are three different types of buildings varying according to urban standards and
typology. Firstly, tower attached building type for extended families characterizes the
traditional settlement pattern. Second, the individual single family detached building type
characterizes the modern Haddah settlement. Third, prevalent in the modern settlement of
Sa’wan, a mixture of building types from semi-attached single floors of a single family to the
detached low-rise buildings of one family and semi-attached multi-story multi-family
buildings. The comparative analysis shows the dominance of the attached tower building
type in the traditional town, a single detached building type in modern Haddah, and semiattached multi- story building type in modern Sa'wan.
• Building height
Building height greatly affects the relationship between form and density. Field observation
illustrates the clear contrast and difference in the building heights. Tall buildings were highrise tower buildings in the traditional settlement and multi-story building heights in the
modern Sa'wan. On the contrary, building height in the modern Haddah settlement were lowrise (one or two floors).
• Building sizes
The analysis results indicated significant variations between the sizes of the buildings in all
samples in Sana’a. The building sizes vary between small size to big size, ranging between
35 m2 to 72m2 (the traditional settlement), 100m2 to 150m2 (Sa'wan) and 200m2 to 400m2
(Haddah). This can be related to the subdivision pattern layout of the plot sizes.
• Plot characteristics
The results clearly revealed variation in plot sizes which can be closely related to the
development processes of the organic urban arrangement in the traditional settlement and
the sub-division urban layout in the modern settlements. The modern urban settlement in
Haddah consists of chess-like gridiron subdivisions with typically similar large plot sizes,
while Sa'wan settlement has relatively small plot sizes. However, the organic urban layout in
the traditional settlement consisted of a mixed set of the plot sizes, mostly small sizes,
depending on social status and tribal customs.
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Floor area ratio
Floor area ratio was considered as an effective indicator for examining the relationship
between form and density in the study samples. The analysis of the floor area ratio shows
varying values between the different urban form patterns. The high rate of the floor area ratio
66
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

Two Stories- Single Families

100
80

60 Journal of Architectural Research
International
40

Percentage of Plot Size

Percentage of Building Size

Multi Stories- Single Family

90
80
70
60
50
40

Hikmat
30 H. Ali*, Imad A. Al-Hashimi, Fua’ad Al-Samman
Archnet-IJAR, Volume 12
20 - Issue 2 - July 2018 - (67-80) – Regular Section

20
0
Old Sana'a

Modern Haddah

Modern Saw'wan

10
0

has emerged in both the traditional settlement and modernOldSa'wan
settlement
with
slight
Sana'a
Modern Haddah
Moderna
Saw'wan
100 - 149
250 - 299
0 - 49
50 - 99
150 - 199 200 - 249
contrast. However, minimum floor area ratios appear in modern Haddah settlement.

700

350 - 399

450 - 499

Above 500

582.4

600

Density

400 - 449

448.3

500
400
300
200

74.2

100

55.5

19.3

55.6

1.98 0.91 1.87

0
Population density

Percentage of FloorArea
Ratio

Old Sana'a

Building density

Modern Haddah

Room occupancy
ratio

Modern Saw'wan

50-99

Percentage of Plot Coverage

300 - 349

100-199

200-299

300-399

400-499

Above 500

80
70
60
50
40
30
20
10
0
Old Sana'a
0.0 -

0.19

0.2 – 0.39

Modern Haddah
0.4 – 0.59

Modern Saw'wan
0.6 – 0.79

0.8 – 1

50
40
30
20
10
0
Old Sana'a

Modern Haddah

Modern Saw'wan

0.0 - 0.49
1.5 – 1.99

0.5 – 0.99
2.0 – 2.49

1.0 – 1.49
2.5 - 2.99

3.0 – 3.49

3.5 – 3.99

Above 4

Figure 3: Density characteristics which include: population density, building density, room occupancy
ratio, plot coverage, and floor area ratio of the three selected sites in Sana’a (Source: Authors).

Walkability and Connectivity Properties
This section identified of the key street patterns and open-space configuration features and
the classification of the main variables affecting the walkability and connectivity principles in
the local road networks of Sana'a; in addition to the analysis of the underlying urban
parameters of the properties of the urban blocks, link ratios, connected nodes, intersection
types as well as a geometric analysis of road networks in the five selected samples. It
investigated the urban movement networks in Sana'a which have been divided into three
main classifications of the street network structure according to the urban Zones in Sana'a.
The investigation includes examining of the organic road pattern in the old sector as well as
the modern street pattern in the new sector. The new pattern has been classified into two
streets configurations: the iron-grid streets pattern in Haddah settlement, and the
fragmented-grid street network pattern in Saawan settlement.
The analysis included the classification and identification of the street grid patterns for the
three study samples as well as the analysis of many considered indicators related to
walkability and connectivity. it recognised many important connectivity indicators that could
be divided into three sections:
A. The first section is about indicators related to the metric parameters (shape and
density); this involves the blocks shape, street density and other measures such as:
block length, block size, block density, intersection density and street density. These
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indicators were applied to all the three streets networks patterns in the selected
samples.
B. The second section includes the main parameters related to the Topological features
of the street configurations such as: node-link ratio, connected nodes ratio, link-nodes
ratio and intersection types. These parameters have been examined in all the streets
patterns of the study samples.
C. The third section includes several variables including streets syntactic measures which
are related to geometric features of the street patterns; an example of these variables
is: the least angular changes (Integration through-movement, closeness, choices tomovement and betweness).
The analytical processes included the separate measurements of all these variables on the
streets networks in the selected settlements.

The Metric Parameters (Shape and Density)
The traditional roads pattern in old Sana'a is a hierarchical configuration of a coherent
structure. The diverse hierarchy is distributed by the wide spaces and streets in accordance
with the movement requirements as well as the environmental needs and factors. The main
street (the first hierarchy) of the old town extends from north to south and divides the city into
two halves. The Plaza occupies the urban street at its forefront. The street is 10m to 4m
wide; there are many commercial activities along street. Secondary routes are branching out
vertically from the main road heading towards the east and west, these streets are from 8m
to 3m wide. The main and secondary road (the second hierarchy) represents the main
thoroughfares of the city. The commercial activities, the Great Mosque, public buildings,
urban facilities and other urban public spaces are distributed along this road.
The third hierarchy includes the narrower side streets and cul-de-sacs; this hierarchy is
characterized by a hierarchy of functional movement which results from the private and semiprivate network. A hierarchy is mainly used to allow access to residential clusters and
homes. This network is vertical to secondary streets; it is oriented towards the north and the
south for optimal utilization of the potential of solar energy. This type of Hierarchy represents
the service streets, and it provides the privacy feature to residents than to the cul-de-sacs.
This hierarchy is completely integral to the main road network.
Buildings clusters are organized externally on social squares and internally around urban
gardens in small blocks surrounded by the narrow side streets providing access (through culde-sacs) to the grouped residential houses. Urban blocks schemes are often irregular small
and varying significantly in length to width ratio; this created the old town organic geometric
forms and the urban structure’s irregular blocks.
Block Length
Fragmented Organic structure includes many urban blocks in small sizes organized as small
clusters within urban gardens or social squares. Traditional block lengths vary (mostly small)
between 50m to 1,700m. The vast majority of blocks have small lengths ranging between
50m to 450m. Small urban blocks are identified by the short lengths of blocks with small
distances. These short lengths of blocks formed many small intersections with shorter
lengths and a greater number of nodes according to the small size of these blocks.
Therefore, the shorter blocks ensure the shortest trip distances and a greater number of
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paths between destinations. Consequently, there is a high level of connectivity with more
choices. Moreover, the blocks small lengths encourage the pedestrian movement.

Figure 4: organic configuration of traditional networks, link lines, connected and un-connected nodes,
and intersection types at the organic road configuration in old Sana'a settlement (Source: Authors).

Block Size
Traditional urban scheme is characterized by the variety of urban blocks and the small size
of these blocks as well as the irregularity in terms of the blocks shape and size. Blocks are
often relatively small and clearly diverse because of the differences in length and width. In
some blocks, one single residential unit represents an independent urban block. Although the
organization of buildings is around one large urban garden at the backyard, it is subdivided in
the front into many small blocks. The study reveals that majority of the traditional residential
blocks are small ranging from 500m2 to 5000m2. These small block sizes create shorter
lengths providing more intersections and nodes which means shorter distances. It promotes
the reduction of distances between the various destinations, and, thus, encourages
walkability as it offers the highest number of possibilities and choices for pedestrian
movement.
Block Density
Urban Organic scheme is characterized by the spontaneous arrangement of the irregular
urban blocks. It includes many urban blocks with small sizes. Moreover, the basic principle of
the Yemeni architecture is based on the organization of multi-storey tower buildings on a
small footprint. This footprint is located on small areas of urban blocks in order to preserve
agricultural land. The use of small areas contributed to creating the largest number of urban
blocks in the smallest possible area.
The total number of traditional blocks is 174 blocks which is located on an area of 277443.08
m2 (27.7443 hec). Thus, the block density (as an indicator of connectivity) measures at 6.3
blocks per hec. This high-density means that there are many shorter intersections and closer
choices and a higher number of nodes. Therefore, trip distances become shorter due to the
larger number of nodes and routes toward destinations. Accordingly, the connectivity values
in this settlement are high and the walkability and pedestrian encouragement are much
higher.
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Intersection Density
The types and number of intersections are significant variables in identifying walkability and
connectivity features. The diverse intersections’ structure in the organic Sana’a pattern is the
result of the fractional hierarchical configuration in its network with many of T-type
intersections, a few of X-type intersections and numerous cul-de-sacs. On the other hand,
the modern grid configuration formed many of the X-type intersections without cul-de-sacs,
while the fragmental grid pattern in Sa’wan’s network have a larger number of both T and Xtype intersections with no cul-de-sacs.
The measures of the connectivity values in terms of the intersection density indicate that the
high-density of intersections can be found in both the traditional pattern network and the
fragmented grid network in Sa’wan. They have more hierarchy and many of various T-types
intersections and a few X-type intersections with more cul-de-sacs. This high intersection
density means more multi-choices, high-values of connectivity and more possibilities for
encouraging walkability, (Table 1).
Street Lengths Density
The hierarchical fractional characteristics of the organic road patterns have constituted a
dense diversified arrangement of the configuration network elements. The dense diversity
can be justified by the fractional configuration of the small networks which are distributed
extensively across the routes, paths, mazes, social squares and roads. Street density can
be calculated by the number of linear meters of the street network per square kilometre.
The traditional roads are characterized by dense short lengths within its paths and routes.
The characteristics of these roads provide more possibilities for choosing between paths
which means moving with higher connectivity. The traditional configuration has shorter
streets often ranging from 5m to 100m. The total street lengths are 15152.95m (15.153 km)
while the average street length is 20.785m. The street density is 0.5462 km per hec. This
high-density creates the higher values of connectivity and more choices to destinations and
more possibilities to navigate at the desired places. Furthermore, this ensures creating good
social interaction.
Connected Nodes Ratio
The complexity of the traditional network pattern creates a diversified configuration of the
intersections and nodes. Moreover, the diversity of intersections has formed many connected
nodes, X and T intersections and cul-de-sac. X-type intersections create more connected
nodes between the routes and paths with open spaces. While T-type intersection in cul-desac roads creates many of non-connected nodes which is dedicated to house entrances and
courtyards of residential units in order to provide more privacy.
Connectivity indicators were analysed in terms of the connected nodes. Measuring the
connected nodes ratio denotes more ability and possibility of movements across node
intersections. This indicates a high level of movements within routes, paths, open and semiprivate spaces. Many cul-de-sec paths provide better movements to the private and semiprivate paths and spaces in the traditional network.
Connected nodes ratio measured at 1.0535, which is a high ratio. This allows shorter trip
distances and more desired walkability. The traditional pattern contained open spaces that
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contribute to the enhancement of the movement possibilities due to the area that contains
the high-ratio of the connected nodes ratio provided by the open spaces.
Link-Node Ratio
The traditional pattern of the road networks is characterized by a big variation in nodes,
segments, intersections and links. Connectivity in the traditional configuration is particularly
higher in dead-ends and not only in intersections. The high links-node ratio increases the
level of connectivity in the corridors and routes; it reduces the trip distances for pedestrians.
Figure 4 in appendix B explains the node maps of the traditional road pattern.
The total number of nodes in the organic network is 692 which is a very high number in the
overall traditional settlement. Furthermore, the number of links is 729. Therefore, the linknode ratio is also high with 1.0535. This high ratio improves the possibility of a better
connectivity as well as walking and movement in all settlement sites. (Table 1).
Table 1: Topological measures of node-link variables (Source: Authors).

Geometric Analysis (Least Angular Change)
This section included the walkability and connectivity measurements in the street networks of
Sana'a following an analytical methodology different from the earlier parts. It also concerned
with an investigation of walkability and connectivity in five diverse street patterns through the
geometric street analysis. The geometric street analysis (least angular change) is one of the
most important measurements that checks the walkability and connectivity parameters. It
uses two important indicators: the integration measure (To-Movement, Closeness) and
choice measure (Through-Movement, Betweenness). These two indicators are performed by
Adepth-map program in Space syntax to identify the nature of pedestrian movement within
the urban settlements networks in the selected sample.
The walkability and connectivity measure includes the geometric street analysis (least
angular changes) that are conducted on different urban street structures in selected three
samples of study in Sana'a. The geometric street analysis has been implemented to
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generate the integration measure (to-Movement, closeness) and choice (ThroughMovement, Betweenness) for the organic configuration in the traditional urban network, the
Iron-grid orthogonal configuration in the modern Haddah settlement and the fragmented
orthogonal Iron-grid configuration in the modern Sa'wan settlement.
The analysis of organic pattern segments in old Sana'a network has been extracted from the
hierarchical coherent structure. Road structure is a fractional configuration comprised of a set
of small segments in a complex and connected manner. It is characterized by a hierarchical
coherent organization in addition to the diversity of its elements such as nodes, social
spaces, paths and open spaces. Coherent path structure includes a consecutive series of
small lines segments with less angular changes due to the existence of more zigzag and
curved paths. These smaller segments are connected by a set of appropriately organized
small nodes in all network partitions according to their function. The nodes are diversified:
either connected at the intersection points and within the open spaces, or unconnected
especially in the dead end.
Integration Measure (To-Movement, Closeness)
The integration measure, in the traditional settlement, show that the smallest street segments
are significantly close-knit in different radii (200, 800). The fractional configuration in the
organic pattern is basically a frequent complication of a matrix of segments of all the
components of the road networks. Fractional segments created a compact structure of paths
and more closeness which is composed mainly of more number of nodes, more closeness
and intersects at the smallest distance.
Integration analysis as shown in Figure 5 explains that the vast majority of line segments (in
red and yellow) have less distance due to the closeness of the segments to each other
leading to more closeness between the original destinations within the street network.
Therefore, the accessibility of the trips is increased as there are smaller distances between
routes and paths of the original destination lines and all other routes and paths of the
network. In addition, the possibility of easy movements is enhanced.
Choice (Through-Movement, Betweenness)
The fractional and hierarchical features with coherent zigzag, curved and broken properties
of the organic line segments have formed more of the least angular changes between
adjacent lines segments along the path to give the same thing between the subsequent
paths and sub-paths. Betweenness in Organic-fractional composition has been formed
through a series of successive matrix of angular changes between each Through-Movement
network line segments. There are more choices available through shorter paths and more of
the least angular changes.
The Analysis of Choice map as shown in figure 6 indicated that the vast majority of the
segments in the network (in red) are laid on each other in the shortest routes between the
network lines segments because of the least angular changes between each line segment.
That means that the paths angles are almost straight in every network segments with the
lowest angular changes between adjacent road segments under different radius.
Consequently, the more choices with less angle change allowed a high-possibility of
Through-Movement between each line segments which, therefore, gives high connectivity
towards most destinations because movement is through short trip distances.
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Figure 5: The Integration measure (To-Movement, Closeness) in the
organic pattern of the traditional Sana'a town (Source: Authors).

Figure 6: Shows the choice measure (Through-Movement, Betweenness) in
the organic pattern of the traditional Sana'a town (Source: Authors).
Table 2: Syntactic measure of geometric variables (Source: Authors).
Characteristics
Syntactic Measures
(Geometric variables)

Indicators
Integration
(Closeness)
and Choices
(Betweness)

Parameters
Integration
Choice
Node Count
Total Depth
Segment Length
Connectivity

Old Sana'a
134.684
843.709
153.27
179.84
8.05348
5.13229

Haddah
46.3072
171.74
102.84
465.44
56.4231
4.96085

Saw'wan
22.8515
225.344
20.4652
21.064
24.1675
5.0585
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Urban Solar Analysis
The old Sana'a, Traditional Climate Sensitive Urban form and Design, as climatic response,
emphasize the most significance for climatic compatibility through; shadow patterns on a
large rate; wind patterns between urban elements provide thermal balance; light and
permeable building envelope materials such as stone, mud-brick, plastered and wood; and
increased rate of urban greenery around most buildings to mitigate the UHI effect in urban
space.
Table 3: Climate condition and heat stress in the city of Sana’a (Source: Authors).
Annual Average

Sana’a

Average High (°C)

26.8

Record High (°C in June)
Average Low (°C)
Record Low (°C in January)

41
11.3
0

Precipitation (mm)

198.5

Relative Humidity (%)

12-75

Surface Temperature
Increase Projection for 2050
= 3-5°C for all three selected
samples.

Shadow Patterns
Shadow patterns influence effectually on thermal balance in urban form based on urban
geometry, wherefrom or whence the patterns exposure of building envelope materials to
solar radiation, also the gainer's heat in building mass. Another efficiency, the patterns of airflow in urban canyons, make up when heat radiation is changing between building mass and
adjacent atmosphere.
In Sana’a, shadow patterns lie on a large rate of building surfaces, roofs, open space, and
streets due to variations in building mass and built form. Its streets and social squares are
enclosed by traditional vertical housing. The average building height is between 15 meters
up to 30 meters while street width is around 3-10 meters, and length of social square is about
30 meters maximum. It follows, therefore, the ration of length to width (H/W): first, at street
level or section, it varies from 2/1 up to 5/1. Secondly, at social squares varies about 1/2 and
1/1. Furthermore, within urban structure, the permanent shadow is attained in urban space
at least 6 hours and 45 minutes a day while other urban areas have reliable continuous
partial shadow patterns.
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Figure 7: A typical South-North oriented public space in Sana’a has complete shadow
during 11 out of 12 hours (out of 14) on a typical 21th June (Source: Authors).

Wind Flow Patterns
Wind flow patterns of Sana’a city are often two types: moderate wind flow from South and
West (sea breeze), sandy and hot wind flow from North and North-East (desert wind), and
cool wind flow from East (highland wind). In summer, hot and dry winds flow from North-East,
which come directly into urban spaces to rarefy the hot temperature of June in Sana’a. There
are strong relationships between traditional urban design elements and wind factors. Firstly;
semi- circularity walls enclose the city around (9-14 m height); secondary, compact and
continuous built form both interplay positively for control of orientation and scatter the hot
wind above the canopy layer of the city. In above the canopy layer formed air flow that
provides a reverse pressure and absorbs the heat and humidity out of the urban space.
Table 4: Shadow hours in sana'a for typical south-north oriented open space on
typical 21 June (Source: Authors).
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Figure 8: Diversion of Desert Wind Flow above the skyline of Sana’a due to
compact urban form and city walls (Source: Authors).

Daily average shading percentage
The calculated measures of the daily average shading percentage indicates that the shading
percentages at the traditional urban form of densely detached and compact building patterns
have almost similar values during daily hours (09:00-16:00) in all months. This result
indicated that most building surfaces (especially the long – axis south – oriented ones) were
shaded sufficiently especially during the months of March and June while the shading
percentages in September and December are less, mostly in the north – oriented building
surfaces.

Figure 9: Daily average shading percentage of the three case studies (Source: Authors).

Daily Average Incident of Solar Radiation (ISR)
The Incident of Solar Radiation was recorded with moderate value and slight variations within
both the traditional urban form and detached urban form in Haddah. The Incident of Solar
Radiation (ISR) in modern dense pattern with semi-attached in Sa'wan was relatively high
during most of the day (figure 10).
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The traditional urban form has an inside air temperature almost within the comfort band while
the detached urban form in modern Haddah record was almost outside the band. The semiattached urban form in modern Sa'wan has recorded readings outside the comfort band as
well.

Figure 10: Incident solar radiation – Daily average Wh/m2 of the three case studies (Source: Authors).

CONCLUSIONS
The sustainability potential in the traditional urban form and design is the essential issue that
has been dealt with in this study. It is an attempt to take advantage and learn lessons from
the past designs to extract applicable solutions for the urban problems that exist in the
Yemeni cities, especially in Sana’a. This was done through investigating the efficiency and
effectiveness of traditional urban solutions practiced in a successful way for a long period.
Fundamental sources of urban design solutions can be built upon the successful traditional
urban solutions as they can teach us how to understand the principles of sustainable urban
form and design.
Thus, the traditional urban practices were founded on the principles of design in the context
of urban sustainability. This study investigated the sustainability potential of urban form and
design in the traditional architecture of the ancient town of Sana'a and their applicability on
three basic principles ranked as the leading principles of sustainability form and urban design
theorized in the New-Urbanism movement.
The traditional urban form and design in ancient Sana'a have unique characteristics related
to its built form arrangement and organic narrow street configuration which are harmonized
holistically with the local environmental climatic conditions. The unique characteristics are a
very high compactness of vertical towers built forms, a high built density, and sufficient solar
potentials more than the modern urban forms despite of the narrow configuration of the road
network. The vertical tower built forms were formed on small footprint sizes with high
compactness and building density as well as a vertical arrangement of the functional spaces
of the nuclear families. The unbuilt spaces are used as narrow-zigzag streets, private and
semi-private open spaces (urban gardens and social squares) that help in controlling the
thermal comfort and solar potential.
The complex fractional configuration characterizes the organic street pattern that has
achieved very high accessibility and connectivity rates. It was formed by a very small block
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size, a very high block and intersection density, a very high connected node ratio and least
angular changes creating more sustainable urban forms and providing the high possibilities
for social interactions within its urban network. The traditional urban form is characterized by
the vertical tower with a high building density; very high connectivity and walkability rates;
and fractal complex pattern which significantly influence the solar potential in the urban
texture as well as the energy efficiency of the urban forms and its built environments through
forming an organic fabric with a complex pattern capable of adapting to the climatic and
environmental surrounding.
Therefore, Sana'a traditional urban form and its design are more sustainable and more
climate-efficient. This is more compatible with local socio-cultural features and less costly
than the recent technological urban sustainability methods.
Analytical results of the comparison between the old traditional urban area of Sana’a with
modern urban form and design in Haddah and Sawan reveal important and significant
differences on the light of the three sustainable principles.
As for the first principle regarding form and density, the analysis showed that the multi-story
extended family type of the traditional old part of the city, with its compactness and higher
building and population density than modern layouts in Haddah and Sawan, stands closer,
for its economic and social preferences of the principle of sustainable form and density.
The walkability and connectivity principle which is meant to be some measure of accessibility
and permeability for each layout of the study area has been analyzed by parameters such
as: average block length and size of the urban system; street and block density; and
connected node and link – node ratios. The analysis reveals that the old traditional area in
which these movement parameters are concerned has a high level of permeability and
connectivity, although the other two modern layouts have generally showed also close
results. The space syntax analysis with its two properties reassures integration, and choice
shows that the integration measure in the traditional settlement with its small street segments
is significantly closely- knit in different radius (200,800)
Fractional segments created a compact structure of paths and more ‘closeness’, which is
composed mainly of a large number of nodes and intersections and shorter distances. The
orthogonal grid in Haddah and Sawan has been formed of segments often with lengthy lines
and therefore, configuration in these two modern layouts are not so integrated as it is in the
old traditional layout. As for choice which reflects through-movement and betweenness, the
vast majority of the segments in the old traditional layout have high values and are laid on
each other in the shortest routes. High values are also produced by Haddah and the least
values come from Sawan because of the small orthogonal grid in this modern layout which
has formed fragmented geometrical properties.
Finally, the analysis of the third sustainable principle, namely solar energy, shows that the
old traditional area produces sufficient shading on building surfaces due to its compactness
layout, whereas the modern urban fabric in Sawan, with its dense buildings, has a relatively
high percentage of unobstructed sky and daily average incident of solar radiation, and only a
moderate percentage in the old-tradition layout. Most importantly, results show that the inside
air temperature of the modern layout of Haddah and Sawan are outside of the comfort level,
and only the traditional old Sanaa is within the comfort level due to its geometrical form and
local building materials.
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These findings have very important implications: that modern layout and design are not as
compatible as the old traditional one, and that the lessons learnt from these findings is that
the principles and characteristics of the old traditional layout, which is developed over a long
time of urban practices, can be and should be utilized to establish and improve the modern
urban form in the city.

REFERENCES:
Abdulla, K.M.A., Abdelmonem, M.G., & Selim, G. (2017). Walkability in Historic Urban Spaces: Testing
The Safety and Security in Martyrs’ Square in Tripoli. Archnet-IJAR: International Journal of
Architectural Research, 11(3), pp163-177.
AL-Abed, A. (2011). Sana’a Urban Transformation: From Walled to Fragmented City. Journal of
Engineering Sciences, Assiut University, 39, no. 4, pp.897-918.
Al-Sabahi, H. M. (1996). Sana'a Yemen: Tradition and Modernity in Sanani Architecture. Sana'a
Modern Offset Printing Press.
Al-Sallal, K A. (2004). Planning Middle Eastern Cities: An urban Kaleidoscope. Routledge.
Barry, R. G., & Chorley, R.J. (1998). Atmosphere, weather, And climate. 7th ed. London: Rutledge.
Batty, M & Rana, S. (2004). The automatic definition and generation of axial lines and axial maps.
Environment and Planning B: Planning and Design, volume 31, pages 615 -640.
Burton, E., Jenks, M. and Williams, K. (2013). Achieving Sustainable Urban Form. Routledge.
Crucitti, P, Latora, V, & Porta, S. (2006). Centrality measures in spatial networks of urban streets.
Physical Review E, APS.
Cubillos-González, R-A., & Castillo-García, L-S. (2016). The Climate as A Key Factor of Public Life in
European Cities. Archnet-IJAR: International Journal of Architectural Research, 10(1), pp.358368.
Fleurke, N. (2009). Sustainable urban design approachs and ovierview. The 4th International
Conference of the International Forum on Urbanism. Amsterdam/Delft.
Hillier, B. (1997). Cities as Movement Economies. Intelligent Environments, Spatial Aspects of
Information Revolution. Pages 295-344.
Haas, T. (2008). New Urbanism and Beyond: Designing Cities for the Future. Random House
Incorporated.
Islam, M. (2008). The Impact of Growth Management Policies on Urban Form: Evidence from U.S.
Metropolitan Areas with Growth Management Policies. A thesis in Urban Studies, University of
New Orleans.
Jenks, M, & Burgess, R. (2000). Compact Cities: Sustainable Urban Forms for Developing Countries.
Taylor & Francis.
Kazimee, B A. (2013). Sustainable Urban Design Paradigm: Twenty-Five Simple Things to Do to
Make an Urban Neighborhood Sustainable. Go in Green. November 26.
Lamprakos, M. (2016). Building a World Heritage City: Sanaa, Yemen. Routledge.
Naser, J. (2003). Does Nontraditional Development Build Community. Journal of Planning Education
and Research, 23:58-68.
Owens, S. (1992). Energy, Environmental Sustainability and Land-Use Planning. In Sustainability
Development and Urban Form, ed. Michael Breheny,79-105.London: Pion.
Ritchie, A. & Thomas, R. eds. (2008). Sustainable Urban Design: An Environmental Approach. 2nd
Edition, London; New York: Taylor& Francis.
79
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Hikmat H. Ali*, Imad A. Al-Hashimi, Fua’ad Al-Samman
Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (67-80) – Regular Section

Saqqaf, A. (1987). The middle East City: Ancient Traditions Confront a Modern world, Paragon House.
Serge, S. (2011). Cities and Forms: On Sustainable Urbanism Edited by Editions Hermann.
Paris: Hermann.
Serjeant , R .B., & Lewcock, R. (2013). Sana'a' an Arabian Islamic City. London: Melisandre UK Ltd.
Sevtsuk, A & Mekonnen, M. (2012). Urban Network Analysis A new toolbox for ArcGIS. Revue
Internationale De Géomatique, 287-305.
Talen, E. (2013). Charter of the new urbanism, 2nd Edition: Congress for the New Urbanism, Emily
Talen. Congress for the New Urbanism.
Talukdar, M. H., Fujimori, R., Zhong, Y. & Chan, D. (2012). Policies for Sustainable Urban Design and
Relevant Lessons for Hong Kong. Business Excellence and Management, 2(3), pp11-32.
Turner A., (2007). From axial to road-centre lines: a new representation for space syntax and a new
model of route choice for transport network analysis. Environment and Planning B: Planning
and Design 34(3) 539–555.
Wheeler, S. (2002). Livable Communities: Creating Safe and Livable Neighborhoods, Towns, and
Regions in California. University of California at Berkeley Institute of Urban and Regional
Development.
World Bank. (2010). Republic of Yemen: Urban Transport in Sana’a, Middle East and North Africa
Region Energy and Transport Unit, Strategy Note, Report No. (2010) 49176-YE.
Yannas, S. (1998). Living with the City: Urban Design and Environmental Sustainability. In
Environmentally Friendly Cities, ed. Maldonado Eduardo and Simon Yannas, 41-48. London:
James & James.

80
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

Zeineb Youssef, Fakher Kharrat

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (81-97) – Regular Section

Archnet-IJAR: International Journal of Architectural Research
www.archnet-ijar.net/ -- https://archnet.org/collections/34

ASSESSMENT OF ARCHITECTURAL CONSERVATION IN THE
MEDINA OF MAHDIA IN THE 21ST CENTURY
DOI: http://dx.doi.org/10.26687/archnet-ijar.v12i2.1504

Zeineb Youssef, Fakher Kharrat
Keywords

Abstract

Architectural conservation;
Medina of Mahdia; heritage;
projects; actors; assessing;
experimentations.

The paper deals with the architectural conservation of the
Medina of Mahdia in Tunisia in the 21st century. This
millenary ancient Fatimid capital offers an example of urban
heritage that continues to impose rougher debates about the
uncertainty and the lack of its conservation, promotion and
valorisation nowadays. The research examines multiple
dimensions related to actual state of the case study,
proceeded conservation projects and different actors’ points
of view mainly local population and involved institutions. It
aims to find out if the case study is recognised as valuable
heritage, and how much did the proceeded projects
succeeded in ensuring urban and architectural conservation.
By assessing and criticising, experimentations are displayed,
faults are revealed and thus more suggestions are
announced to mend the degradation and improve future
projects that will be initiated on built heritage in the case
study or in other Medina of the country.

ArchNet-IJAR is indexed and
listed in several databases,
including:

• Avery Index to Architectural
Periodicals

• EBSCO-Current Abstracts-Art
and Architecture

• CNKI: China National

Knowledge Infrastructure

• DOAJ: Directory of Open
Access Journals

• Pro-Quest
• Scopus-Elsevier
• Web of Science
*

Z. Youssef & F. Kharrat
National School of Architecture and Urban Planning,
Carthage University, El Qods Street 2026, Sidi Bou Said - Tunisia.

*Corresponding Author’s email address: youssefzeineb@yahoo.fr
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

81

International Journal of Architectural Research

Zeineb Youssef, Fakher Kharrat

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (81-97) – Regular Section

INTRODUCTION
In most of the Tunisian cities, there is a traditional urban fabric representing the historic
centre of the city and is generally named Medina. It is considered the ancient and original
core of the whole city. The Kasbah or fortress, ancient earthen ramparts and their gates,
sinusoid lanes, tight alleys and dwellings with courtyards, mainly shape the compact
structure of this ‘urban Arabic heritage’ (Jelidi, 2010). These items keep telling stories from
the old days of the ancestors, and are full of meanings, values and senses. For the local
population, it is an exceptional legacy and symbolic icon. More and more, it is seen as the
heritage of the community, which is worth safeguarding and transmission to future
generations (Msefer, 1984). The Medina, a support of memory and identity, represents a
nonrenewable symbolic resource carrying multiple challenges in the contemporary time.
Figure 1 shows example of urban morphology of a traditional fabric, which is the Medina of
Tunis, characterised by its density, an interesting number of mosques, palaces and
monuments that overpass six hundred.

Figure 1: Urban morphology of the Medina of Tunis
(Source: ASM of Tunis, 2015).

However, because of the multiple consequences of the modernisation and the exceptional
changes that came with, all the Medinas of the Islamic world are suffering from a constant
economic and social decline, causing a very ruthless process of marginalisation (Msefer,
1984). Many threats are accelerating the wear and tear on historic buildings because of
illegal construction and demolition of built heritage, destructive tourism, pollution, vandalism,
looting, illegal excavations, neglect and ignorance, lack of awareness, non-respect of legacy
and why it must be preserved. Neglecting these fragile and precious sites leads to awful
impacts on their cultural, urban and architectural legacy, the collective memory of human
societies and especially threats the process of heritagization (Ashworth & Tunbridge, 1996)
of the Medinas all across the country.
In fact, many procedures of safeguarding and conservation have been implemented since
the last three decades in order to valorise this cultural heritage with its items. Nevertheless,
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these procedures have not touched all the Tunisian Medinas, several cases still suffer
critically nowadays because of their abandon.
This paper tends to criticise the conservation work proceeded in the Medina of Mahdia,
located in Tunisia. This millenary Fatimid capital was erected in a rocky promontory located
in a coastal city of the east shore of the Mediterranean (Hababou, 2010). The case study
chosen to carry on with the research offers an example of urban heritage that continues to
impose rougher debates about the uncertainty and the lack of its conservation, promotion
and valorisation in the 21st century. Then, our ambition is to answer three central questions
of the problematic:
•
•
•

Is the Medina of Mahdia recognised as valuable heritage?
Does it oscillate between heritagization and degradation?
And how much did the proceeded projects succeeded to ensure the conservation of
the urban heritage?

By referring to these questions, we formulated two hypotheses in order to guide the
research. The first hypothesis announces that the Medina of Mahdia is considered heritage
with a variety of authentic elements thanks to its historic pathway and the remarkable site
that it occupies in the Mediterranean. In the eyes of the actors, this heritage has many values
and is worth safeguarding and transmission. However, when observing the actual state, it did
not receive the appropriate gratitude. The second hypothesis completes the first one and
estimates that the proceeded conservation work can be described as important but
insufficient. All the interventions are limited because of financial and technical constraints.
Consequently, only a small part of the Medina is preserved and a big perimeter is left in
decay despite the richness of its architectural legacy.
In the light of the announced problematic and hypothesis, the paper examines multiple
dimensions related to actual state of the case study, conservation projects and actors’ points
of view mainly local population and involved institutions. Thus, it is structured with an
introduction, two complementary parts and a conclusion. We start with presenting the case
study and the analytical protocol. Then, the second part is more analytical and is divided into
two sections. The first section contains interpretation of the survey with analysis of the
involved actors’ points of view, as well as assessment of three conservation projects
proceeded in the Medina. As for the second section, it takes the form of a discussion that
criticises the conservation work. In addition, solutions are announced that could mend the
degradation and strengthen the process of heritagization. The paper ends with a conclusion
that summarises the research and confirms or rejects the hypothesis announced initially.

MATERIALS AND METHODS:
General presentation of the case study:
The real story of Mahdia begun with Ubayd Allah Al-Mahdi in the 10th century, a Shiite imam
who founded the city in a rocky promontory and made it the new capital of the Fatimid
Empire that was spread from Morocco to Syria (Hababou, 2010). It is the first dynastic city
created by the Arabs in the Maghreb on the coast (Figure 2).
Mahdia knew a long historical pathway with many wars, destruction and maritime attacks.
The ancient architecture, all erected with stone, simple and robust has made this Medina a
medieval city, rebuilt around traditional functions combining residential, commercial, cultural
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and craft activities (Hababou, 2010). High ramparts were protecting and surrounding the
Medina of Mahdia. Inside, it contains the Grand Mosque, the Ottoman Fortress (Figure 3)
and many neighbourhoods containing traditional houses with courtyards (Figure 4), streets
and tight alleys. Mahdia is much better known for its immense cemetery located on the
seafront at the edge of the peninsula. Today, ramparts no longer exist. The Medina occupies
an area of thirty-eight hectares and has a local population of over five thousand people.

Figure 3: Urban morphology of the case study and its
principal monuments.

Figure 2: Map of Tunisia with the
situation of Mahdia
(Source: Authors 2014).

1234-

Skifa Kahla or black vestibule;
Grand Mosque;
Ottoman Fortress;
Arch near the Phoenician cothon.

(Source: ASMM – with modification of the authors 2014).
•

Figure 4: Example of ornamentation inside traditional dwelling
(Source: Authors 2014).
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Analytical protocol:
Questionnaire and interview:
This research follows a hybrid method that combines both qualitative and quantitative
techniques. It leads to deep scientific investigation and allows collecting the primary required
data to move forward with the study. In fact, our method involves the conducting of a survey
project based on the three instruments of direct observation, questionnaires and interviews.
Repeated insertion in the Medina helped us to gather positive and negative findings related
to the current state, collect responses of questionnaire and discuss with the involved actors
in order to understand their different points of view. The survey project begins with the
establishment of two types of questionnaires. There are not many differences between the
two types; the first one given to the local population is more simplified, whilst the second type
contains more technical terms for heritage professionals. The sample of surveyed persons
contains sixty-three users and seven professionals working in the historical monuments and
the active local Association of Safeguarding the Medina ASMM. Thereafter, we interpret and
asses the gathered results. On the other hand, information, archives and documents,
provided by the association ASMM, represent the primary data used to apply an assessment
system which is a matrix, implemented to judge the appropriateness of architectural
conservation.

Assessment matrix:
In his courses in the university ‘La Sapienza’’ in Roma, Palmerio has retained the following
principles to guide restoration projects: minimal intervention, reversibility,
distinguishability, compatibility, authenticity and expressive actuality, according to the
theory developed by Carbonara and taken from the charters of restoration. Inspired by this
Italian architect, researchers from the unit PAE3C (National School of architecture and Urban
Planning of Tunis) developed an assessment system with the principles of conservation
mainly included in the international charters of Venice and Burra. In fact, authenticity is
safeguarded by reversibility and minimum intervention, expressive actuality is ensured by
visibility. Thus, researchers suggest retaining the first four principles, substitute
‘distinguishability’ with visibility and add two more principles: durability and valorisation.
These seven principles created a matrix implemented to judge the relevance of the
intervention on many heritage items.
In our current research undertaken on a Medina, two principles of integrity and authenticity
are added to the assessment matrix, originally formed with six principles of conservation.
Therefore, the chosen principles of conservation are the following: minimal intervention,
reversibility, compatibility, visibility, durability, valorisation, authenticity and integrity.
Respecting these principles of conservation must be rigorously observed in the different
projects. They are considered as ‘standard ethics of conservation’ (M. Feilden, 2003):
1) Minimal intervention: the minimum effective action is always the best (M. Feilden,
2003). This first principle ensures authenticity, and it is imperative to assess the
proportion of the intervention.
2) Reversibility: is the possibility to return to the state before the restoration, the
intervention should not forbid future action. All proposed interventions should be
reversible or repeatable, if technically possible, or at least not prejudice a future
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intervention whenever this may become necessary (M. Feilden, 2003).
3) Compatibility: this principle requests respecting the existing materials and original
construction methods. It must allow the minimum use of new materials and maximum
amount of existing material to be retained (M. Feilden, 2003).
4) Visibility: the new added elements must be harmonious with the whole composition,
and clearly distinguished from the original parts [Venice Charter, article 12]. Proposed
interventions must be less noticeable than original, while at the same time being
identifiable.
5) Durability: is related to the use of original materials to ensure physical stability of
heritage. This principle requires permanent maintenance as well as minimum addition
of new substances for comfort.
6) Valorisation: conservation work is followed by strategies aiming to increase the
value of preserved heritage through promotion, scientific events and educational
activities. Valorised heritage brings economic incomes, develops tourism, reanimates
buildings, monuments, and sites.
7) Authenticity: conservation practice must consider authenticity and respect all original
properties of buildings (image, colour, texture, form, scale, local construction codes,
integrity of cultural property in question (M. Feilden, 2003)). Knowing and
understanding these values as well as the cultural context of heritage is essential for
recognising all aspects of authenticity.
The understanding of authenticity plays a fundamental role in all scientific studies of
the cultural heritage, in conservation and restoration planning, as well as within the
inscription procedures used for the World Heritage Convention and other cultural
heritage inventories [The Nara Document on Authenticity, article 10].
8) Integrity: it represents a relevant principle to determine if a site, besides its
exceptional specificities, has the value to be classified for the World Heritage List.

Assessment process:
By applying the mentioned matrix to the three chosen conservation projects, an assessment
will take place that goes from ‘Not applied’ to ‘Very well applied’ and also from one to five (15). Afterwards, we interpret the results of the assessment with a figure called Radar. This
specific figure has eight rays representing the eight principles of conservation, and contains
the values of the scale of appreciation that goes from one to five. Thus, it is very essential to
define a scale made of values of appreciation that is formed with five units (1–5). These
values going from one to five respectively correspond to ‘Not applied’, ‘Weakly applied’,
‘Moderately applied’, ‘Well applied’ and finally ‘Very well applied’.

RESULTS AND DISCUSSIONS:
The critical study of architectural conservation needs to apply more research methods
conducted in the field, that are less interested in the written documents and archives, but
they focus on enquiring the institutions, revealing the procedures and the involved actors as
well as observing actual practices (Julien, 2014). Therefore, the research work goes through
two distinct phases. Firstly, it starts with assessing the different actors’ points of view that are
directly related to heritage and conservation works. The survey is destined to two categories
of people: professionals involved in the works of conservation (architects, restorers,
technicians, contractors, etc.) and users or occupants of the Medina (inhabitants, merchants,
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visitors, etc.). Secondly, some conservation projects are analysed using an assessment
matrix that contains eight principles.

Assessment of the users’ viewpoints (U):
For the users of the Medina, the surveyed sample indicates a relative parity between sexes.
We collected the responses of thirty women forming 48% of the sample, and thirty-three men
creating a percentage of 52%, slightly more dominant. When analysing the composition of
the sample by age, adults aged between 40 and 49 monopolises the most dominant
percentage that is around 24% (Figure 5a). In addition, the professions of the surveyed
persons are presented in Figure 5b in order to distinguish farmers, artisans, managers,
superior intellectual professions, unemployed, students, etc. and identify the different
motivations of the actors who live, work or visit the Medina.
The answers show that the major part of local population is strongly attached to the Medina,
which represents their place of festivities, meditation and business. Despite the
metamorphoses related to the advent of a new lifestyle, local population strikes to keep the
inherited traditions and maintains the heritage alive, but their efforts remain insufficient
because of the lack of funding, political and institutional support.
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Figure 5a: Age of surveyed sample (Source: Author 2014).

Housewife
Worker
Unemployed
Employee
Student
Retired
Superior intellectual professions
Artisan
Agricultor

Profession

6%
6%
8%

24%
21%
5%
13%
14%
3%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5b: Professions of surveyed sample (Source: Authors 2014).

Feelings of pride, affinity and gratitude are omnipresent in the minds, but without organised
and permanent actions to protect architectural and urban legacy. The local population is
aware of the advanced process of degradation of the Medina, denounces the evolution of the
problems and sees that the government is the first responsible for what is happening. Most of
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the surveyed persons ignore the laws that are supposed to ensure safeguarding the heritage.
The majority does not appreciate what is done and describes the projects as ‘average’ and
‘fair’.
In fact, governmental institutions only concentrate efforts on the restoration and maintenance
of the three historical monuments, which are Skifa Khala or black vestibule, Ottoman
Fortress and the Grand Mosque. According to their own technical know-how and financial
means, the users try to preserve their private properties within the Medina and maintain them
in good condition. Unfortunately, functional needs come first without taking care of the
principal properties of built heritage and the homogeneity of its image. Extensions in
buildings continue to rise in order to supply the growing requirements of local population. As
a result, overcrowding, considerable loss of traditional architecture and many specific
characteristics of the ancient Fatimid capital is widely observed.
As a final step in assessing the users’ points of view, the gathered results are interpreted in
Figure 6. On a scale from one to five, the histogram shows very low values for both
conservation (2.9) and valorisation (1.83). Thus, local population estimate that the Medina is
deteriorating quickly and the proceeded conservation projects are not enough despite the
urgent necessity of reacting.

Assessment of the professionals’ points of view (PRO):
The heritage professionals who are directly related to the Medina of Mahdia announce great
sensations of gratitude and regret at the same time. In their point of view, gratitude and
appreciation are for the richness of the properties of traditional fabric, but regret because of
the low value given to heritage.
The following histogram (Figure 6) also interprets the assessment of the responses of the
professionals. It displays an important value for conservation (3.43) and an average value for
valorisation (2.8).
5
4
3

3.43
2.9

2.8
1.83

2
1
0
Conservation

Users

Professionals
Valorization

Figure 6: Interpretation of the assessment of the professionals and users
(Source: Authors 2016).

During the 20th century, the policy adopted by the French Protectorate promoted the city of
Sousse and caused economic isolation of Mahdia. From the independence in 1956, the
decline of the Medina began. There was a massif departure of indigenous people who left
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their traditional dwellings and preferred to live in the new suburbs developed outside the
peninsula. This phenomenon caused the abandon of the Medina, loss of the ancient
architecture as well as many social and urban transformations. Consequently, the process of
degradation becomes advanced and threats continue to grow. On the other hand, when
speaking about the legislative frame that is supposed to ensure protection of heritage items,
the only text that exists is entitled ‘heritage code’ and was ratified in 1994. It has not been
properly applied in the field because of total absence of executive decrees. The
professionals take decisions and concrete actions without any reference to clear legislative
dispositions. Their practices combine multiple techniques that are different from one project
to another.
The proceeded work of restoration and conservation undertaken by the government as well
as some initiatives coming from private institutions are considered aleatory and insufficient.
They are limited to the historical monuments and the entrance to the Medina, a small area
very frequented by tourists (Figure 7). Unfortunately, many conservation projects, and
valorisation initiatives have not been brought to an end due to lack of funding and qualified
staff. In addition, exhibitions and promotion of heritage are absent except some celebrations
and festivals (Nights of Mahdia, Silk Festival, Festival of the Sea of Mahdia, Festival of the
Medina, etc.) that managed to animate cultural life and attract visitors even periodically.

Figure 7: Preserved perimeter and monuments in the peninsula
(Source: Google Earth with modification of the authors 2016).
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Assessment of some proceeded conservation projects:
Presentation of conservation projects:
We choose to assess three important conservation projects, which touched the Laboratory
House, the fronts of Slimane Hamza Street and the ancient church. These historical buildings
are located in different places of the peninsula.
•

Project 1: the project of restoring the Laboratory House was part of the network ‘Small
Historical Cities’ initiated by UNESCO in order to preserve the traditional architecture of
the Medina of Mahdia and take action against savage building. In fact, this project lasted
eight years and involved many actors who are : Municipality of Mahdia, Association of
Safeguarding the Medina (ASMM), National School of Architecture and Urban Planning
of Tunis (ENAU), School of Architecture of Nantes as well as UNESCO. The intervention
has completely changed the old building. The new rooms of the ground floor contain
many shops exhibiting and valorising local crafts. The upper floor is reserved for the
association ASMM.

•

Project 2: the second project of enhancing the degraded fronts of Slimane Hamza Street
began in 2008 and brought to end a year later. There was not so many actors involved in
this project ; only the Municipality of Mahdia, ASMM and the General Council of Loire
Atlantique (France).

Figure 8 shows sketch of the project and how the front will eventually appear. The
intervention consisted on scraping old fronts, repeating frames, painting walls and
highlighting specific architectural details of the Medina.

Figure 8: The new East front of Slimane Hamza Street (Source: ASMM 2008).

•

Project 3: the third and final project is the restoration of the ancient church which was
abandoned and in danger of collapse. This project lasted more than seven years, from
2004 to 2011. The involved actors are the same ones who participated in enhancing the
fronts of Slimane Hamza Street (project 2).

•

The project has gone through two phases: the first one started with restoring the ground
floor, rehabilitate it and transform it into an auditorium that can receive cultural events
(Figure 9). As for the second phase, it included the restoration of the first floor and the
creation of ‘Friendship Home’ which is a sort of small hotel designed to receive guests.
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Figure 9: 3D image of the future auditorium (Source: ASMM, 2005).

Assessment and interpretation:
The restoration of the Laboratory House started with the diagnosis of its state because the
building was abandoned and in such a ruined condition.
By using materials similar to the old ones like lime and stone, and by repeating traditional
techniques during initial construction, the involved actors have very well applied the
principles of compatibility and reversibility. They managed to respect traditional style and
architectonic details which are in good harmony with the image of the Medina. In this project,
the intervention was not minimal but remarkable. In fact, it touched most of the components
especially walls, stairs, floors, doors and ceilings that were completely reconstructed and
decorated, exactly like the old ones in order not to destroy the authenticity of the building
(Figure 10).

Figure 10: Multiples proceeded interventions in the ancient building
(Source: ASMM, 2005).
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When looking at Figure 11, we clearly see the differences between old and new states of the
building. The restoration has enhanced the Laboratory House, kept its authenticity and
ensured its integrity in the area as well as its durability over time. Consequently, the principle
of minimal intervention was not applied, but the other seven ones were very well applied.

Figure 11: (Left) restoration works (Source: ASMM, 2008)
(Right) new state of the Laboratory House (Source: Authors 2016).

The second project related to enhancing the fronts also started with the diagnosis of current
state that was described as average. Firstly, we strongly notice the use of other materials
such as plaster and cement to coat walls and cure some pathologies. Here, the principles of
durability, compatibility and reversibility were weakly applied. The intervention was not very
remarkable, but visible when old and new states are compared (Figure 12). This fact makes
the principle of minimal intervention moderately applied and the principle of visibility well
applied. The traditional specific architectural style was respected, making the fronts very well
integrated in the urban context. Authenticity was kept and thus the fronts of Slimane hamza
Street are well preserved. In this project, four principles of conservation are weakly applied,
only one is moderately applied and three ones are very well applied.
As for the restoration of the ancient church and its transformation into an auditorium and
Friendship House, this project did save the building which was neglected and in very critical
condition that requires urgent solutions (Figure 13). The proportion of the intervention was
enormous, visible and touched the main components of the building such as roofs, arches,
openings and walls. Consequently, the principle of minimal intervention is not applied at all,
whilst the principle of visibility is very well applied. Materials and techniques used during
restoration work are a mixture between the new and the original ones, which make the
principles of compatibility and reversibility moderately applied. Due to this project, the old
church now has the name of ‘Cap Africa’. It becomes a valuable heritage; its authenticity is
respected and integrity in the site is guaranteed.
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Figure 12: Comparison between old and new states showing the
remarkable intervention (Source: ASMM, 2008).

Figure 13: Ancient critical state of the church (Source: ASMM, 2008).

Figure 14 interprets and compares the three assessed projects. Mainly, there are
convergences towards maximum values for the principles valorisation, integrity, authenticity,
durability and visibility. In the three cases, the intervention was not minimal, which explains
the convergence towards minimum value for this principle. The principles of compatibility and
reversibility are sometimes weakly applied and sometimes moderately applied. During
practice, authenticity of historical building is respected and integrity is guaranteed.
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Figure 14: Interpretation of the assessment (Source: Author 2016).

Discussions:
Based on the above outcomes, the Medina of Mahdia is an urban fabric suffering from an
advanced degradation, and is a specific heritage who is starting to disappear. This comes as
a result of deep transformations of its social and urban structures, deterioration of traditional
architecture and decline of economic functions. The various actors appreciate the built
heritage, are anxious and aware of how much it is important to conserve architectural and
urban legacy. Nevertheless, their concrete actions remain limited and convicted most of the
time. Inhabitants and commercants put their functional and quotidian needs at the first place
regardless of the value that endows heritage. Professionals are reacting depending on
technical and financial means conferred by superior authorities. Thus, lack of awareness and
absence of collaboration between the involved actors represent two huge threats that
continue to worsen the situation.
In summary, few monuments are nationally classified and protected. Table 1 makes a list of
them. Despite the array of proceeded projects, many historical buildings are very well
conserved but not very valorised, making them neglected and threatened like the case of the
Laboratory House. In addition, the Medina of Mahdia becomes divided into two contrasting
parts: the first part located at the West of the peninsula is small but well-preserved and
‘heritagised’, in opposition of the second part that covers a bigger area and is wildly
marginalised. Figure 15 illustrates this contrast by showing two examples of preserved and
degraded quarters both located in the same Medina.

Figure 15: (Left) Well – preserved area (Source: Authors 2014)
(Right) Abandoned and degraded residential neighbourhoods (Source: Authors 2014).
94
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Zeineb Youssef, Fakher Kharrat

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (81-97) – Regular Section
Table1: List of the historical monuments nationally classified and protected (Source: INP, 2012).
N°

Situation

1.

Medina of Mahdia

2.
3.
4.
Governorate of
Mahdia

Medina of Mahdia
Medina of Mahdia
Medina of Mahdia

Medina of Mahdia

Name of the monument

Date

The Grand Mosque and its
minaret
Roman cisterns
The Kasbah
Entrance of the historical centre

03/03/1915
22/03/1899
13/03/1912
03/03/1915

14 historical monuments
4 historical monuments

Urgent solutions are proposed in order to ameliorate the current situation:
•
•
•
•
•

•
•
•
•

Strict and immediate application of the existing legislative dispositions;
Developing other powerful tools to preserve and restore the traditional architecture;
Implementation of a sustainable strategy combining economic, cultural and social
approaches;
Making the local population more aware of the value of the heritage which exists
around them, and especially motivate the youth to action;
Review institutional relationships to establish an effective coordination and agreement
between municipality, INP (National Institute of Heritage) and ASMM (Association of
Safeguarding the Medina);
Create different workshops to lead development and investment opportunities;
Allocate more technical and financial means for an effective management of the
problems and stopping the advanced degradation;
Promote cultural life in the Medina to reanimate the region and develop more
activities;
Labelling the Medina of Mahdia as a World Heritage site, in order to have
international higher levels of protection.

CONCLUSION
Our paper deals more closely with the operational actions related to architectural
conservation of the Medina of Mahdia. Through direct observation, questionnaires destined
to users and professionals as well as interviews, we assessed the proceeded conservation
work and then determined how much it can be described as remarkable but limited. The
Medina of Mahdia is recognised as a valuable heritage expressing identities of different
civilisations, but its current state oscillates between heritagization and marginalisation. Only
few restoration projects have succeeded in ensuring conservation of the urban and
architectural legacy, but on the other hand, there is a process of degradation affecting a big
perimeter of the peninsula that continues to worsen with time. This degradation comes as
result to the non-awareness of many citizens, failure to eliminate the threats and lack of
financial means.
The examples of the Medinas of Sousse and Tunis can be followed, two historical centres
recognised as World Heritage sites since decades that are permanently conserved and
managed to eliminate many threats. More efforts, tools, laws, experts and strategies must be
mobilised to freeze the marginalisation of the Medina of Mahdia, value the high specificities
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of built heritage and thus make the process of heritagization always dynamic. Also, we
confirm the two hypotheses announced at the beginning of the research. It is clear that the
case study is a valuable heritage that is suffering from an advanced degradation and is not
very well valorised. In addition, during conservation work, involved professionals combine
different practices and techniques without really following a clear recipe or a particular theory
during the intervention process.
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INTRODUCTION
Concomitant with the rapid increase in the number of universities in Turkey and in Istanbul in
particular, design approaches that meet user needs on university campuses are becoming
critical. Due to the limited space and high price of land in the urban centers of the city, the
trend for new universities is to establish campuses outside the city center in suburban
settings, with the intention of providing education in well-equipped and spatially adequate
areas. Since suburban campuses must meet primary user needs such as accommodation,
study, recreation and transportation, and house a relatively high population (10,000
inhabitants per mid-scale campuses), these settings need to be considered individual urban
settlements (Erkman, 1990). University campuses are not only made up of various social and
educational buildings, but they also create a unified place through their buildings, outdoor
spaces, social features and an effective spatial configuration. Hence, urban planning needs
to be applied strategically in their design to provide effective relationships between various
outdoor spaces as well as between outdoor spaces and individual buildings so that they can
function as a unified setting and maximize their ability to satisfy user needs.
Studies of university campuses mostly focus on the physical qualities (seating and shading
elements, service features) of outdoor areas and the perception of these qualities by
inhabitants (Çubukçu and Işıtan, 2011; Erçevik and Önal, 2011; Yıldız and Şener, 2010;
Hanan, 2013; Hussein and Jamaludin, 2015; DeClercq, 2016). The relevant literature argues
that campus outdoor spaces that house user-oriented features (green spaces, water
elements, sculptures, seating, meeting points, etc.) enhance life quality and mental health
(Lau and Feng Yang, 2009; Lau et al., 2014; Salama, 2009; Aydin and Ter, 2008).
The main conclusion of the relevant studies is that the physical qualities of outdoor spaces
on university campuses affect the extent to which inhabitants occupy them. These qualities
are generally identified through subjective evaluations based on users’ perceptions as
reported on questionnaires and in interviews. They fail to provide objective results regarding
the causes of specific behavioral choices and patterns of use. Some studies attempt to
assess the link between physical qualities and user behavior by objectively measuring and
mapping user behaviors (behavioral mapping, tracing, counting). However, since these
observations are cross-sectional in nature (conducted in a single season), their conclusions
are limited in scope. Another shortcoming of these studies is that they tend to study
individual spaces as isolated from the entire outdoor area. However, environmental quality is
actually related to the character of an entire area: neighborhood, campus and city. Thus, to
accurately evaluate the quality of outdoor areas on a campus, it is critical to consider them as
a whole through both subjective and objective measurements.
Space syntax, a theory and set of techniques for analyzing spatial configurations at various
scales, is a promising approach for objectively measuring the degree to which built spaces
are associated with human activity (Hillier and Hanson, 1984). Configurational analysis refers
to any kind of spatial analysis that characterizes the relation of each elementary spatial unit,
here the individual outdoor space, to all others. Space syntax analyses have demonstrated
that the spatial configuration of public outdoor areas is significantly associated with user
behavior in these areas (Karimi, 2014; Seçkin and Türkoğlu, 2010; Read, 1999). These
studies emphasize the significance of designing public open urban spaces as settings
integrated with their surrounding context and as areas with relatively higher accessibility and
visibility potentiality to enhance their spatial performance in terms of increased occupation
rates and activity types (Yaylalı-Yıldız et al., 2014; Grajewski and Psarra, 2001; Rose, 2003).
Research based on this approach has documented a significant relationship between the
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accessibility and visibility patterns offered by the spatial configuration of urban environments
and observed occupation (the locations and numbers of users) and movement patterns
(Kooshari et al., 2016; Van der Hoeven, 2014). Even though space syntax analysis has
identified the significance of spatial configuration of built environments, only a few studies
have used space syntax methodology to study university campuses (Yaylalı-Yıldız et al.,
2014; Heitor et al., 2013). Moreover, these studies either have disregarded user behavior in
outdoor spaces or have analyzed it based on a small number of observations.
This study uses the term ‘outdoor space’ to refer to the concepts of open space, the built
exterior environment and open areas. These are the spaces that lie between and are limited
by the buildings on a university campus. Many researchers have focused on the concept of
outdoor space since the 1960s. According to Payne (2009), outdoor spaces, which link the
buildings with their surrounding natural environment, both provide directional guidance by
organizing and complementing diverse areas and elements and provide a sense of
aesthetics by creating visual surprises. According to Whyte (1980), successful outdoor space
designs have the following key elements: (i) adequate seating and food, (ii) access to
sunlight, (iii) shelter from the wind and (iv) water elements and vegetation. Similarly, Mehta
(2007) argues that three aspects of open spaces—physical use, land use and social use—
are critical for achieving a quality of public space that is conducive to stationary, lingering and
social activities. Outdoor spaces play an important role in the achievement of sustainability
goals and objectives, which can be formulated as three key issues according to Al-Hagla
(2008): space management, space function and sustainable landscape. One of the most
important functions of these spaces is to foster a sense of social fabric by facilitating chance
encounters between users (Talen, 2000). The transformation of outdoor spaces into
socializing arenas through not only necessary activities, such as traveling between origins
and destinations, but also optional and social activities depend on the design of these spaces
as well as the convenience of the user-oriented features in them (Gehl, 2006).
Thus, from an urban design and planning perspective, it is crucial to create open spaces that
act as social condensers enabling the realization of such activities. The extent to which users
utilize the outdoor spaces of a campus depends not only on the physical and social features
they offer, but also on their spatial configuration because user behavior is significantly related
to configurational properties (the extent which one can see and move directly without any
visual or physical barriers) (Hillier and Hanson, 1984). The potential for unplanned
interactions (spontaneous encounters) between users offered by the configuration of spatial
layout is critical for fostering collective social structures and creating healthy and sustainable
urban environments. Investigating and evaluating user behavior in campus outdoor spaces
yields information regarding the link between their spatial configuration and user choices,
which, in turn, contributes to campus design decisions.
This study aims to determine objectively the underlying reasons of use patterns in outdoor
spaces during different seasons on a suburban university campus by integrating space
syntax methodology and behavioral mapping, supported with user surveys. By offering a
comprehensive methodological approach, it attempts to overcome the shortcomings of the
literature on suburban campus design. The primary question that this study attempts to
answer is: to what extent do outdoor spaces on a suburban campus shape individual
behaviors and choices?
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RESEARCH APPROACH
Case Study
Özyeğin University (OzU) is located within the boundaries of the city of Istanbul (Turkey)
(Figure 1). The university welcomed its first students to its downtown Altunizade Campus in
Istanbul in 2008 and then moved to the suburban Çekmeköy Campus in 2011. OzU
Çekmeköy Campus is situated on 280,000 square meters of land. The campus offers all the
amenities and facilities necessary to foster students’ academic development and exposure to
social, sports and cultural events.

Figure 1: The location of the university campus (Source: Authors).

OzU campus has identifiable physical characteristics with its modern buildings on a sloping
topography. The buildings are located on the main promenade, which starts from the drop off
point on the northern edge and reaches the main courtyard (quad) in the center of the
campus (Figure 2). The pedestrian walkways and car roads are separated from each other.
The dormitories are located at a distance from the educational areas, creating a quieter area
for housing.

Methodology
A synthesis of three types of tools is used in this study: behavioral mapping, space syntax
analysis and user surveys. Space syntax and behavioral mapping methodology can be
integrated to evaluate the relationship between the individual characteristics of spaces as
well as all the spaces that constitute the spatial organization of a building or an outdoor
space (Karimi, 2012; Read, 1999). Overlapping the results of these two methods can identify
the strengths and weaknesses of spatial designs and develop design strategies for potential
improvements. In this methodology, user surveys are also integrated in order to understand
user satisfaction, which affects occupancy patterns and frequencies as well as user
behaviors as a result of their preferences of pedestrian-oriented design elements.
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Figure 2: Land use map of OzU (Source: Authors).

Behavioral Mapping
User behavior was observed and mapped in four sub-areas in the outdoor spaces of the
campus. The sub-areas were determined based on preliminary behavioral observations
(significant points of congregation and circulation), the physical characteristics of the
pedestrian axis (where it diverts and/or meets small and large courtyards) as well as the
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areas onto which main buildings open. It was also ensured that these areas were
measurable spaces defined by buildings. One of the areas excluded from the study is the
ceremonial ground, which is only used on a few specific days (graduation ceremonies,
concerts and other activities). The outdoor spaces surrounding the dormitories were also
excluded from the analysis since the patterns of their occupation vary significantly during the
day, which prevents comparing them to the rest of the campus. Figure 3 shows the selected
four sub-areas. The first sub-area includes the pedestrian axis lying between the shuttle
drop-off area on the north edge of the campus and the School of Language building
(SCoLA). The second sub-area lies between the SCoLA and the Faculty of Business (AB2).
The third sub-area includes the large staircase connecting the SCoLA and the cafeteria in
the student center, including the space to the east side of AB2. Finally, sub-area 4 includes
the large courtyard (quad) enclosed by the student center and the Faculty of Engineering
(AB1). These areas are described in more detail in Section 3.2.

Figure 3: Sub-areas observed for behavioral mapping (Source: Authors).

User behavior in these sub-areas was measured by direct observation in 10-minute intervals
using the methodology developed by Goličnik, Marušić and Marušić (2012). Spatial behavior
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mapping was conducted for both passive (sitting, standing, lying down) and active (walking,
running) occupancy on campus during a typical weekday, repeated over five time intervals
(8:00-10:00, 10:00-12:00, 12:00-14:00, 14:00-16:00, 16:00-18:00). Since outdoor space use
is affected by seasonal changes and time of day, behavioral mapping was repeated in four
seasons to identify how the campus was occupied during an entire year. The duration and
location of observed activities were also noted. Passive activities that lasted under a minute
and were performed in circulation spaces and building entrances were regarded as
unplanned activities (spontaneous encounters). The data, including the number of users as
well as the type, duration and location of activities, were then transformed into a geographic
information system (GIS) database.

Space Syntax Analysis
Space syntax offers a rich set of analytical measurements to evaluate the cognitive scale of
urban space. The most important is the axial map, which models urban space as a network
representation of open public spaces based on graph theory. The axial map consists of the
fewest longest straight lines (axial lines) covering all urban public spaces. Each axial line
represents a line of sight and access offered by the environment to users. Thus, the axial
map both defines the cognitive scale of the urban space and allows for the systematic
quantification of this network. Studies using axial lines have found spatial integration to be
the most significant predictor of potential use of space in built environments. Integration
calculates the distance of any axial line from all the others in the system, measured in steps.
Integration measures how accessible each space is from all the others using the least
number of steps. The most integrated spaces–requiring least number of steps to access all
other spaces–and the most segregated spaces–requiring highest number of steps to access
all others–are encoded from red to dark blue, respectively, on a spatial integration map. This
graphical representation enables researchers to visualize the usage potential of an urban
space. Connectivity is another measure used in space syntax analysis to measure the
accessibility of spaces (axial lines). It calculates the number of lines intersected by individual
axial lines. Two types of analysis are conducted in axial lines analysis. Global level analysis
(r: n) calculates integration and connectivity starting from each individual axial line to all the
others for all axial lines in the system, while local analysis (r: 3) calculates these
measurements for only three steps away from each axial line. The former identifies spaces
where all users may encounter each other, and the latter describes local spaces where only
those inhabiting these spaces interact.
To conceive an urban environment, the pedestrian needs to consolidate the sequences of
views created during one’s movement. Hence, researchers have developed various
measurements to objectify the visual properties of the urban environment. In space syntax
analysis, the concept of an isovist, first identified by Benedickt (1979), was developed based
on the idea of viewsheds as used in the fields of geography and landscape design. Isovists
are the largest visibility polygons that can be drawn from an individual point in an
environment. However, an urban fabric cannot be viewed and experienced entirely from a
single point. Thus, Turner et al. (2001) developed visibility graph analysis to consider multiple
points in a system. This analysis measures the visibility relations and polygon areas of
various points distributed evenly in the environment. Studies using visibility graph analysis
have shown that various attributes of isovists are associated with patterns of movement and
spatial cognition of users in a system (Hölcher et al., 2012; Conroy-Dalton, 2003; Arruda
Campos, 1997). Visual integration defines the potential for a space to be seen from any
place in the system, that is, how central it is in the entire system (Kürkçüoğlu and Ocakçı,
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2015). Visual connectivity is a measure of the number of places that can be seen directly
from each location (Seçkin and Türkoğlu, 2010). In short, these criteria can be regarded as
the spatial indicators of the possibilities of visitors to be in same place at the same time (Lau
et al., 2014).
The entire OzU campus was analyzed using axial lines and visibility graph analysis. Both
global and local measurements were used to describe the potentials of encounter and
occupation offered by the spatial configuration of the campus layout. In this study, all the
space syntax analyses were conducted using Depthmap software (Turner and Friedrich,
2011).

User Surveys
In order to understand the extent to which users are satisfied with the functionality and
capacity of outdoor areas on campus, a user survey was administered to the students and
staff during the 2015-2016 academic year. The survey asked about the spatial choices and
preferences of users using 5-point Likert-type questions and their socio-demographic
characteristics using 16 open-ended questions. The survey enabled us to interpret the
patterns of behavioral mapping not only in relation to spatial configuration of the campus, but
also as shaped by the existing amenities for pedestrians such as the availability of seating,
and quality and quantity of shade. A total of 1,041 students participated in the survey. When
the total number of students is considered, the number of surveys is statistically acceptable
to the error of 0.03 samples (19.6%). Table 1 shows the distribution of the students surveyed
by faculty. Of the participants, 48.8% were female, and 47 respondents did not fully complete
the survey.
Table 1: A comparison of the 2015-2016 student population and the number of students surveyed by
faculty (Source: Authors).
The number of students in
under- graduate programs

The number of surveyed
Students

Per cent

Faculty of Architecture and Design

522

198

37.9

FAS-Faculty of Social Science

324

127

39.2

FACULTIES

FEAS-Faculty of Business

868

58

6.7

FE-Faculty of Engineering

1255

137

10.9

FLAW-Faculty of Law

847

124

14.6

SAS-School of Applied Science
School of Aviation and Aeronautical
Science
School of Language (SCOLA)

311

49

15.8

258

91

35.3

930

251

27.0

Total

5315

1041 (1035+6*)

19.6

*Six students did not specify their department

A total of 304 employees participated in the staff survey. When the total number of
employees is taken into account, the number of surveys conducted is statistically acceptable
to the error of 0.05 sample errors (43.6%). The distribution of employees surveyed by work
status is shown in Table 2. Instructors working for hourly wages and the employees of
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subcontracting firms were not included. Of the participants, 58.0% were academic staff,
68.4% were female, and 11 did not specify their status.
Table 2: A comparison of the 2015-2016 staff population and the number of staff
surveyed (Source: Authors).
The number of
staff
345

The number of
surveyed staff
170

Per cent

Administrative staff

353

123

3.5

Total

698

304 (293+11*)

43.6

Academic staff

49.3

*11 participants did not specify their employment status.

FINDINGS
The results of the analysis for the entire campus
Syntactic Analysis
Figure 4 shows the axial lines and visibility graph analysis of the campus. The average global
(r: n) integration of the entire campus is 0.71, and the average local (r: 3) integration is 2.61.
Global integration analysis (Figure 4a) found that the spaces with the most integrated axial
lines lie in sub-areas 2 and 3. The most integrated (0.98) axial line connects the entrance of
the sports center and the rear entrance of the student center (sub-area 3). The second most
integrated space (0.97), which is connected to the most integrated axial line, contains the
stairs leading from SCoLA towards the dormitories (sub-area 3). On this axial line are the
side entrances of the cafeteria and SCoLA. The third (0.93) most integrated axial line covers
the area between SCoLA and AB2. This outdoor area, which lies between sub-areas 2 and
3, can be seen as a node. From this area, both the small square in front of SCoLA as well as
the stairway leading to the dormitories are visually accessible, while the student center is
partially visible. The areas with the most isolated axial lines are the mini-quads located on
the main access route between the shuttle area and SCoLA on the western edge of AB3,
segregated from the main courtyard (quad) and public areas. Except for AB3 and AB1, the
main entrances of most buildings are not located on the most integrated axial lines. The main
entrances of these two buildings open onto spaces with average integration values.
However, when connectivity values are considered, the main access route connecting subareas 1 and 2 appears as the most integrated axial line (Figure 4b). This shows that the
entrances of AB3 open onto a locally more connected, but globally less integrated axial line.
The most isolated areas are the pedestrian paths surrounding the campus. This is to be
expected for a suburban campus isolated from the urban fabric.
Figure 4c shows the visibility model of the campus using the measure of global integration.
As in the axial analysis, the most visually integrated space is the nodal space in sub-areas 2
and 3. This area offers the opportunity to see both the small square in front of SCoLA and
the main pathway connecting the faculties with dormitories as well as providing visual access
to the student center and AB1. The main quad in front of the student center in sub-area 4
also has relatively high visual integration values since it lies in the intersection of multiple
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isovists offered by buildings. The most segregated places are the mini-quads, which are
visually secluded from the entire campus.

Figure 4: The entire campus: (a) global Integration, (b) connectivity, and (c) visual
integration (Source: Authors).

Behavioral Analysis
Figure 5 shows the behavioral mapping results of sub-areas 1-4 at different time intervals
during a typical weekday in four seasons. These analyses show that the main quad (subarea 4) and the nodal square (sub-area 2) as well as the terraces in front of SCoLA (subarea 3) are the most intensely occupied outdoor spaces on campus in all seasons. While the
main quad is preferred during autumn and spring, the courtyard is under-utilized during the
cold and windy days of winter and the hot and humid days of summer. During those days,
the immediate surroundings of buildings, which provide increased thermal comfort with their
canopies, are preferred by users. Since educational activities are carried out in three
semesters (fall, spring and summer), and extra-curricular activities, such as internships,
seminars and workshops, are also conducted during the summer, the campus is occupied
intensely during the summer season as well. When the intensity of occupancy is compared
quantitatively across seasons (Table 3), it is found that outdoor spaces are preferred mostly
in the fall. The occupancy rates decline significantly in spring and winter due to rain and cold.
The number of active users is highest in fall and summer.
In general, the observed intensity of outdoor space use was relatively low when compared to
user numbers in common interior spaces (cafeteria, cafes and restaurants). The insufficiency
of shading and seating elements, and catering services in outdoor spaces results in their
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under-utilization. For example, there are 114 individual (0.6 m) and 24 group (1.5 m) seating
elements (total 104.4 m) in the most heavily occupied main quad (sub-area 4).

Figure 5: User occupancy at different time intervals during a typical weekday in
four seasons (Source: Authors).
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Even though there is not a defined standard in the urban design literature, Yücel (2006)
argues that the minimum usable width of seating elements in public open spaces needs to be
60cm per person. Considering the fact that OzU campus accommodates 7,000 users, it is
clear that the main recreational space of the campus lacks seating capacity. The lack of
amenities for pedestrians in certain outdoor spaces causes a significant decline in user
activities, particularly in hot weather, and a major increase in use intensity in shaded service
facilities (café fronts), which have a limited usage capacity. The daily occupancy of the
campus rises sharply after the start of classes at 9:00, and a sharp decline is observed after
work hours are over and shuttles depart at 17:00.
Table 3: The number of users in outdoor spaces in four seasons (Source: Authors).
avg.
number of
users

avg.
avg. number
number of
of passive
active users users

avg. number
of standing
users

avg. number
of sitting
users

avg. number
of walking
users

Fall

438.4

252.8

181.6

71.4

114.2

252.8

Winter

267.2

171,4

95.8

43.6

52.2

171.4

Spring

201.6

121.8

79.8

21

57.8

120.8

Summer

321.2

235.4

85.8

27.4

56.8

235.4

Survey Results
Figure 6 shows the mean values of the responses by staff and students to the 5-point Likerttype items on the survey. The users evaluated all the items moderately positively (every item
has a mean value above 3.0), but the staff was less satisfied than the students with the
extent to which the campus is well organized. The campus design includes a mixed-use
layout. Spaces such as the library, the dining hall and the student center are designed to be
close to each other, but the academic offices are far from these spaces. This may be why the
staff feel less satisfied with the organization of the campus. The highest mean value belongs
to the item regarding security (both in daytime and at night). While the staff feels safer during
daytime than the students, it is the opposite for nights. There is a statistically significant
difference between user profiles regarding the item of safety in daytime (p<.00; 99% CI). This
may be because academics choose to work late hours. The female users feel more unsafe
than the male users (p<.05; 95% CI). The lowest score on both the staff and student surveys
was recorded for the item regarding the availability of shady places. The students are more
adversely affected by the lack of shady places than the staff (Figure 6). The female users
feel more unsatisfied than the male users in finding opportunities to make friends (p<.05;
95% CI) (Table 4). With regard to privacy, the staff is more satisfied than the students with
being able to find places to be alone when needed (p<.00; 99% CI). This is because they
have private offices.
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Figure 6: Results of the student and staff surveys -- plotted points denote mean
values – (Source: Authors).

Table 4: T-test results for the questionnaire items by user profile and gender (Source: Authors).

staff

N
321

Mean
3.08

Std.
Deviation
1.034

Std. Error
Mean
.058

Sig. (2tailed) /(p)
.000

student

1024

3.48

.939

.029

.000

staff

321

4.17

.822

.046

.000

student

1020

3.95

.980

.031

.000

staff

306

3.41

1.008

.058

.006

student

1019

3.61

1.166

.037

.003

female

705

3.49

1.128

.042

.006

male

570

3.66

1.133

.047

.006

makes it easy to make
friends

female

712

2.98

1.036

.039

.037

male

578

3.11

1.087

.045

.037

has places where I can be
alone when I want to

staff

318

3.35

1.054

.059

.000

student

1026

3.05

1.222

.038

.000

I think campus
is well-organized
is safe in the daytime
is safe at night

The users were asked to evaluate the sufficiency of the items on campus that are assumed
to affect their use of space. The mean values of the responses to the items on the survey
ranged between 2.40 and 3.70 (Figure 7). The availability of water elements, such as
fountains and pools, was considered the most insufficient (2.40) item by both the staff and
students. While both staff and students are quite satisfied with the sufficiency of outdoor
sports fields, the students are particularly dissatisfied with the availability of outdoor catering
services on campus since the staff generally prefers to use the school cafeteria (p<.00, 99%
CI) (Table 5).
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Figure 7. Results of the student and staff surveys -- plotted points denote
mean values – (Source: Authors).

Table 5: T-test results for the survey items by user profile (Source: Authors).
Items
Hygiene & Cleaning
Information signs placement
and proficiency
Grown trees

Outdoor catering (eating/
drinking) services
Gathering areas (picnic
areas, amphitheater etc.)

User profile
staff

N
316

Mean
3.47

Std.
Std. Error
Deviation Mean
1.061
.060

Sig. (2-tailed)
/(p)
.000

student

1007

3.70

.879

.028

.001

staff

314

3.01

1.089

.061

.000

student

1010

3.42

.970

.031

.000

staff

319

2.88

1.108

.062

.000

student

1018

3.15

1.125

.035

.000

staff

318

3.20

1.025

.057

.000

student

1017

2.81

1.177

.037

.000

staff

315

3.35

.916

.052

.000

student

1007

3.07

1.069

.034

.000
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Gathering spaces, such as picnic areas, amphitheaters and forums, play an essential role in
congregating users, which in turn, enables them to make new friends and socialize. Since
these spaces are more important for students, their results were significantly lower than
those of the staff (p<.05; 95% CI). Although the students were more dissatisfied with the
availability of shady areas than the staff (Figure 6), they consider the mature trees on
campus to be more sufficient. This may be because students consider shady semi-open built
areas with eating and drinking facilities more important than mature trees. There were no
statistically significant differences between the male and female users.

The results of the analysis for each sub-area
Descriptive Evaluation of sub-areas
Figures 8-13 show the sub-areas` physical, syntactic and behavioral characteristics.

Figure 8: Guide to sub-area 1 (Source: Authors).
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Comments on sub-area 1 (Figure 8):
•
•
•
•

•
•
•

This pedestrian axis, which includes two mini-quads (courtyards), is supported by a café
that provides users a catering facility and limited seating.
Although this sub-area is designed as mainly a walkway, users often choose to walk or sit
under the arcade because it provides shade.
This sub-area has low visual integration (5.803) due to its isolated location on campus.
The activities observed were mostly walking during shuttle hours with limited standing
and sitting for short durations. Passive activity intensity is quite low in the mini-quads,
which lack seating and shading elements (Figure 9).
Although this sub-area is rich in terms of vegetation, such as shrubs and perennials, it
lacks trees and large plants.
There are 171 (per 0.6 m) concrete benches along the walkway and around the miniquads as well as four wooden benches (1.65 m) and six iron benches (1.40 m) benches.
This sub-area, which is mostly used as a circulation space, has the highest intensity of
use in spring (Figure 5). Walking and other activities appear to occur inside the buildings
in autumn and winter (AB3).

Figure 9: Seasonal behavioural mapping in sub-area 1 (Source: Authors).
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Figure 9: contd. Seasonal behavioural mapping in sub-area 1 (Source: Authors).

Comments on sub-area 2 (Figure 10):
•
•

•
•
•
•

This area is enclosed by buildings and catering amenities (a café and a restaurant),
which provide opportunities to spend time.
Although the intensity of passive activity is quite high, users mostly occupy the corners
of the buildings and the arcades, while the few benches in the central part are less used
(Figure 12). This may be related to the lack of shading elements since the existing trees
do not provide any shade. In addition, the catering facilities, which attract long-term
passive activity, are located on the ground floors of buildings. Walking occurs mostly in
the central parts of this area.
In terms of spatial configuration, this area has moderate visual and axial integration
values (8.981 and 0.684, respectively).
Although there is no green space, this area has a limited number of trees (6) planted in
concrete pots.
Its seating elements are concrete and metal backless benches (35.4m). Lighting is also
provided throughout the area.
In the morning hours, pedestrians crossing the area were observed most, while passive
group activities occur later in the day. User numbers increase towards the end of work
hours since this area is used as a circulation space to access the shuttle point.

Comments on sub-area 3 (Figure 11):
•

•

This area includes the landscaped terraces of the student center and the stairs that
connect the educational section of the campus and the dormitories. It also includes the
main walkway that connects the main quad with rest of the campus (Figure 3).
The main walkway is used mostly for walking, while the stairs are used mostly for a
limited number of passive activities of shorter duration, such as standing and sitting on
terraces with views of the surrounding landscape (Figure 12).
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•

•
•
•
•
•

The lack of catering facilities and other amenities for pedestrians (seating and shading
elements, and recreational facilities) is a major reason why this area fails to attract longterm passive activities.
During summer, the users mostly prefer to smoke and chat standing in the shaded areas
provided by the eaves of the buildings (Figure 12).
During the day, the intensity of use (mostly walking) is highest at lunchtime (12:0014:00) since this area connects the buildings with the cafeteria.
This area is the most visually integrated area on campus (9.841) and acts as a node on
the intersection of three routes, joining AB3, the main quad and the dormitories.
This area is rich in vegetation with various types of trees and shrubs providing good
aesthetics, but limited shading.
This area has concrete benches with wooden decking on both sides of the walkway
(87.4 m) and square concrete benches with wooden decking (14.4 m) on the terraces.

Figure 10: Guide to sub-area 2 (Source: Authors).
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Figure 11: Guide to sub-area 3 (Source: Authors).
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Figure 12: Seasonal behavioral mapping in sub-areas 2 and 3 (Source: Authors).
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Figure 13: Guide to sub-area 4 (Source: Authors).

Comment on sub-area 4 (Figure 13):
•

This is the largest outdoor area on the campus. It is located in front of the student center,
AB1 and AB2. Due to the relatively higher number of amenities for pedestrians and
services provided, it is the most intensely used outdoor space. This area is designed to
accommodate a variety of types of activities, from academic to recreational.
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Figure 14: Seasonal behavioural mapping in sub-area 4 (Source: Authors).
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•

•

•

•
•
•

•

Passive activities mainly occur beside the student center, which houses a café on the
main ground opening onto the outdoor space and the main courtyard. This space has a
few benches (81.2 m) and 10 shading elements. Thus, users generally do not prefer the
courtyard for long-term passive activities. Unlike the rest of the outdoor spaces, lying
down and running occur in the courtyard since it has ample grass. On the other hand,
active users were observed along the pathways in the courtyard as well as on the
paved walkway connecting AB1 with other areas on campus.
During autumn and winter, high user numbers were observed in the sheltered areas
under canopies and umbrellas around the café, whereas during summer and spring the
number of users increases in the main courtyard (Figure 14). However, since the
benches in the courtyard are fixed in place, the shading elements fail to provide them
with appropriate shading throughout the day.
This main recreational outdoor space is under-used in the early morning while both
active and passive activity rates increase during lunchtime. In the afternoon, while fewer
standing and sitting activities occur in the courtyard, more walking occurs on the
walkway.
Although this sub-area has the highest occupancy rate, its average visual integration
value (8.951) is less than that of sub-areas 2 and 3.
Despite the fact that trees and shrubs make it a pleasant environment, the plants fail to
provide shade due their sizes and types.
There are 53 benches (81.2 m) on the main courtyard as well as 114 metal chairs
(61.92 m) in the café front by the student center, all of which are covered with
umbrellas.
In the evening, the area is well-lit.

Quantitative evaluation of the sub-areas
The results of behavioral mapping and syntactic analysis of sub-areas indicate that the users
of the OzU campus fail to capitalize on the potential offered by the spatial configuration of
outdoor spaces. The main reasons are that these areas were not strategically designed as
public spaces and that they are not supported by appropriate pedestrian amenities, such as
seating and shading elements, and catering facilities. For example, sub-area 3, which is the
most integrated space on campus, is mainly used as a circulation space and accommodates
the lowest rates of long-term passive activities (Table 10).
Table 6: A comparison of the sub-areas in terms of average syntactic and behavioral
values (Source: Authors).
Average Syntactic Values

CAMPUS
Sub-area 1
Sub-area 2
Sub-area 3
Sub-area 4

Average Seasonal Values

avg. Visual
Integration
7.962

avg. Axial
Integration
0.731

avg. Active
users
193.35

avg. Passive
users
110.75

5.803

0.684

16.1

7.8

8.981

0.839

21.75

19.35

9.841

0.916

47.35

7

8.951

0.731

67.8

48.35

The insufficient number of seating and shading elements coupled with the lack of service
amenities (café booths, services for social activities) fail to encourage users to spend time in
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this area. On the other hand, the highest rates of passive activities were observed in subarea 4, which has medium values of visual and axial integration. The existence of relatively
higher number of amenities for pedestrians in this area, such as shaded seating elements
and the main café, makes this space preferable for long-term passive activity. This finding
conforms with the results of an earlier study on campus design in Jordan, which concluded
that users chose to occupy outdoor areas furnished with benches and shading elements
(Abu-Ghazzeh, 1999). Thus, it can be argued that the effects of spatial organization on user
behavior cannot be considered independently from the amenities for pedestrians that support
occupancy. Both spatial configuration and user-oriented amenities work mutually to
encourage or discourage occupancy of outdoor spaces on a suburban campus. It can be
concluded that there exists a lack of synergy between the patterns of occupancy and
patterns of spatial configuration of outdoor spaces on the OzU campus. This finding is
congruent with the results of another study of a suburban campus in Turkey (Yaylalı-Yıldız et
al., 2014).
Another significant finding is the shortcoming of the design of campus in terms of the
relationship between the buildings and outdoor spaces. Most of the building entrances are
designed to open onto spaces with low and medium integration values rather than onto
integrated areas. Similarly, instead of opening onto the main square with a high visibility
level, the main entrance of SCoLA is attached to a secondary space with relatively lower
visibility. The spaces adjacent to these entrances are preferred for short-term stationary
conversations and gatherings, implying that users prefer outdoor spaces with relatively lower
visibility and accessibility for unplanned activities. This supports the findings indicating that
users avoid relatively open areas and opt for relatively private spaces for spontaneous
passive activities (Campos, 1999; Campos and Golka, 2005).
Although the student and staff surveys indicate that users have moderately positive feelings
about the campus outdoor spaces, there are some statistically significant differences when
the users are categorized by profile (staff or student) and gender. User profile is a significant
factor that determines the use of spaces and their requirements. The statistically significant
differences shown in Tables 4 and 5 support this claim and indicate the reliability of the
study. The deficiency of shady areas is indicated both by the surveys and by behavioral
mapping. The requirement of new gathering areas and catering services linked with these
areas, which enable socialization, is a clear result of some over-crowded areas in the
campus. These findings conform with the results of an earlier study on the occupancy of an
outdoor space on a university campus in Turkey, which suggests that areas offering a variety
of activities are associated with higher user satisfaction and user preference (Ozkan et al.,
2017).

CONCLUSION
Suburban university campuses, which accommodate spaces for education (classrooms,
studios, offices, laboratories and libraries) and for transportation, housing, recreation and
catering, are planned as self-sufficient urban settings. Thus, it is of the utmost importance
that they be designed strategically to enable outdoor spaces to perform efficiently. As Zengel
and Kaya (2011) indicated, the quality of education and students’ occupancy are directly
related to satisfaction with spatial design.
This study intended to identify the patterns of occupancy of outdoor spaces on a suburban
university campus and their causes through the systematic use of two quantitative tools,
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behavioral mapping and space syntax analysis, with the support of user surveys. This
comprehensive methodology attempted to overcome some of the shortcomings of the
relevant studies by conducting a longitudinal study (behavioral mapping during a year, as
opposed to a few days) and by objectively analyzing the associations of user behavior with
the physical attributes and configurational properties of the campus layout. The findings
show that the effects of spatial organization on user behavior cannot be considered
independently from the amenities for pedestrians that support occupancy, particularly longterm passive activities, since configurational and physical qualities have interrelated
influences on user choices.
The findings of this study are not just theoretical. They also have practical implications. They
demonstrate the significance of designing the outdoor spaces of suburban university
campuses, which serve as the main social and cultural arenas for their users, in a way that
satisfies user needs. The analyses of OzU campus indicate that the architects’ consideration
of the main courtyard in front of the student center as the only public open area for long-term
passive activities is a weakness of the design because this area will fail to satisfy the needs
of users in the future, when the university’s population is bound to grow considerably. The
results outlined here can guide both architects and landscape planners in the design of
prospective suburban university campuses. For example, locating the service facilities, which
are related with the outdoor spaces, in areas with higher configurational potential of bringing
students, academics and administrative staff together will support the creation of a lively
campus by shaping user behavior. Moreover, designing sufficient number of amenities for
pedestrians (seating and shading elements, and recreational facilities) in outdoor spaces with
high visibility and accessibility levels will encourage increased rates and types of activities.
This, in turn, will create a sustainable and healthy environment by supporting both unplanned
and planned activities. It is essential to provide a collective life in the outdoor spaces of a
suburban campus since it is already disconnected from the city’s urban areas and social
features. From a design point of view, it is critical to plan integrated outdoor spaces together
with the buildings on the entire campus and support these areas with user-oriented features
that encourage long-term occupancy.

RECOMMENDATIONS, LIMITATIONS, FUTURE WORK
In the design and planning of university campuses, it is essential that outdoor spaces should
not be treated as leftover areas. Careful consideration needs to be given to the overall spatial
configuration of the buildings and the outdoor spaces they define, the location of building
entrances and the details of outdoor spaces. During campus planning, as in any other site
planning, it is critical to conduct a participatory process by including prospective users in the
decision-making process from the start. Similarly, it is important to do some sort of
evaluation–evaluating occupancy patterns and investigating their causes–once the design is
implemented so that changes or additions to an existing campus can be planned
strategically. A recent study has documented the significance of both aspects (participatory
design and occupancy evaluation) in the design of an outdoor space on a university campus
(Ozkan et al., 2017).
This study’s scope is limited because it was conducted on a suburban university campus,
which is isolated from its surroundings, and the integration levels of outdoor spaces in the
overall urban fabric was not measured. In addition, behavioral mapping was conducted only
for one day during each season. Future studies can conduct observations on a higher
number of days to strengthen the reliability of their data. The user surveys could also be
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expanded to include questions about users’ specific reasons for preferring certain outdoor
spaces. More research concerning the factors that affect the patterns of use of outdoor
spaces in a variety of campus designs (both urban and suburban) with a larger number of
participants is needed before definitive design and planning guidelines for the development
of university campuses can be offered to urban designers, landscape designers and
planners.
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INTRODUCTION
In the context of globalization, which attempts to define the rapid process of international
integration in the various scales, the evolution of the city and regional planning is becoming a
major contemporary challenge. The theory of “global city” establishes the basis for recent
trends of urbanization and a justification for the rapid city planning process focusing on
connectivity and attracting global flows (Lim, 2005). However, the historical genesis of
planning, which is highly associated with socio-cultural traits of a definite society and the
geographical context of the region, resists the recent global trends and provides a counter
process of urban development that is more local-oriented, inward and responsive to the
indigenous formation of cities (Furlan, Eissa, Awwad, & Awwaad, 2015; Furlan & Faggion,
2017; Furlan, N.Eiraibe, & AL-Malki, 2015; Furlan & Sipe, 2017).
This research study focuses on the evolving realities of urbanism and its practices in
response to the active forces of globalization covering the context of the Arabian Gulf region.
The focused scope of analysis is justified by the commonalities that unite the Arabian Gulf
region; among them is the active response to globalization and the rapid urbanization
process (Furlan, 2015; Furlan & Alattar, 2017b; Furlan & Faggion, 2015a). Following the
coverage of the regional context, a thorough investigation of city planning is presented in the
research study as a case study approach. Three coastal Arabian Gulf capitals are selected
as primary units of analysis, focusing on their urban evolution and examining their recent
urban development practices.
The aim of this research study is to establish a theoretical connection between Gulf cities
relying on their commonalities with a hypothesis that assumes globalization to create a
common urban planning practice (Furlan, 2016; Furlan & Alattar, 2017a; Furlan & Wadi,
2017). The hypothesis is justified by the coastal locations of the selected cities, historical
evolution of urbanism, and the recent urban development visions that shape the Gulf city.
The main questions of the research study are the following: how has globalization as a
comprehensive process altered and changed the urban planning and design practices of the
Gulf region with reference to its historical evolution? What are the recent global trends of
urban planning practiced by the Gulf cities? In addition, is there a way to perceive the Gulf
region as a unit in terms of urbanism and planning practice?
Establishing a common ground of urbanism and city design would support the unitary
approach of the Gulf region to facilitate their collaboration and to further utilize the powers
imbedded within their intergovernmental political union, the Gulf Cooperation Council (GCC).
Thus, the practices of urban planning and design should be challenged by a long-term
system that ensures regional collaboration, public participation and the effective integration
of the private sector as most of the recent planning practices in the Gulf region are on the
hands of the government.

LITERATURE REVIEW
The concept of globalization, which is commonly comprehended as an economic process of
market liberalization, has various and multi-faceted definitions based on the specific
approach that fits the targeted topic of research. Hence, globalization could be redefined
under any theory, based on the scope the researcher aims to justify, while maintaining the
essence of the definition as a trend of openness, flows and global connections. A definition of
globalization that would be appropriate in the context of urban planning is explained by Grill127
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Chin Lim as “an integration of the world economy, removing trade barriers and allowing
freedom of interaction” (Lim, 2005). The author further examines the relationship between
globalization and urban spatial development based on arguments for and against
globalization, global problems and trends, as well as historical observation on urban
development. Lim’s major argument is that “globalization trends lead to resource allocation
consequences and that these in turn result in urban impacts” (Richardson & Bae, 2005).
Considering the selected case study of the Arabian Gulf region and its coastal cities, a
review of the literature on this specific regional context highlights the scarcity of references
due to the short timeline of historical evolution in the Gulf region compared to the other
worldwide regional contexts (Furlan & Almohannadi, 2016; Furlan & Faggion, 2017; Furlan &
Petruccioli, 2016; Furlan & Sipe, 2017; Furlan, Zaina, & Zaina, 2016). One of the most
remarkable references is an interpretative-historical book titled “Seafaring in the Arabian Gulf
and Oman: People of the Dhow,” (Agius, 2005), which presents a sequential historical
evolution of Gulf cities. Agius highly depends on primary sources such as archival materials,
interviews with local personalities who lived in coastal Gulf cities, in addition to his site-visits
to the coastal Gulf capitals at different time intervals since the 1990’s.
Referring to the theoretical framework of this research study, “Readings in Planning Theory”
(Campbell & Fainstein, 2012) also provides an applicable basis with reference to planning in
a globalized world. In the article “Re-Examining the International Diffusion of Planning,” the
question explores how planning ideas adapt as they move across borders, attempting to
examine the effect of globalization and global flows on the practice of urban planning (Ward,
2012). Ward develops a useful typology of six variants defining the models of planning
diffusion with a distinctive description of each model. The typology is developed as a general
framework to examine any region in the world with reference to its planning diffusional type,
analysing the indigenous role, external role, level of diffusion and the key actors in the
planning practice.
However, a recent study on planning for urban megaprojects in the Gulf suggests that
instead of diffusion being the determinant of the planning practice, it is the “knowledge
transfer process” adopted by international consultancy firms that becomes the recent trend of
planning in the era of globalization (Aoun & Teller, 2016). The study also contributes to the
analysis of the current evolution of urban planning practices in the Gulf region, which is
assumingly characterized by the emergence of megaprojects and international consultancy
firms (Furlan & El-Ekhteyar, 2016; Furlan & Saeed, 2017; Remali, Salama, Wiedmann, &
Ibrahim, 2016; Salama & Wiedman, 2013 a and b; Wiedmann, Salama, & Mirincheva, 2014).
The case studies of coastal Gulf capitals are analyzed individually with a common framework
of analysis targeting each cities’ historical urban evolution, phased progress before and after
the wealth of oil and the trends of planning practice during the current globalization era. The
book titled “The Evolving Arab City” establishes a unifying category assuming the selected
coastal Gulf capitals as emerging cities compared to the other struggling Arab cities
(Elsheshtawy, 2008).
The urban evolution of Abu Dhabi in the United Arab Emirates is the most cited case with
primary sources of films, records, and archival materials. An archival film titled “Farewell
Arabia” (Farewell Arabia, 1968) presents intensively the political and socio-cultural
circumstances that shape Abu Dhabi’s urban evolution during its pre-oil phase. Other
secondary references include journal papers and books that evaluate the recent planning
128
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Asmaa Saleh AL-Mohannadi, Raffaello Furlan

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (126-145) – Regular Section

practice in the Gulf cities with a great emphasis given to the planning governance as the gear
for urban growth.
The literature review indicates that coastal Gulf cities are unified in many prospects including
their recent urban planning practices and development visions. Sustainability and sustainable
urbanism are becoming the counter trends facing the negative effects of globalization in the
planning arena including the overdependence on international planning contracts,
megaprojects, star-architecture and rapid scale development (Furlan, Almohannadi, Zaina, &
Zaina, 2015; Furlan & Mogra, 2017; Furlan & Shurbaji, 2017). Each of the three Gulf capitals
are pursuing distinction, yet visions of development are common and require a further
collaborative framework utilizing the resources available to the GCC.
Another important remark is the actual utilization of the term “urban planning”, which has
theoretical limitations when analysing the regional context of the GCC. Instead, most of the
studies concerned with the GCC are focusing on the vision of cities; their tendency to grow
as global hubs under a continuous pressure to offer economic growth beyond the physical
and functional practices of urban planning. Thus, Gulf cities are envisioned as global hubs
reshaped by mega scale projects and a rapid construction boom.
Considering the pure physical and organizational aspects of urban planning, it is still
challenging in the context of the GCC as most of the cities are still rooted in automobilebased urbanism. The car has generated problems of urban efficiency, contributing to traffic
congestion, pollution, fragmentation of urban fabric and other environmental and social
challenges. In the context of the GCC, the over-dependency on the automobile is justified by
the lack of alternative modes of transportation that could support the need to connect
fragmented urban districts and provide efficient solution to urban sprawl (Salama, 2011).
Such urban challenges are delaying the sustainable urban development of Gulf cities and are
critically considered as national priorities that require serious administrative intervention as
well as regional collaboration.
Also, it is of cardinal relevance to stress that most of the literature on the Gulf region is
concerned with historical, political or security studies aligning with the field of military or
political science, proving the priorities of research in this region are targeting national security
and political stability. However, as the higher authorities in the Gulf region are envisioning a
sustainable future by focusing on internal urban development, recent publications on urban
planning are found to be either sponsored by governments or supported by local research
institutes, such as the book titled “Al-Manakh 2: Gulf Cont’d” (Reisz & Koolhaas, 2010),
which is the work of a private international office, published under the exclusive sponsorship
of the Abu Dhabi UPC and incorporates a series of articles written by national and foreign
professionals. Another publication is “History of Land use & Development of Bahrain” (AlNabi, 2012) that is sponsored by Bahrain’s Information Affairs Authority. These publications
highlight the need to adopt an interdisciplinary approach of urban planning as a theoretically
collaborative discipline, supporting the need for further multi-disciplinary collaboration on the
practical field.

THE RESEARCH DESIGN
In the process of exploring the effects of globalization on the urban planning practices, the
variables of investigation are defined by (A) the contextual, (B) the evolutionary and (C) the
current planning variables. For the contextual variable, the study is targeting the context of
129
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Asmaa Saleh AL-Mohannadi, Raffaello Furlan

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (126-145) – Regular Section

the Arabian Gulf with the specific selection of the coastal national capital cities of Abu Dhabi,
Doha and Manama. This context has its own response to the forces of globalization as a
process primarily due to the region’s economic transformation after the discovery of oil
(Khalaf, 2006; Salama et a., 2016).

“Globalization and the Practice of Urban Planning in the Gulf
Region: The Case of Coastal Capitals”
Theoretical Framework

Globalization
International
Diffusion of Planning
Type: Undiluted
Borrowing
Doha,
Qatar

Abu
Dhabi,
UAE

Manama,
Bahrain

Coastal Arabian Gulf Capitals

Recent Urban
Planning Practices
Future of Planning in
the Gulf Region

Case Study Analysis

History of Urban
Evolution

Sustainability
and Sustainable
Urbanism

Figure 1: Methodological Framework (Source: Authors).

The evolution of urban planning in the Gulf region is a major variable of interest as it provides
a logical sequence that is framed by a progressive timeline. Major urban shifts reshape the
urban planning practice resulting from the oil wealth in various scales and different phases.
Urban planning itself was the Gulf’s first response to modernity since the foundation of
infrastructure and the creation of a modern state are highly dependent on the planning
practice (Furlan, 2015, 2016; Furlan, Almohannadi, et al., 2015; Furlan & Faggion, 2015a,
2015b; Furlan, Nafi, & Alattar, 2015; Furlan et al., 2016). It also directs attention to the
willingness of the political authorities in the Gulf’s selected cities to capitalize the sudden
wealth internally, which continues to be a major characteristic of the current planning
practice. However, the current planning practice is characterized by population growth, the
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emergence of megaprojects, as well as the dependence on international planning firms to
regulate the planning practice within the emerging Gulf cities (Aoun & Teller, 2016).
The research design is based on the case study analysis as it traces the urban evolution of
three selected cities then establishes conclusions regarding their commonalities and recent
urban planning practices (Barnes, 1959; Creswell, 1994; Denzin & Lincoln, 2005; Marshall &
Rossman, 2006; Newman, 2007; Ragin, 1994; Zeisel, 1984). The hypothesis is assuming the
cities of the Gulf to have similar trends in the planning practice especially during the era of
globalization (Figure 1).

Data Presentation and Analysis
This section discusses the general profile of the investigated region considering the attributes
of history, urbanization, climate, demography and socio-political profiles. In addition, the
typology of the planning practice in the region is identified based on the theoretical
framework of international diffusion of planning. Then, a sample of the three capital cities in
the Gulf region is selected as the unit of analysis based on coastal locations. The capital
cities of Abu Dhabi in the United Arab Emirates, Doha in the State of Qatar, and Manama in
the Kingdom of Bahrain have been selected for analysis in terms of their historical urban
evolution, recent planning practices and visionary urban response to globalization.

I-Profile of the Studied Region: The Arabian Gulf Region

Figure 2: The Arabian Gulf Region (Source: Pahl-Weber, Seelig,
Ohlenburg, & Bergmann, 2013).

The Arabian Gulf region is a vast area extending over the coastline of the Arabian Gulf sea
including the six countries of the Kingdom of Saudi Arabia, Sultanate of Oman, United Arab
Emirates, State of Qatar, Kingdom of Bahrain and State of Kuwait. These countries make up
the union of the Gulf Cooperation Council, the GCC, and are bordering the inland sea from
the southwest, while the Islamic Republic of Iran is bordering the northeast coastline. The
naming of the region itself has been a center of dispute between the Arabs and Iranians
since the 1980s, due to the region’s political instability and the series of wars such as the
Iraqi-Iranian war and the second Gulf war of Kuwait (Al Nahyan, 2000).
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Figure 3: Urbanization in the Gulf Region (Source: Pahl-Weber,
Seelig, Ohlenburg, & Bergmann, 2013).

Figure 4: Social Disparities and Differences (Source: PahlWeber, Seelig, Ohlenburg, & Bergmann, 2013).
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In 1970s, the entire population of the Arabian Gulf region was 7.8 million residents of Arab
and nomadic origins. Most of the population were active in trade and hunting, while those
who resided on the coastlines of the Gulf were engaged in sea activities such as sea-trading,
pearling and fishing (Ramadan, 2015). Today, the Arabian Gulf region is experiencing a rapid
population growth with 40 million inhabitants living in urban areas and participating effectively
in the creation of their global cities. According to the United Nations Statistics Division,
causes of rapid population growth are international immigration, migration due to national
conflicts and high human development index especially in coastal gulf countries of UAE,
Qatar and Bahrain (UN-Habitat, 2012).
Considering the wider region of Middle East and North Africa, countries within the Gulf region
are viewed as relatively small oil rich nations with high income per capita allowing for better
human conditions, less disparities and differences in the socio-economic aspects and higher
investment on citizen’s education and health care.

Figure 5: Ecological footprints of the Arabian Gulf Region
(Source: Pahl-Weber, Seelig, Ohlenburg, & Bergmann, 2013).

The Arabian Gulf region is characterized by its arid climate, desert landscape and hot
temperatures. These geographical facts remain constant over time and inspired the rural
population of the region to adopt a wide range of urban strategies to survive the harsh
climate. The sea was the source of life, income, activity and connection to the external world.
Thus, urbanism in the Gulf is initiated along the coastline and developed into the hinterlands
creating cities of an active coastal character with various activities and job opportunities for
the indigenous population (Agius, 2005).

133
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Asmaa Saleh AL-Mohannadi, Raffaello Furlan

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (126-145) – Regular Section

Figure 6: Country share of CO2 Emission in MENA (Source: PahlWeber, Seelig, Ohlenburg, & Bergmann, 2013).

Today, the Gulf region depends highly on the oil and gas industries as the modern wealth
generators that count for the transformation of the entire region into a globalized hub.
However, the negative consequences are recently appearing on surface as high energy
consumption, environmental problems and high carbon dioxide emissions (UN-Habitat,
2012). Urbanization of the Gulf region, therefore, is challenged by the negative
consequences of globalization including the challenge of urban infrastructure, housing
development, energy demand and quality, coastal degradation as well as governance
challenges. Not only the indirect effects of globalization, but also direct global crises are
upsetting the role of urban planning on sustainable growth of the Gulf cities (Reisz &
Koolhaas, 2010).

II-International Diffusion of Planning: Undiluted Borrowing
Theory of Planning is “an act of intellectual vanguard, pushing the professional field to rethink
its outdated practices and the assumptions that underlie them” (Campbell & Fainstein, 2012).
It is highly responsive to the up-to-date urban phenomena such as sprawl, globalization and
rapid urban growth. In addition, planning theory is characterized by its evolution and
adaptation to a certain context.
In the globalized world of today in which planning theory is seen as an idea that could flow
and move across societies, it is the local practice that manages the global flow of ideas
within an inclusive perspective allowing cities and regions to evolve in a balanced way.
Global theories of planning are aiding this progressive development of cities. According to
the theory of planning diffusion, “planning ideas are not always imported unadulterated: they
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are often filtered, diluted, altered, or subverted. Diffusion frequently leads to innovation in
which local ideas; institutions, and capacities are incorporated” (Campbell & Fainstein, 2012).
International diffusion of planning is classified into a set of types based on the attributes of
globalization; borrowing and imposition or import and export. Referring to Steven V. Ward,
the developer of the typology of international diffusion of planning, “the essential basis of the
typology is that of context, specifically the power relationship between the countries
originating and receiving planning models, is always of critical importance” (Ward, 2012). The
typology includes six variants categorizing the level of diffusion based on the indigenous role
in planning, external role, mechanism or practice of planning, key actors as well as the
potential of the diffusional type for distinctiveness. Table (1) below summarizes the typology
of diffusion.
Key
Actors

Potential for

Indigenous
Role

External
Role

Typical
Mechanisms

Level of
Diffusion

Synthetic
borrowing

Very high

Very low

Indigenous
planning
movements
plus wide
external
contacts

Theory
and
Practice

Indigenous

Very high

Major
countries of
Western
Europe and
USA

Selective
borrowing

High

Low

External
contact with
innovative
planning
traditions

Practice
and
some
theory

Indigenous

High

Smaller
countries of
Western
Europe

Undiluted
borrowing

Medium

Medium

Indigenous
deference to
innovative
external
planning
traditions

Practice
with little
or no
theory

External
with some
indigenous

Fairly Low

Dominions of
British Empire,
Japan, and
some
European
examples

Negotiated
imposition

Low

High

Dependence
on external
planning
tradition(s)

Practice

External
with some
indigenous

Low

Aid-dependent
countries (e.g.
Africa)

Contested
imposition

Very low

Very
high

High
dependence
on external
planning
tradition

Practice

External

Low

“Enlightened”
colonial
planning

Authoritarian
imposition

None

Total

Total
dependence
on one
external
planning
tradition

Practice

External

None

Newly
subjected
territories

Type

Distinctiveness

Characteristic
Examples

Figure 7: Steven V. Ward’s Typology of Diffusion (Source: Ward, 2012).
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With reference to the Gulf region and its political history, the region was under the British
informal domination during the 1820s until the 1970s right after the discovery of oil. In
general, the Gulf region was freed from direct forms of colonization since the interest of the
British empire in the region was purely logistic and economic interests (Onley, 2005). Fitting
this historical context, the planning theory type that would best resemble the practice in the
Gulf region is of an undiluted borrowing type. According to Ward’s explanation of the
diffusional type, “it reflects a rather underdeveloped indigenous planning movement and,
quite often, a high reliance on foreign planners to supply leadership” (Ward, 2012).
Thus, the twentieth century planning practice in the Gulf region came through the prism of
the British experience, as the region’s low-populated and poorly urbanized sheikhdoms were
self-governed and lacked professional planning resources. The British informal empire in the
Gulf, which was peaceful and collaborative rather than forced and colonial, supports the
dependence on imperial planning models and eases the process of borrowing. During the
initial phase of modernization in most of the Gulf region, beginning right after the discovery of
oil in the 1960s, British administrative planning was adopted in the capital cities of the Gulf
states (Elsheshtawy, 2008). The memory of Shaikh Zayed bin Sultan Al-Nahyan, the modern
founder of the United Arab Emirates and ruler of its capital Abu Dhabi, who was personally
involved in the initial meetings with the first British planning professionals to work in the
country, is still perceived as a remarkable scene of the urban planning history in the Gulf
(Farwell Arabia, 1968).
Later on, with the inflation of oil prices and the presence of the American powers in the area
due to the global and regional wars, American and western influences became dominant and
replaced, or in some cases coexisted with what the British planning system created on
ground.
It is true that the diffusional typology depends on a historical context, as Ward argues, but
the recent global market forces allow borrowing to be faster and comprehensive in its
approach, process and choices (Ward, 2012). A clear justification for this argument is the
high presence of international firms that are specialized in planning, consultancy and
engineering dominating the urban planning domain not only in the Gulf region, which is still
considered a developing region, but also worldwide. Such firms adopt a knowledge-transfer
process rather than the conventional diffusional theory. In addition, diffusion has limitations
as it fails to describe: “how policies or practices were altered during the adaptation process”
(Aoun & Teller, 2016).

CASE STUDY SELECTION: THE COASTAL ARABIAN GULF CAPITAL CITIES
The case study analysis is based on three major components including the general historical
evolution of the selected city cases, recent urban planning practices, and a forecast of the
future of urban planning and urbanism considering the theory of sustainability and
sustainable urbanism.
As a common approach, “development in one city affected other Gulf cities in subtle as well
as obvious ways” (Reisz & Koolhaas, 2010). Thus, the urban evolution of the Gulf city is
exponentially phased. Four predefined phases of the urban evolution are identifying the
historical urbanism of the Gulf city, excluding the phases of old civilization and pearl industry
due to the focus of the research study on modern history. The four phases are the pre-oil
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phase (1950-1960); modernization period (1960-1970); oil-price inflation phase (1970-1980);
and the Globalization era (1980-present).
During the pre-oil phase, which is characterized by the autonomous planning practice of the
indigenous population, the most important urban features of Gulf cities are their reliance on
the sea activities as the source of income and the existence of old urban cores within
coastally-oriented cities (Al Maimani et al., 2014). The main building establishments were
mere housing facilities of a courtyard typology built with simple local techniques and
materials. While the modernization period’s most urban features include the establishment of
urban cities and modern infrastructure aided by the British administration.
The oil-price inflation phase was marked by the massive urbanization in the Gulf capitals
seen as the centers of political authority where most of the state establishments such as road
networks and governmental offices were planned and built. Finally, the recent globalization
era is characterized by the comprehensiveness of the planning practice and the effective
governance of the planning process (Khalaf, 2006).
The final globalization phase could be further divided into two stages. The first is the
domination of initial free trade zones and offshore banking between the 1980s and 1990s,
while the second stage is characterized by the massive construction boom, which is marked
by the rethought development visions of the Gulf cities in an attempt to maintain growth rates
and challenge global crises as the negative consequence of the process.
Recently, the conflict that arose in the regional urban context is concerned with the ambitious
development visions of creating global hub cities against growth-dependent cities struggling
to keep a steady economic growth. Another urging conflict is the need to consider a
sustainable design practice through responsive application of urbanism to the local
requirements, as the recent construction industry is adjusting to efficient development rather
than reinventing sustainable design practices.

I-Abu Dhabi
Globalization has certainly altered and changed the planning practice of Abu Dhabi, the
capital city of the United Arab Emirates, which has a rich urban history that begins in the
1960s and grows exponentially until the recent era (Elsheshtawy, 2008).
One of the most important alterations of globalization on the planning practice of Abu Dhabi
is targeting the planning governance. The openness to the global market transforms the
planning governance in Abu Dhabi as it pushes the conservative political authorities to seek
partial liberalization. An application for this alteration on the planning practice is seen through
the implementation of the Abu Dhabi Ownership Law of 2005, which “opened the door to
greater, albeit still limited, foreign investment” (Khirfan & Jaffer, 2013). The law allows
international planning advisory and consultation to supervise most of the planning projects in
the capital city. The result of this approach creates an over-dependence on expatriate
technical expertise and low waged migrant workers (Murray, 2013). It also establishes a new
typology of projects characterized by its large-scale, global themes and westernized
marketing styles. Such trends are entirely managed by foreign developers and consultants
where the “Urban Planning Council has little or non-existing power in guiding the growth
engine” (Ponzini, 2011).
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Another important change in the urban planning practice brought by globalization is the shift
of the planning direction towards sustainability and sustainable urbanism (Khirfan & Jaffer,
2013). Abu Dhabi is facing its own urban challenges through the global channels of
knowledge-transfer supported by the active open-door policies. The city seeks an
international adaptation of a sustainable model in urbanism, which is found to be embedded
in the Canadian model of the city of Vancouver. Thus, “while Vancouver’s model has been
replicated with varying degrees of success in numerous locations, none was so intensive and
well-funded a process as is currently underway in Abu Dhabi” (Khirfan & Jaffer, 2013).
Among the factors that supported the transfer of the Vancouver model into the context of Abu
Dhabi is justified by the coastal location of the city, allowing for a better planning of open
spaces for the public with the waterfront as a strategic urban core.

Figure 8: Expansion of the Built-Up Area in Abu Dhabi 2006 – 2012
(Source: Khirfan & Jaffer, 2013).

Figure 9: Location of Key UPC Development Project Sites (Source:
Khirfan & Jaffer, 2013).
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II-Doha
The global transformation of Abu Dhabi in the United Arab Emirates has been triggering a
similar tendency for urban transformation within the regional context specifically in Doha,
Qatar. This fact proves the strong connectivity and interrelations between the Gulf cities due
to the previously explained profiles and the set of commonalities that unite the Gulf region.
A significant alternated trend of globalization on the planning practice of Doha is the trend of
mega-projects (Mirincheva, Wiedmann, & Salama, 2013; Salama et al., 2016), “which are
usually launched by newly founded holdings, whose main shareholders are usually public
institutions, because most unbuilt land is considered property of the state and thus under the
authority of the rulers” (Wiedmann, Salama, & Mirincheva, 2014). The trend of megaprojects
supports the provision of modern urban facilities and attracts global flows into Doha through
investment, transit, cultural and knowledge hubs. Examples for such megaprojects include
the ongoing Qatar FIFA World Cup projects, infrastructure developments along with public
and private real estate investments. However, the trend has created fragmentation in the
urban structure and led to many negative impacts such as traffic congestion, environmental
impacts and absence of public participation (Rizzo, 2014).
Responding to such emerging issues, a change in the urban planning practice of Doha has
been shifting toward a collective planning framework. The aim is to avoid outdated planning
practices as well as to limit the decentralization of decision-making. Recently, Doha has
implemented a strategic plan for its urban development known as Qatar National
Development Framework (QNDF), which targets the long-term management of growth,
change, land use and development in Qatar. According to the urban analysis of QNDF,
“livability, identity, and integration of existing and planned megaprojects are amongst the
main policy priorities indicated in the plan, while density, mixed-use-development and
hierarchy of centers are the main spatial concepts that should deliver the vision” (Rizzo,
2014).

Figure 10: Urban Evolution of Doha along with QNDF megaprojects (Source: Rizzo, 2014).
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III-Manama
The city of Manama owes much its historical urban evolution to its coastal location on the
northern coast of Bahrain overlooking the Gulf. It has been a strategic trade center, which
continues to shape its sustainable development during the era of globalization as the city is
intensively focusing on the sectors of tourism and finance. Considering the planning practice,
Manama adopted modern town planning principles in the late 1960s through individual
professional expertise appointed by the higher authorities of Bahrain (Al-Nabi, 2012).
Although early modern planning practice of Manama was highly considering the social
cohesion of the city and its historical value, globalization has fiercely changed the urban
morphology of Manama and distorted its historical core. Similar to Abu Dhabi and Doha, the
trend of mega-projects overlooks the globalized urban scene of Manama, resulting on a
conflicted urban fabric as “the vertical character and exhibitionist architecture contrast
sharply with the low-profile skyline and local style of the old town” (Elsheshtawy, 2008). In
order to limit the negative consequences of the global planning practice on Manama, two
practical approaches are to be implemented. The first approach is to restrain the foreign
actors to respond to local specificities such as climate, moral values and local cultures
especially considering the local references of a genuine city like Manama. The second
approach is to develop local human resources through knowledge-based networks, in order
to utilize the national wealth internally (Hamouche, 2004).

Figure 11: Bahrain (Manama) National Land Use Development Strategy 2030
(Source: MMAUP, 2016).
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Following the critical global crisis in 2008, the Kingdom of Bahrain announces its national
vision 2030 as a social strategy rather than an urban planning document facing the current
global challenges (Reisz & Koolhaas, 2010). The aim of the vision is to create economic
balance in the country by enabling the middle-class population to be effective participants in
the development process. The plan also gives urbanism the greatest share of analysis, as it
indicates possible future developments in Manama and defines its urban areas. This
comprehensiveness of the planning practice is a requirement for the post-globalization era,
creating the acquired balance between endogenous and exogenous systems (Hamouche,
2004).

DISCUSSION AND CONCLUSION
The urban planning and design practice in the Arabian Gulf region is challenged by
globalization and its transformations at different urban scales. However, such challenges are
thoughtfully recognized as national priorities in most of the Gulf countries and translated into
a series of comprehensive master plans, attempting to introduce efficient management
solutions to the infrastructure and urban development based on the pillars of sustainable
urbanism. With the assistance of international expertise and foreign investment as efficient
forms of global flows, the Arabian Gulf coastal capitals are currently providing dynamic case
studies to trace the evolution of cityscapes in the context of globalization.
The efforts towards better urban planning practices are serious, and promising development
visions are launching a collaborative framework between the spectra of stakeholders guided
by local development authorities, which are responsible for the preparation of planning
schemes and implementing grand development projects in the local and regional context.
However, the question of urban identity and the conservation of the valuable genesis of
urbanism remain unsolved as most of the recent projects in the Gulf capitals are adopting a
foreign scheme of design. In order to utilize the theoretical aspirations, careful tactics should
respond to the urban challenges in an evolving, participatory way. Ignoring the references of
the past or relying on quick, temporary planning practices similar to the trends followed by
the Gulf cities during the post-oil eras would result in a poorly managed urbanism.
Contribution to Knowledge
This research study introduced the evolving realities of urban planning and its practices with
response to the active forces of globalization covering the context of the Arabian Gulf region.
Results of the theoretical investigation indicate that the planning practice in the Gulf region
has been constantly altered and changed responding to the global challenges. New trends of
megaprojects, knowledge-transfer planning systems and international consultancy planning
are dominating the urban domain, where the knowledge and experience of international
expertise are flowing into the local planning practice rather than being diffused or forced by
external powers.
Establishing a common ground of urban planning would support the unitary approach of the
Gulf region to facilitate their collaboration and to further utilize the powers imbedded within
their intergovernmental political union, the GCC. Thus, the practice of urban planning should
be challenged by a long-term system that ensure regional collaboration, public participation
and the effective integration of the private sector as most of the recent planning practices in
the Gulf region are managed by active governance. Accordingly, the future of the urban
planning practices is expected to focus on comprehensiveness, master planning in the
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national scale as well as establishing a regional interconnection as a strategic planning vision
unifying the whole Arabian Gulf region.

Implications for Practice and Advancement of Research
The Gulf countries have been witnessing rapid urban transformation and development since
the mid-seventies, due to the increased income caused by the oil industry. Further research
studies should aim at understanding Gulf dynamics by both international and local
consultants, in order to shape adequate and efficient urban planning practices leading the
urban development of the Gulf cities. This research study compares the development visions
of three Gulf cities and their major aim to evolve as global hubs through an ignited
construction boom in the form of mega projects, which are challenged by various historical
and contextual aspects. The questions that remain open to further analysis are related to the
following concerns: Why do Gulf cities have to grow to hubs for millions? Did globalization
enforce the vision of rapid growth? Why does the design of mega projects dominating the
urban scene of Gulf cities related to predefined globalized images rather than referential local
themes? What is the future of urban planning and design in this prospect?
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INTRODUCTION
‘Imagine you are living inside a refugee unit: how would you feel?’ This was the first question
that came to my mind when I first saw a television report about refugees in the Arab world in
2014, based on the Syrian refugee crisis. The question is too difficult to be answered
hypothetically, as it is not just about ‘living in’ or ‘designing’ a unit; it is a result of cumulative
events that have led to this situation. It is much harder to move this question to a design
project in the educational field of architecture design studios. In order to do so, the
architectural students have to interact with real stakeholders, understand their needs, and
construct and feel the living space of their proposed design with an actual scale of 1:1, using
appropriate construction methods and available local materials with an appropriate low
budget.
This paper aims to examine the effectiveness of using design-build (DB) as an educational
method, since it links three main domains in the field of architectural education – research,
design, and building the designed project – all practised together at first hand by the
students. The last practice is almost completely missing from the majority of the architectural
curriculum, and it should not be mistaken for model-making courses, summer training or
internships. This process of design and construct is under full academic supervision. The
following section describes the literature review relating to the design-build method. The
main case study is one of two prototypes of refugee units constructed by the Masters of
Architecture (M.Arch) students at the Beirut Arab University (BAU) during the academic year
2015–2016. The DB method was applied to their projects, highlighting the problems of
implementation and the methods of application, and considering different aspects of spatial
configuration, culture, economics, environment and appropriate construction methods for
use.

LITERATURE REVIEW
Historically, architectural design and construction were carried out by the same person, who
was educated as the master builder and was responsible for the entire building/project, from
the sketch design and selecting appropriate construction methods and materials, to
supervising the craftsmen; an example would be the architecture of great cathedrals in
medieval times. Until recently, and due to the rapid changes in building technology, theory
(design) and practice (construction) no longer have the same weight in architectural
education, leading to an apparent gap between theory and practice (Carpenter, 2012;
Carpenter & Schlemmer, 2015).
Harriss criticises the traditional school of thought in design: ‘… the fiction-driven scenarios
tested in architecture school design studios can lack industrial worldliness and do not equip
students to situate their creative thinking within more practicable, executable contexts’
(Harriss, 2012). He also highlights the benefits of the ‘live project’ as a form of pedagogy:
‘…[this] also bridges the gap between academia and industry by blending the pursuit of
knowledge with the pursuit of real world application too’ (Harriss, 2012). The term ‘live
project’ involves a community-situated design response to real-time challenges or community
problems in the model of a DB design studio, teaching in order to gain more architectural
practice (Salama, 2015). To define design-build, as stated by Canizaro, ‘… it is a
pedagogical alternative to the theoretical, desk-based, and media-driven (drawings, models,
147
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Nabil Mohareb, Sara Maassarani

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (146-161) – Regular Section

digital models) design process commonly featured in design schools’ (Canizaro, 2012).
Therefore, the students gain experience from constructing by their hand; transferable
knowledge from their peers, since it is a teamwork project; from their instructors in a
multidisciplinary environment; from material suppliers; and from real clients.
Design-build (DB) is not a completely new method in architectural education; its roots began
back with the Bauhaus school, which was established by Walter Gropius in 1919, and the
first noted design-build studios were initiated by Charles Moore in 1922 at the University of
Oregon (Salama, 2015). However, previous individual attempts took place in the 19th century
by John Ruskin, and later by Booker T. Washington, through involving the students in real
community service projects (Canizaro, 2012). The design-build pedagogy fundamentally
alters the relationship between the four stakeholders of buildings: designers, constructors,
people who inhabit them and decision-makers. This method motivates and fosters students’
experience in education and in practice (Hinson, 2007; Salama, 2015).
Industrial design and mass production were the main pedagogical focuses that shaped
architectural education at that time (Carpenter, 2014). Within the past two decades, the focus
has shifted and DB programmes have become integrated into academic architectural
education (Rice-Woytowick, 2011). Currently, the full potential of the intensive relationship
between designing and building is fully recognised in digital fabrication and technologies that
are used excessively as the current trend in most architectural postgraduate education
programmes.
Most DB educational programmes can fit, according to William Carpenter, into two
categories: traditional full-scale models or digitally crafted segments (Carpenter, 2014). Both
of these embed ‘learning-by-doing’ techniques, since the student is facing a real challenge
and constructing a real scale model that demonstrates his/her design decision with no
misunderstanding or miscommunication between the student and their outcome product, on
the one side, or the student and evaluators, from the other side. This process enhances the
student’s capability of working as part of a collaborating team, facing design and construction
problems, managing finances and communicating with real clients (Carpenter & Schlemmer,
2015). In addition, DB should enable the students to work with other disciplines (Altomonte,
2012). This last point, the trans-disciplinary approach, has gradually come to be considered
as one of the main educational methods in architectural design studios, where multiple topics
considering sustainable and environmental awareness, social responsibility and other related
issues are increasingly becoming of significance (Nikezić & Marković, 2015).
Another classification for the DB method is by introducing four distinct approaches of DB:
experimental (testing an idea or technology); inhabitable (a piece of work for the community);
prototypical (an idea built in a laboratory situation); and, finally, generative (an experimental
project that does not necessarily signify the finality of a given project) (Christenson &
Srivastava, 2005; Voulgarelis, 2012). The previous classifications were based on either the
DB outcome product or the process of work (approach) but not the specific reasons for
architectural schools to adopt this approach. Canizaro has investigated eight different
programme intentions (Canizaro, 2012): for construction experience; as a form of community
service; as training for professional practice; as a critique of academia; to enhance
awareness of place; to enhance collaborative skills; to explore new methods of project
delivery; and to explore materials and materiality.
DB as a pedagogical method has been used in the advanced design studios at the Masters
programme at BAU-Tripoli Campus for three years (see Figure 1) and has also been tested
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in the undergraduate execution courses (see Figure 2). The school’s main intention was
focused on two points from Canizaro’s classifications: construction experience and form of
community service. The three-year cycle of using DB in M. Arch focused on the following
problems: refugee shelters (responding to the Syrian refugee crisis in Tripoli); street vendor
units (responding to the evacuation by force of the informal street vendors at Tripoli’s
waterfront); and post-occupancy audits in administrative buildings (responding to the high
levels of electrical consumption in a city that has electricity problems).
The main case study of this paper is a traditional, full-scale model, which acquires properties
from both experimental and inhabitable DB classifications. It is experimental in the sense that
the students test an improved space design for a refugee shelter unit, in addition to testing a
new construction fixation and the environmental responsiveness of the shelter unit’s skin. It
can be considered inhabitable as the entire idea has been obtained from the current
community needs in Lebanon.

Figure 1: illustrates the street venders’ units designed by the M.Arch students in the
academic year 2016- 2017 (Source: Authors).
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Figure 2: shows the outcome of the DB method in an undergraduate course: execution design (level 3)
for the academic year 2016-2017. One of the seating units uses cycling activity to generate electricity
that could charge mobile phones (lower image) (Source: Authors).

ENGAGING WITH THE COMMUNITY USING THE DB METHOD
As mentioned earlier, the idea of the course requirements emerged from two issues related
to the local community. First, the current community is facing the profound and enduring
problem of the Syrian refugee influx in Lebanon. This problem entails cumulative economic,
social and security consequences, considering that Lebanon, a country of four million people,
is receiving more than 36% of the Syrian refugees in the region – representing over one
million refugees from Syria – adding to a pre-existing Palestinian refugee population of
280,000. Refugees now make up over one fifth of the population in Lebanon (UNHCR,
2017). Second, the course aimed at getting the students to become more engaged with their
society, showing more possibilities for contributing, with a small-scale project that could be
constructed on a real scale as their own form of practice (Sokol, 2008).
There are a number of restrictions in the shelter unit design, including the form, size,
function, materials, cost and usage. The first constraint is the design regulation; due to a
political stand, there are no formal Syrian camps in Lebanon as part of the government’s
policy to prevent camps from becoming permanent settlements as the case of Palestinian
camps. Therefore, all shelter units should be constructed on site without permanent fixation,
using light materials in construction in addition to limited square metres per person. These
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limitations affect the environmental conditions inside the unit. The materials and methods of
construction constitute the second most important constraint; minimum unskilled labour
should be required in building the unit, to minimise costs and to allow the refugees to help
each other without any prior construction knowledge. In addition, the material used should be
from the local market, in order to minimise the financial costs and transportation in the
construction phase – which represents the third and most important aspect. The cost of the
unit is expensive compared to the refugees’ ability to rent or the Non-Governmental
Organisations’ (NGOs) ability to supply. From an interview with one of the families in Al
Menieh Camp (Dannieh governorate) in northern Lebanon, the cost of the current shelter unit
is 450,000 L.L, which is equivalent to $300, and the cost of renting per month is 150,000 L.L.
($100); see Figure 3, which shows the current tent units, which could not sustain an
appropriate temporary space to live in.

Figure 3: shows the main entrance of Mania camp at northern Lebanon. On the right-hand side is the
refugee tents (units) (Source: Authors).

Six M.Arch students cooperated in fulfilling this task for the advanced design studio course
using the DB method. The course duration was one academic year, distributed in two
semesters. Four other M.Arch courses were linked to the design studio in order to increase
the integration between courses and to enrich the students’ experience and concentration on
one main DB task. The first semester was spent purely investigating the design problem for
each student, and understanding the refugees’ needs by experiencing their living conditions
and discussing their necessities through a designed semi-open questionnaire, in addition to
reviewing similar case studies in developed and developing countries. This process helped in
analysing the current conditions, establishing design strategies, testing the hypothesis,
simulating the design alternatives, setting execution drawings, and cost management for the
shelter unit. The students extended their ideas to explore gathering the units as a cluster
and, if needed, how these clusters would form a refugee camp with all its necessary facilities.
The second semester was devoted to building a real scale refugee unit. The first exercise
involved combining forces to choose two effective designs from the six proposals, based on
a point selection method established from the questionnaire results and the literature review.
Moreover, this was necessary to finalise the design and construction drawings for the units.
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In this process, the students learned to work effectively in groups and to deal with other
engineering disciplines, such as civil engineering, to calculate the appropriate cross-section
of the steel frames and to select the pipe’s cross-sections. See Table 1 for the timeline of the
DB requirements flow across the two semesters.
Table 1: shows the main tasks, the methods used and the expected outcome for each task (Source:
Authors).
Type of
Task
Methods used
task
First academic semester (Fall): 15 weeks
GW
Case studies:
Relevant analysis for case studies, considering
(3)
- cases in Europe
the following points:
weeks
(developed countries) and
- spatial configuration of the layout
how they are dealing with
- social problems
it
- culture-related problems
- cases in developing
- economic-related problems
countries (not including
- environmental problems
Lebanon at this stage)
- unit design

Outcome
Methods of dealing with
refugee crises:
- selected indicators
- define the main
stakeholders

GW
(4)
weeks

Understanding the needs
of different stakeholders:
- the decision-makers
- the refugees
- inhabitants living near
the camps

- Mixture between open and closed questions;
The questionnaire was designed based on a
matrix that fulfils all the research objectives
- Field survey and observation

- The best unit size/ volume
- The needs of refugee
families inside the unit
- Environmental needs
- Structural needs
- Socio-cultural needs

IW
(8)
weeks

Initial design for the
proposed unit, considering
how it might form a cluster
of units and the group of
clusters form a
hypothetical camp

Sketching and simulation tools to simulate:
- spatial configuration (space syntax methods)
- environmental performance of the unit (thermal,
lighting, skin analysis and other related issues)
(Simulating software)
- building different physical models

- Unit design
- Bill of quantities for
construction
- Working drawings
- Written report about the
suggested design

Second academic semester (Spring): 15 weeks
GW
Select two units only as
- Point system analysis considering economic
(2)
prototypes to build in real
factors, construction methods and other related
weeks
scale 1:1
factors
- Triangulation method of analysis based on
previously collected data such as:
a. previous questionnaire (stakeholders)
b. benchmark (case studies)
c. international regulations regarding the size and
minimum human environmental requirements

Two enhanced and modified
units; see Figure 5 (A & B)

GW
(2)
weeks

Test the two prototypes

- Unit size (function and volume)
- Material & suppliers availability in Lebanon
- General construction methods, techniques and
requirements
- Check the electricity requirements
- Check the sanitation requirements
- Check the fixed inner furniture requirements

- Written report about the
performance of the designed
units
- Sketch design

GW
(1)
week

Workshop drawings

- Consulting civil engineers for the structure
system
- Project managing for the unit
- Searching for suitable construction materials
and construction methods

- Project-managing schedule
- Workshop – detailed
drawings
- Bill of quantities and
detailed price list of the
materials

GW
(9)
weeks
GW
(1)
week

Building the two
prototypes in real scale
1:1
Comparison between the
real project outcome and
the simulated/estimated
research

- Site construction inside the BAU Tripoli
Campus (duration five weeks)

Two prototypes in real scale
1:1

- As-built drawings versus the workshop
drawings
- Budget estimated versus real cost
- Environmental simulation versus real
measurements

Write final report

* GW = group work; IW = individual work

Two prototypes; see Figure
5
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The final two prototypes had different concepts and constructional ideas, which emerged
from specific interests in the refugees’ needs and the surrounding context situation. The first
case was designed to serve the minimum construction time needed for emergency situations
(see Figure 4 (A)), while the second represented a more durable prototype, which stands
longer on site for more stable situations (see Figure 4 (B)). These classifications were carried
out according to the Red Cross (IFRC, 2013). The latter prototype will be discussed further
as the main case study in this paper.

Figure 4: (A) and (B) show the first and second prototypes’ structure system and the final outcomes
(Source: Authors).

REFUGEE SHELTER PROTOTYPE AS A CASE STUDY OF DB
This prototype was designed to be a transitional shelter (based on the International Red
Cross classification for shelters). Transitional shelters take a longer time to build than
emergency shelters, have a longer life expectancy and can be adjusted to become a durable
residence.

Refugee needs from the questionnaire
In order to reach a design solution that meets the needs of refugees, the design team visited
one of the refugee camps located in north Lebanon, and, through observation and a
questionnaire, the main needs were recognised as being as follows:
•

Thermal comfort: The visited shelters have extreme temperatures in summer and
winter, which affects the quality of life of the refugees and adds strain to their
limited resources in terms of providing heating or cooling methods. This problem
is due to the type of material used in the shelters and the design of the units
themselves.
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•

Maintenance costs: The shelters need maintenance at a six-month interval and, in
most cases, the refugees are paying these costs.

•

Water penetration: In the winter season, the camps are flooded with water, and
with the shelter floors not being raised, the furniture becomes damaged, and
mould growth causes a health threat to the shelter residents.

•

Hygiene: The shelters are separated from the washing facilities (latrines and
water taps) to maintain hygiene within the camp, but using them during the night
is a problem for women and girls who are far from the shelters. In addition, the
refugees are using their shelters to shower inside with poor water drainage.

•

Space flexibility: The allocated area for each family is rather small. Large families
have to join two or more tents to accommodate their needs, and the limited space
needs to be adjusted according to the time of use.

•

Social and cultural needs: The shelters do not offer privacy to the family (thin
fabric walls), and the inside needs to be separated to allocate private spaces for
both genders. Moreover, some refugees have shown resourcefulness in using
their shelters to generate an income by starting a small business.

Key design idea
Based on the visit to the camp, the design team wanted to focus on empowering the
refugees – that is, allowing the refugees to be the main part in their aid plan. The
resourcefulness the refugees showed in solving their problems with the little they had was
the principal inspiration behind the main design idea: offering a shelter that empowers the
refugees in its construction and usage. All design decisions were carefully studied to enable
them to be constructed through non-skilled labour, with no need for technology to assemble
the shelter. Moreover, the focus of the design team was to choose locally available material
to minimise the material transportation costs. Upon studying various shelter case studies, the
design team set out a modular design and chose to use sand as a main construction
element, due to it being abundant, locally available, hygienic and having thermal insulation
properties.

Construction idea
The initial design proposal was to use scaffolding for the structure, with the proposal of a wall
construction system that involved the use of steel and wire mesh to contain the sand.
However, upon scoping the local market, the available scaffolding units were not convenient
for creating the proposed modular design that could be easily expanded. Therefore, the team
searched for an alternative solution for the main structure, where the main requirement was a
system that could be assembled with minimum tools and skills, that was available on
demand, that could be reused, and that helped in the modular design. Galvanised steel pipes
met all the design criteria, so they were chosen as the main structure for the shelter.
Moreover, the proposed wall system needed further reductions in the cost, and it required
being simplified and the wall width being minimised. Discussions among the designer and
supervisors, along with visits to the local market, helped the team to develop a wall system
that involved the use of fabric and polyvinyl chloride (PVC) pipes to contain the sand used for
insulation. The construction system for the wall was tested on small samples to ensure its
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efficiency, and changes were made accordingly to reach the best solution; see Figure 5 (A &
B).

Figure 5: demonstrates the construction phases of the refugee prototype: (A) highlights
the plan with a drawing scale 1:1 then constructing the base of the unit; (B) represents
the structure preparation using the steel pipes and their fixation to the base; (C) shows
the wall preparation and fixation to the structure; (D) illustrates the floor and ceiling
preparations; finally (E) shows the suggested interior flexible furniture (Source: Authors).
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After setting out the main design ideas and preliminary design drawings, the team tested the
suggested shelter areas by drawing a 1:1 floor plan. This exercise helped to visually assess
the efficiency of the allocated 3.5 m2 area per person. Drawing the plan on a 1:1 scale
allowed the team to move around the plan and evaluate the personal comfort in using the
space at such proportions, as well as review the location of openings and how they affect the
distribution of furniture and test the furniture proposal for optimum space efficiency. As a
result of this exercise, the team adjusted the dimensions of the unit, which were calculated
based on the dimensions of the steel pipes to be used for the structure (to minimise the
waste); see Figure 5 (A).
The previously prepared shop drawings were finalised according to the area and sample
testing. Suppliers were contacted to agree the price offers, and the construction ideas were
discussed with them in order to gain their input in developing the construction ideas and
whether they could be simplified. This discussion with the suppliers was essential to test
whether the construction steps would be easy to teach to refugees so that they could build
their own shelters; see Figure 6 for a summary of the unit information.

Figure 6: highlights the designed unit specifications and cost (Source: Authors).

Limitations during the construction phase
DB is a challenging approach especially in the construction phase. It is the novel part for both
the instructors and the students. Bruce Lonnman addressed one of the important problems,
which is the availability of fund that can downsize the project to match the budget (Lonnman,
2010). This problem was facing our students as well, as there were no available funding to
their shelter unit, as a result two prototypes were selected as mentioned earlier from six
designs.
The construction phase began in April after waiting for the rainy months to pass, and the
deadline for the project submission was at the beginning of June, giving the team nine weeks
to finalise the prototype. This short time limit caused certain decisions to be disregarded,
since testing them required more time. In addition, delay from the suppliers in providing
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certain items did not allow for the efficient use of the available time. On top of this, some
items were delivered with poor quality, so the team needed to come up with solutions to fix
what was available instead of ordering new supplies. Moreover, all the construction steps for
the shelter and the interior furniture were carried out by the design team or with the help of
undergraduate students in the faculty. This caused simple tasks to take some time at the
beginning, but they were carried out faster once the technique became systematic.
Furthermore, the furniture prototype was not perfected; it had some flaws that needed further
enhancement. Finally, the shelter prototype was constructed on campus at the university in a
semi-covered area, which prevented the team from evaluating the environmental
performance of the shelter to compare it with the simulation results.

Lessons learned
By reviewing the five issues and challenges of DB that was raised by Canizaro: collegial
resistance; administrative and institutional resistance, student resistance, equipment and
facilities; and quality of work (Canizaro, 2012), it is obvious that they are universal
challenges. The following lessons were learned from this experience of using the DB method
and Canizaro’s challenges. These can be discussed according to the main beneficiaries of
the project, as follows:
- The students’ feedback;
- Instructors’ experience in using the DB method;
- The local community’s reaction to the outcome of this method;
- Operational criteria for evaluation.
The DB method was a completely new approach for the students. They were used to
finishing projects on paper and using conceptual models, even those with detailed
constructed parts. However, with real scale constructed projects, new challenges emerged,
as mentioned earlier regarding economic factors, material suppliers, time management,
construction details and managing teamwork effectively. Dealing with the inner physical
space was different from what had been designed on paper, as new ideas were suggested
for the interior furniture in order to use the spaces well once the space was actually
constructed. This reaction answers the very first question addressed in the introduction of
this paper: ‘Imagine you are living inside a refugee unit: how would you feel?’ At the end-ofyear discussion, the students mentioned that they had learned effectively from this method,
and that it added a lot to their experience. It was the first time that some of the students had
the opportunity to construct real-scale projects. However, their main problems were time
management for construction and finding funds to construct their prototype within an
appropriate budget. The latter problem turned out to be an administrative problem as well, in
the sense of student recruitment for the M. Arch programme. The lack of funding for the
construction phase prevented a number of students from enrolling in this programme, despite
their interest.
This method was a challenge for the instructors. Guiding the students through the design
process was not as difficult as in a typical design studio; however, when moving towards
selecting real materials from the local market for construction and the finer working details,
this became the most difficult part at which to guide. Coordination with other courses and
disciplines was needed to be sure that the outcome product would work efficiently at
construction, environmental and social scales.
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Managing the time was essential in constructing the two prototypes. The studies and
preparations would not have made a difference if the outcome was simply drawings and not
the real physical model. There was more than one constraint in this process: the time
available from the instructors to follow up the building process and the uncontrollable time of
the material and/or the construction suppliers, in addition to the need to have co-workers to
help in the construction process. This last point was overcome by using the help of
undergraduate students to assist their colleagues.
In recent research, including the community in the design projects that are related to them
has been highly appreciated (Nikezić & Marković, 2015). However, in this project, the
dilemma was designing and constructing for refugees with different needs and socio-cultural
backgrounds, with the need to interact with them to know their needs. As mentioned
previously, a questionnaire was prepared and designed for the three stakeholders. The most
important questionnaire was for the refugees. They welcomed the questions with great
hospitality and guided the students through their daily activities.
Formally, two Lebanese Ministers visited the refugee prototypes; however, the main
professional interest was from the technical office of the UNHCR (United Nations High
Commissioner for Refugees) in Beirut, who visited the project and invited the two groups to
their biannual National Shelter Workgroup meeting with other regional representatives.
Technical details and methods of construction were the two main points of discussion, in
addition to the unit fees in general, compared to the currently used shelters for refugees. The
two prototypes has won national and international competitions. The detailed project in this
paper has won the MIT Pan Arab innovate for refugees competition in Jordon 2018.
A DB project can improve educational experience as it fulfils the three main roles of
architectural education: the ability of design, selecting construction methods and materials,
and evaluating the final product. Based on the above assertion, this project’s success was
difficult to measure, and measurement was altered throughout this project until it settled on
the monitoring of the following points by the instructors throughout the different stages of the
project (during the two academic semesters):
•
•
•
•
•
•
•

Select the appropriate design approach that fulfils the users’ needs;
Complete the project on time, considering the quality of the product (structure and
material finishes);
Comparison between the design/simulation process and the constructed unit
outcome (accepting both success and failure results);
Work effectively within the team;
Ability to work with other disciplines/courses;
Ability to make appropriate decisions and evaluate alternative solutions;
Ability to present the students’ work (design/built product) to different
stakeholders.

The third and last points are the most important stages in terms of improving the educational
experience; this issue was highlighted through the online questionnaire given to two different
groups of M. Arch graduates and instructors from the academic years 2015–2016 and 2016–
2017 for two different project themes at BAU. A comparison between the real outcome and
the simulated or estimated stages is extremely important to the architecture student, as sizescaled models are not sufficient for understanding or testing the project outcome effectively.
Failure or results that do not match with the simulation process are both acceptable as they
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enable the student to learn and analyse the reasons; these are important crucibles of
process learning, as design education is experimental (Gaber, 2014). In addition, the ability
to present the project to different stakeholders, and not just to their peers or members of the
same field, enhances the students’ communication and presentation skills, which could
change according to the level of education or interest of the audience. This particular skill in
architectural education is available in the initial stages but is missing when presenting the
final product, which is mostly to jury members of the same field or to the media.

CONCLUSION AND RECOMMENDATIONS
Although these were postgraduate students and they should be more independent, the level
of intervention with the students’ work was not less, but simply deviated to another method,
which was at consultancy level. The set was planned as if the students were the owners of
an office tasked with designing and constructing the refugee units, and the instructors were
to assist as consultancy professionals. Since the design included multiple aspects, such as
environmental, spatial, construction, time management and other issues, it was eventually
necessary to have close cooperation with other engineering fields, such as civil, mechanical
and electrical engineering instructors.
The real scale constructed projects revealed the need to teach construction courses using
different methods. Teaching working details without constructing an appropriate scaled
model is meaningless to the students; even the three-dimensional drawings are not enough
to enable them to know whether this detail would work in real situations or not. In the two
prototypes discussed above, the details were changed more than once after they had been
tested in the field. Moreover, technical problems were solved on site using unconventional
methods to fit the real needs of the situation. For example, the steel frame in the first
prototype needed to stand on a railway of C-channel in order to be movable without any
fixation, and needed to be stable at the same time to face horizontal and vertical forces. This
problem was overcome by testing more than one method under the supervision of civil
engineer instructors.
This research and real scale model opens up a great opportunity for the M.Arch students to
extend their project to the next level of applications, funded projects or looking in depth at
one of the aspects in designing shelters for hazardous situations. Finally, DB should be
adopted widely in architectural schools, especially at the early stage of postgraduate studies.
This paper presents a case study for applying DB as an architectural education method,
where the project is built as a 1:1 scale model. The same steps have been applied in three
consecutive M.Arch years, with teaching leading to the further exploration of the learning
potential in building full-scale projects. Following the steps as presented below would help in
replicating the case study in other programmes:
•
•
•

Brainstorm to establish issues in a community (this could be the students’ direct
community or a community of their choice, keeping in mind they should have
access to real stakeholders/users);
Conduct interviews and questionnaires with the chosen stakeholders to learn
what exactly the problems are;
Determine what the design can do to define the parameters and constraints of the
project;
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•
•
•

Design full solutions (with concept drawings, suggested material and construction
methods, and simulation results);
Build the full-scale model of the suggested project;
Open up the project for discussion with other disciplines and to the community
that it is intended to serve, in order to obtain feedback for methods of
improvement.

Nevertheless, before trying to replicate this DB experience, the school needs to gain the
support of the university administration; it would be difficult to maintain the continuity of the
DB programme at postgraduate level without their backing and understanding of the needs of
this method. We would suggest considering the following recommended points based on the
literature review and our previous three years’ experience.
The type of chosen project might call for additional or different steps to be considered,
therefore providing potential for discussion with the faculty staff members in order to optimise
the educational experience of the students. Although it is an experimental method, the
projects still need to be linked to the community needs in order to attract funding or to be
exposed to a wider audience. Exposure of the prototypes has two benefits: attracting more
students, thus enabling the current students to present their work to different audiences and
clients, and, most importantly, convincing the university administration of the benefits of this
programme.
From the above case study and the literature review, the school needs to secure long-term
funds before the DB programme starts, especially in relation to the construction materials, in
order to relieve the financial pressure on the students. In addition, the construction location
should be appropriately selected if the faculty or university does not have an adequate
location to host the final products.
Students needed to be guided carefully before the start of the DB programme. The variety in
their experience of professional life is an additive value, and should be taken into
consideration when formulating working groups. The groups should include a mixture of
experience and knowledge. However, this issue might be a problem if the groups do not
have a balanced mixture of experience or appropriate numbers of students involved in the
group. This point is a huge challenge to the continuity of the programme. Although there is
no best response to it; however, our effective solution has been through selecting an
appropriate community problem that fits the type and number of students enrolled each year.
This solution has increased the work for the DB faculty team.
DB should not be treated as a separate advanced design course; it should be planned
carefully in coordination with other courses, horizontally through the semester and vertically
during the academic year. It might be better to seed this method and start earlier in the
undergraduate levels. In our experience, the school branch in Tripoli has introduced the DB
method to building construction courses in levels 2, 3 and 4, in order for the students to
become familiar with real materials and construction methods, as seen in Figure 2. The
students have appreciated the experience and it has obviously reflected in their end of
semester final juries.
The success of our M.Arch students in using their built prototypes to win national and
international start-up competitions, and gaining commendation from the RIBA initial visit to
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our school offers proof that this DB method is an effective approach for architecture studio
education.
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INTRODUCTION
The dialogue between architectural education and practice is mutually beneficial and
continually changing the architectural outcomes. Salama and Grosbie (2010) argued that
while the practice in design professions has changed dramatically, design education is
reacting in a slow manner. This is probably still the case nowadays. In the architectural
profession, processes are rapidly evolving and the way design is approached has been a
subject of discussion. The demand for novel forms, innovative design strategies,
environmental considerations and technical and structural innovations have increased the
challenge for designers. Moreover, in architectural practice, where time means money, there
is always a conflict between design exploration and process efficiency. Practitioners need to
balance the time they spend in generating design alternatives and modifications on the one
hand, with the value that these modifications add to the outcome, on the other. The
availability of a wealth of digital tools in the last couple of decades has, however, allowed
designers to produce complex compositions that are not only eye-catching, but also consider
building performance as part of the form generating process. This has resulted in increasing
professional demand for graduates who are aware of the recent trends in architectural design
and form generation processes, and who are prepared to use the latest softwares and digital
tools efficiently.
Contemporary architectural education, on the other hand, aims at preparing students to
effectively enter the practice of tomorrow. This requires educators to adopt new pedagogical
intents, in order to teach students updated design paradigms and the associated digital tools.
However, with limited credit hours, hectic degree plans and overloaded curricula, there is
usually limited room to accommodate the ever-increasing array of evolving digital tools and
software packages. In addition, the need for education in sustainability and student’s demand
for sustainability-focused courses has increased the challenge (Grierson & Munro, 2018).
Despite these constrains, emerging ways of design thinking and methods should be at least
introduced to students, to kindle their curiosity and prompting a pursuit of further information
and to prepare them for eventual acquisition of skills in their professional life. Parametric
thinking is one of these evolving design paradigms.

PARAMETRIC DESIGN
In recent years, there has been a shift in design thinking, from the conventional design
approach where computers are used as drawing and drafting tools, to computational
thinking, where computer-aided design systems are used to create novel forms from a set of
variables or parameters, and an automatic generative logic, or what is known as parametric
design method. According to Monedero (2000: p 371), the term Parametric design “implies
the use of parameters to define a form, when what is actually in play is the use of relations”.
Karle & Kelly (2011: p 110) provided a clearer definition: “a series of questions to establish
the variables of a design and a computational definition that can be utilized to facilitate a
variety of outcomes”. More recently, Oxman (2017) provided a comprehensive review of the
development of theories and models underpinning the parametric design thinking.
In the parametric design method, the designer does not design the form nor start from a
preconceived or pre-determined design solution; rather, he/she starts by articulating
parameters that define a form and constraints, or rule-set, that determine the relationships
between these parameters (Karle & Kelly, 2011). In other words, in parametric design, the
designer designs and models the “logic”, rather than the “object” as in conventional design
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(Leach, 2009). Any change in one or more of these parameter values results in the
generation of a new form. This allows the designer to explore a whole range of possible
compositions that the variability of the initial composition allows. The designer then gives
authority to and selects the most appropriate form, and advances it for further development.
The advantages of the parametric design method lie in the flexibility it offers in creating
variation and change in design with minimum effort, as well as its ability to create new and
complex forms. Another significant aspect of parametric design is that the definition of
parameters determines the design goal/goals. To explain, parameters could be geometrical
properties, architectural input, environmental factors, structural properties, or any
combination of parameters that are of interest and relevance to the project. This allows
design exploration based on modification of meaningful architectural features, such as
structural, geometrical, environmental, functional, etc. (Iordanova, 2008). This particular
feature has extended the use of parametric design beyond the general perception that it
focuses on the appearance and calls for form generation, based on aesthetic and
architectural requirements, to cover areas such as energy-efficiency oriented design (Turrin,
et al., 2011), design of zero emission buildings (Lobaccaro et al. 2018), structural
performance and optimization (Almusharaf & Elnimeiri, 2010; Holzer, et al., 2007),
manufacturing building components (Anderson & Tang, 2011), urban planning (Bielik, et al.,
2012), urban design for sustainable and energy-conscious cities (Taleb & Musleh, 2015),
designing high-rise residential buildings based on vernacular architectural principles for
sustainability (Al-Jokhadar & Jabi, 2017), prefabricated building design (Yuan et al. 2018),
and as an integrated approach for decision making in planning and design processes
(Suyoto, et al., 2015). In the world of ever-growing complexity of design and huge demand
for eye-catching architectural forms, parametric design offers a good potential.
Typical parametric tools are based on computational logic and algorithms, where parameters
are scripted by means of equations. This has resulted in parametric design being perceived
as a highly sophisticated set of procedures, which requires expensive and complex
specialized softwares (Hernandez, 2006), making its introduction, as part of undergraduate
architectural education at many design schools, difficult.
Although computers are given a more active role in the design process when parametric
design is used, parametric thinking requires more than merely learning a new interface. It is
not about the visual presentation and modelling of buildings alone, but also concerns the
designers’ need to understand to present buildings as a dynamic system of rules and
relationships (Senske, 2011). It requires a new mind-set, a mind-set that combines a
comprehensive understanding of design complexity and requirements, while being able to
accept and use computational principles to achieve agreed design goals, with the least effort
and time possible. In order to achieve this type of mind-set, a change in the design paradigm
from the early stages of design education is needed.

PARAMETRIC DESIGN EDUCATION
Earlier endeavours in parametric design education used simple plane manipulation with
senior students -through manual folding of materials- to explain how simple physical moves
create geometry. The resultant geometry is used then as a starting point at which scripting is
used to create parametric-driven forms by transformation of points and curves (Howe, 2011).
Lecourtois and Guéna (2012) in their approach to teaching parametric design argued that no
specific parametric design software should be taught to students; rather students should be
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taught analytical methods that permit exploring architectural design activities. Then students
are left free to find, assess and use the digital method that can potentially fulfil their design
aim. This method of teaching parametric design was introduced at a post-graduate level
where students are left free to explore the potential of different parametric design software
packages after a theoretical course on analysing architectural activities is introduced.
Another attempt to integrate computational design into studio curriculum used a series of
digital workshops to introduce students to advanced computer tools and digital methods i.e.
Rhinoceros 3D software (Carraher, 2011). Similarly, Erlendsson and Erk (2012) introduced a
senior studio project based on parametric design to architecture students. They used the
conventional Rhinoceros NURBS modelling and its Grasshopper plug-in. The course started
with two-week workshop to teach students the digital tools and give them the time to explore
the use and capabilities of these tools. They concluded that digital crafting requires a
“different way of thinking” which proved to be difficult at this stage, and that only one half of
the studio made the paradigm shift necessary. This study suggests that introducing
parametric thinking in later stage of architectural education might not achieve the shift in
design paradigm that is necessary to produce effective parametric designers.
These studies show that when parametric design is taught in architectural education, it is
mostly taught in a later stage of undergraduate level or at a postgraduate level; and mostly
through digital tools. The work of Herr and Karakiewicz (2007) is one of the few endeavours
to introduce parametric design at an earlier stage of architectural education; but, again,
digital tools were used. These digital methods, unlike ours, require long sessions of teaching
software packages, scripting and a good knowledge of rules of shape grammar, making it
unsuitable for the busy design programs and courses, particularly the degree plan in the
architectural engineering programs, where the engineering courses have a major load.
This paper deviates from the typical perception in design education, where CAD is seen as a
skill (Novitski, 1999) or as a tool to assist existing design processes (Mitchell, 1994), to a
more radical understanding of the role of mathematics in design process. Although it does
not present any digital scripts nor algorithms, this paper provides a manual, structured and
simple way to prepare students to confront the age of computational design, from the early
stages of design education. Our proposition is aligned with Oxman (2006), who suggested
that since it is not possible to teach every CAD package in the current digital media and
computational design era, educators should focus on the core concepts and help students to
understand their relevance to the design process.
To sum up, this paper deals with some challenges associated with teaching parametric
design to architectural design students and aims at exploring the possibility of introducing
parametric design to novice design students, who have no previous knowledge of using
parametric design software packages. To this end, a non-computerized design method was
developed based on “serial of planes” technique. The method aims to integrate parametric
thinking in the early design studios.
An assignment was given to undergraduate architectural design students at two higher
education institutes in Oman during the Spring 2015 semester, which involved the use of this
method to generate parametric-driven forms that are based on, and inspired by, vernacular
architectural elements. Students were also asked to complete a survey that covered several
aspects related to parametric design, in order to validate the method. The survey was
designed based on Bloom et al. (1956) and Gagne (1972) learning domains. In doing so, the
paper encourages educators to promote parametric thinking among design students as a
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pedagogical objective, design paradigm and way of thinking, rather than as a mere digital
modelling tool.

METHODOLOGY
The Method
The aim of the proposed method is not to produce a fully automated and computerized
system or script for form generation, as there are several software packages which do this;
the aim is rather to “seed” parametric thinking as a design paradigm in the students’ mind,
with the given limitation of time and resources. In designing our method, we follow the theory
of problem-solving of Newell et al. (1957), who suggested a reductive process, through which
a complex problem is broken down into smaller and simpler terms until it can be solved. In
the context of our method, the complex parametric-driven form is broken down into
generative simple plane and a rule-set, or formulas, which articulate the desired absolute and
relative connections between the plane’s points and edges. Figure 1 shows a flow diagram of
the method, which consists of the following steps:
1. Designing a generative plane (i.e. plane-zero): The design of the generative plane is a
crucial step, as it determines the overall appearance of the end-form. The generative plane
could be inspired by any source, depending on the designer’s background and the required
overall style of the project. In all cases, dimensions of the generative plane need to be
carefully designed and to correspond to the functional requirement.
2. Articulating a rule-set: The rule-set is any combination of mathematical procedures that
are likely to result in noticeable transformation in the generative plane, once they are applied.
First, the designer needs to declare the parameters of interest. These could be properties of
points e.g. corners, midpoints, centre of a curve etc. and/or elements such as lines or curves.
The designer needs then to develop formulas that describe the relationships between two or
more of these parameters. There could be as many formulas as the designer thinks are
necessary, to generate a novel form. However, the more the formulas and variables the
designer declares, the more complex will the process be. In order to make this stage userfriendly, the formula could be written in mathematical format or as a text, describing the
relationships between the parameters of interest. For example, the designer might write the
following text to describe the relationship between the location of a corner point (a) on the
generative plane and the radios of a curve that forms an edge of the generative plane (c-1):
when point (a) moves X value on the x-axis, the radios of the curve (c-1) shrink by 5%. It is
important to keep this procedure as simple as possible. Hence we recommend one, or any
combination, of the following procedures:
•

Displacement: moving a point, object or the whole planes on x-, y-, z-axis or any
combination of two axes. The displacement could be in the positive or negative
direction.

•

Rotation: rotating a point, object or the whole planes about x-, y-, or z-axis. The
rotation could be in the positive or negative directions.

•

Variation: this procedure involves changing the direction of the displacement or
rotation - i.e. plus to minus, or minus to plus- after a certain number of planes.
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•

Innovation: any more advanced mathematical procedures -such as “sin” and “cos”could be used. This needs to be dealt with cautiously, as unpredictable mathematical
procedures might generate forms with awkward spaces that do not facilitate the
architectural functions required.

•

Richness: although it is advised to keep the rule-set simple, generating novel forms
might require including more than one parameter in the transformation process. We
suggest however that not more than three parameters be included at a time.

3. Changing the values of the parameters: at this stage, the designer has the privilege to
examine how manipulating the values of the parameters included in the rule-set alters the
generative plane. This stage is a “playful” process, which allows the designer to generate
endless planes by simply changing the values in the rule-set that he/she declared in the
previous step. In the example mentioned in the previous stage, the designer might
experiment with different values for (X) or replacing the 5% shrinking ratio by a smaller or
larger value. It is important at this stage to balance the time the designer spends in
manipulating the design and the value that this manipulation adds to the form.
4. Layering of planes: the next step is to decide how many planes (i.e. layers) the end-form
would be composed of, and the distance between the planes. It is important at this stage to
take space function into consideration, as it will determine how much space will be available
to accommodate the required functions and the overall dimensions of the end-form.
5. Applying the rule-set: At this stage, the generative plane, the rule-set and the number of
layers in the form are known. Now the designer starts to apply the rule-set on the generative
plane i.e. plane-zero in order to generate plane-1. Then the same rule-set is applied to plane1 in order to generate plane-2 and so on until the final plane is generated.
6. Composing the form: once all planes are generated, the designer arranges them either
vertically (e.g. in case of high-rise buildings) or horizontally, using the distance between the
planes that was decided upon at the layering stage. The form is then evolved as the shell
that connects the planes, whereas the planes themselves might represent the structural
elements of the project.
7. Evaluating the end-form: once the form is generated, the designer has to critically examine
it to ascertain the extent to which it meets the architectural constraints and requirements
such as space, site, environment, regulations, etc. The process could be repeated or
modified accordingly.
It is worth mentioning that we do not see our method as a linear process; it is rather a
dynamic process, during which the designer is required to re-visit his/her design decisions at
each step. Like any other design exercise, the method is iterative in nature. To explain, after
setting up the rule-set, the designer might find that the resulting internal space is not
sufficient at some part of the composition. Hence, he/she may have to redesign the initial
plane –i.e. plane zero- or change the rule-set, in order overcome this limitation.
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Figure 1: A flow diagram of the method proposed in this study (Source: Author).

Participants and the Environment
Our study was carried out with novice students from two higher educational institutes in
Oman. Both institutes offer 11-semester bachelor degree inclusive of the foundation
program. Due to the tight, long and busy architectural degree plans, it was not possible to
offer a course on computational design in these institutes. As a result, architecture students
in these institutes are likely to graduate with an understanding that the role of digital tools in
the architectural design process is limited to drawing, drafting and presentation tools. It was
necessary therefore to introduce the concept of parametric design to the students, to open
up a new horizon and allow them to develop a new mind-set that appreciates the role of
modern digital tools in transforming the design process into a more efficient, quicker and
more fluid approach of form creation.
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Since it was not possible to offer a full course on computational design, an alternative
solution was proposed. Since design studio is the main medium for the acquisition of design
knowledge, a “serial of planes” modelling technique was introduced as extra-curriculum and
self-contained studio-based series of workshops. Three workshops were conducted and they
were open to all cohorts. During the workshops, students were instructed not to use
computers at any point and all tasks were performed manually, using sketching, drawings
and physical models.
Of the total of 57 students who took part in the study, 78.9% were female and 21.1% male.
57.9% of the participants were users of at least one CAD software –i.e. AutoCAD, Revit
and/or 3D Studio Max-, while the remaining 42.1% were not users of any CAD software.
None of the participants, however, was a user of any parametric software such as
Grasshopper.

Student Task
In a 45-minute lecture, students were given a theoretical introduction to parametric design.
The lecture was structured and designed around Teymur (2001)’s “OoMm” sub-theory of
architectural education. Teymur proposed that elements of architectural education should be
taught in terms of Objectives & Contexts (Why), Objects & Content (What), Methods &
Mediums (How), and Management & Structure (Who). The lecture included a brief summary
of the history of parametric design, drivers underpinning the move toward parametric
thinking, benefits of parametric design, definitions, procedures, criticism and limitations, and
examples. Then the proposed method was explained and an example was presented.
After the theoretical background was established and students were given the opportunity to
ask questions, they were given a “warmup” exercise. The aim of this quick exercise was to
familiarize students with the modelling materials (i.e. foam boards) and tools; and more
importantly, affording them the opportunity to examine the method and experiment with it,
without immediate expectation of success. They were asked to design and model an
abstracted composition i.e. a pavilion-like structure, using serial of planes that were changing
according to certain mathematical formulas that the student developed. The task required
them to design a composition based on a generative plane of their design, with maximum
dimensions of 20 cm and an overall number of planes between 10-20. Examples of students’
work are shown in Figure 2. After the warm- up exercise was concluded, participants were
given the actual task as described in the following section.

Figure 2: Examples of students’ work of the warmup exercise i.e. abstracted
composition (Source: Author).
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Survey Design and Processing
Since the aim of this paper is to introduce a new concept –i.e. parametric design-- to
students, an evaluation tool that covers learning domains was needed.
The educational psychologist Benjamin Bloom and his colleagues, in their work on
developing a taxonomy for educational objectives, argued that there are three broad domains
of learning: Cognitive, Affective, and Psychomotor (Bloom, et al., 1956). While the
Knowledge domain was thoroughly covered in Bloom’s original text, the Affective and
Psychomotor domains were addressed in later publications by Krathwohl et al (1973) and
Harrow (1972) respectively. Although Bloom’s taxonomy was revised later by Anderson &
Krathwohl (2001), the three domains still form the basis for the revised work.
In summary, the Cognitive domain is concerned with “know what”, as it deals with recalling
and recognizing knowledge and developing intellectual skills. The Affective domain is
concerned with “know why”, and deals with feeling, interest and attitude about the
knowledge, and the development of appreciation and recognition of the value of the
knowledge. The third domain on the other hand focuses on motor-skills where physical
functions, reflex actions and interpretive movements are used to encode information. This
domain deals with movement and the use of gross and fine muscles to express or interpret
information and hence it is most relevant to performance arts and similar areas. According to
this understanding, the Cognitive and the Affective domains are directly relevant to this
study, whereas the Psychomotor has no relevant applications.
While Bloom’s three domains of learning have been widely used, Gagne (1972) argued that
the cognitive domain does not capture the complexity of the mental processing.
Consequently, he split this domain into three distinct domains: Verbal information, Intellectual
skills and Cognitive strategies. The first domain deals with student’s ability to state facts and
concepts. The second domain entails understanding how to carry out an action, apply rules
and predict outcomes. The third domain includes the self-management skills that govern the
student’s internal processing of attaining, learning and thinking. For the purpose of this study,
the verbal information domain is deemed to be not relevant, since the aim of this study is to
explore student’s ability to understand and apply the methods proposed earlier.
Accordingly, an evaluation survey was deigned, based on the following learning domains:
Intellectual skills, Cognitive strategies, and Affective (attitude). The survey was composed of
nine Likert items: three items relative to each domain as shown in Table 1. Students were
asked to indicate their level of agreement with each statement using a 5-point agreement
scale, where 1 represented strong disagreement and 5 represented strong agreement. The
data was then analysed using the method recommended by Jamieson (2004) to analyse
Likert items, using the mode, median, inter-quartile and nominal levels of disagree vs. agree.
The Analysis was performed using IBM SPSS statistics software.
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Table 1. Survey Items (Source: Author).
Seq.

Code

Statement

Broad ability measured

Intellectual Skills
1

IS-1

I understand what parametric design is.

Ability to understand and
interpret the information

2

IS-2

I have developed the basic skills necessary to generate forms
using principles of parametric design.

Ability to apply the knowledge

3

IS-3

I can imagine the resulting form, once the starting element
and rule-set are defined.

Ability to predict and control
outputs

Cognitive Strategies
4

CS-1

I prefer parametric design to the conventional design process.

Ability to select a learning
strategy

5

CS-2

I am likely to use parametric design in my coming projects.

Ability to apply a learning
strategy

6

CS-3

Parametric design gives more control and capability to
designers in terms of form generation.

Ability to assess a learning
strategy

Affective (attitude)
7

Af-1

I see the value of parametric design in the architecture design
field.

Ability to value the knowledge

8

Af-2

Parametric design could generate creative and innovative
forms.

Ability to recognize the
importance of the knowledge

9

Af-3

I would like to learn more about parametric design
techniques.

Ability to develop interest in
the knowledge

RESULTS
Task Processing and Outcomes
In order to give the task a context, we follow the recommendation of Vygotsky (1978), who
stated that when dealing with a problem, “always connect, never isolate”. Hence, we
connected the task to a real architectural problem. According to the review by Salama
(2010), there has been an intensive discussion on the value of introducing real life issues in
architectural education practices (Salama and MacLean, 2017). This will potentially help
students to realize the value of parametric design in providing unique solutions to real life
design challenges. This approach takes into account typical architectural considerations such
as climate, surroundings, views, site, etc., as part of the form generation process, which
overcomes the limitations of former approaches in parametric education, where the form is
generated context-free (Ra, 2011).
The architectural problem selected for this task was to design a prototype for a bus stop, to
be distributed across the city. The reason for selecting this particular design task is the
recent installation of new bus stops in the university. The design of the new bus stop was a
subject of discussion among students and staff, as to what extent the design of the bus stop
represented the contemporary image of the university, while symbolizing the rich history of
the country and its long-preserved tradition.
Accordingly, students were given the following brief: “You have been commissioned by the
municipality to design a prototype of a bus stop to be used across the city. The directions
from the municipality emphasized that the bus stop should respect the Omani vernacular
architecture; yet it has to symbolize the futuristic ambition of the Omani people and the
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contemporary image of the country. The bus stop should have a clear useable and covered
area of 3m by 6m. It should protect users from the harsh environment; but it has to allow
visual connection to the outside to reduce the boredom of waiting.”
Since the selection of the generative elements determines the design intension in our
method, students were instructed, before the workshop, to collect pictures and/or drawings of
traditional Omani buildings that represent the vernacular architecture in Oman. They were
asked, during the workshop, to use these pictures and drawings as sources of inspiration to
design the generative plane. An example of a student’s work is shown in Figure 3. This step
was necessary, given the project brief. We hoped, by combining vernacular elements and
parametric-driven design, to produce contemporary forms that respect the architectural
tradition of the country. Such forms will potentially merge smoothly within the urban fabric
and be accepted by the public, since it is based on traditional elements that are highly valued
in the collective Omani value system.

Figure 3: Example of the design process of progress of the students’ projects – from left to right: the
inspiration source i.e., Traditional Style Wooden Door- Oman (diak/Shutterstock.com), the designed
generative plane with the rule-set, and front elevation of the resultant form (Source: Author).

Students were given a site on-campus and had to perform a typical site analysis activity
including environment, accessibility, noise, views, etc. They followed the method outlined
earlier, using basic drawing and modelling tools and materials with the instructor offering help
and advice. They were encouraged to draw planes on millimetre papers, using an
appropriate scale and cut them to get a better understanding of the possible outcomes, as
shown in Figure 4.
An attempt was made by the instructor to minimize his intervention in the student’s projects
along the process. The aim was to give students sufficient freedom to experiment with the
method and test the resultant form. Pedagogical focus was on the iterative nature of the
method. The instructor focused on drawing the attention of the students to the influence of
the rule-set they designed on the end-form and encouraged them to explore with different
rule-sets. This was practised in step 2 (Articulating a rule-set) and step 5 (Applying the ruleset) of the method.
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Max Height = 15 cm
Angle of rotation X= 0°
Angle of rotation Y= 0°

MH = 17 cm
X= 2°, Y= 6°

MH = 19 cm
X= 4°, Y= 12°

MH = 21 cm
X= 6°, Y= 18°

MH = 23 cm
X= 8°, Y= 24°

Figure 4: Example of a student’s attempt to apply the rule-set on millimetre papers as part of the
iterative design process (Source: Author).

Instructions were given in the form of quick and short prompts based on “what if” strategy, as
design exploration was one of the main pedagogical intentions of this assignment. The
instructor was available to answer questions at any point of the process. However, a nondeterministic approach was used when giving answers as the aim was to stimulate thinking
and encourage experimentation with the method. The major intervention of the instructor was
in step 7 of the method (Evaluating the end-form) in order to help students to realize the
functional consequences of the form and relate to the project’s functional requirements.
Students had to document each design decision in the form of text or drawing. They then
presented all alternatives they came up with and selected one for further development and
modelling. They had also to justify their selection and show that the selected design fulfilled
the functional requirements and site restrictions. Examples of final outputs of the task are
shown in Figure 5.

Figure 5: Examples of students’ final submissions (Source: Author).
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Student Survey
As mentioned earlier, the survey consisted of nine Likert items, covering three out of the five
learning domains proposed by Gagne (1972), viz., Intellectual skills, Cognitive strategies,
and Affective (attitude), which were deemed to be relevant to the study. Participants’
feedback was obtained using a 5- point agreement scale. A total of 57 students participated
in the study. All participating students completed the task and the survey. Table 2
summarizes the mode, median, inter-quartile rank and nominal level of agree vs disagree for
the nine items as recommended by Jamieson (2004) when analysing Likert data.
The result shows that most items were positively evaluated by the participants (medians and
modes of 4 and 5). The nominal levels of agree/disagree confirm that most of the participants
seemed to agree with all statements. This indicates that our method has successfully
managed to address the three targeted learning domains. The only exception is the result of
statement CS-1 (medians and modes of 2 and 3, agree 11.4%), which asked the participants
whether they preferred parametric design to the conventional way of design. This is however
expected, due to students’ familiarity with the non-parametric methods they have been using
in their design studios and due to the fact that this was the first time they were exposed to
parametric design. This does not contradict our method, as the aim of this study is to “seed”
parametric thinking in students’ approach to design and give them alternative methods.
Another result worth noting is the score of IS-3 and Af-1 i.e. about 60% agree. Although it is
true that most of the students agreed with the two statements, the relatively lower score
raises the question of whether it would be better to introduce parametric thinking at a later
stage when students develop better ability and skills in design. In fact, this result is not
surprising due to the variability of the possible outcomes in parametric design. Since several
forms can be generated from the same rule-set by manipulating the value of one or more of
the parameters, the slightly low scores of agreement for these two statements is expected
from novice students.
Table 2: Results of the Survey. For the full text of each Likert item,
please refer to Table 1 (Source: Author).
Items

Median

Mode

(Q1-Q3)

Agree %

Disagree %

IS-1

5

5

(4, 5)

98.2

zero

IS-2

4

4

(4, 5)

82.4

8.8

IS-3

4

4

(3, 4)

59.7

22.8

CS-1

2

3

(1.5, 3)

11.4

50.9

CS-2

4

4

(3, 5)

71.7

3.8

CS-3

4

4

(4, 5)

82.1

3.6

Af-1

4

5

(2.5, 5)

59.7

24.5

Af-2

5

5

(4.5, 5)

98.2

zero

Af-3

5

5

(4, 5)

94.2

zero

Intellectual Skills

Cognitive Strategies

Affective (attitude)

Note: Agree and disagree values do not add up to 100% because of the “Neutral” answers.

It is also of interest to this study to explore whether previous knowledge of CAD softwares
such as AutoCAD, 3D Studio Max, and Revit influence the acceptability of parametric design
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to students. The results of such exploration indicate when it would be better to introduce
parametric design to students i.e., before or after CAD courses. The effect of gender on
acceptability of parametric design was also explored.
Since the Likert data is nominal, the nine statements were analyzed inferentially with MannWhitney U analysis of variance test, as recommended by Field (2013). The following acted
as independent variables: CAD (user/non-user), and Gender (male/female). Due to the
relatively small sample size, the Monte Carlo Exact significant was calculated instead of the
default Asymptotic Method. The former method provides a more accurate calculation of the
significance of Mann-Whitney U, when data is obtained from a smaller sample (Field, 2013),
as in our case. The 2-tailed Exact significant is reported, because we have made no
assumption about the effect of the independent variables on students learning domains in
parametric design, due to the lack of studies in this field. The results are shown in Table 3.
Firstly, Gender has not been associated with any significant differences in participants’
response to any of the statements. This suggests that both males and female are equally
prepared to receive and accept information about parametric design through our method.
Secondly, being a user or not of CAD softwares (three softwares were included: AutoCAD,
3D Studio Max, and Revit) has shown a significant effect on three statements: IS-2
(p=0.014), IS-3 (p=0.03), and Af-1 (p=0.039). Checking the mean ranks of the three
statements reveals interesting findings:
• IS-2: Those who are users of CAD softwares have agreed more that they have
developed the basic skill for parametric design. They have higher mean rank than the
other group (user of CAD mean rank= 33.09, nonuser of CAD mean rank= 23.38).
• IS-3: CAD software users have also reported significantly higher ability to image the
results of a parametric exercise, once the basic steps are setup (user of CAD mean
rank= 32.91, non-user of CAD mean rank= 23.63).
• Af-1: Surprisingly, those who are not CAD software users have valued parametric
design significantly higher than the CAD software users (user of CAD mean rank=
25.26, not user of CAD mean rank= 34.15).
Table 3: The differences between groups (CAD: user/non-user, and Gender: Male/Female) in the
Likert statements. For the full text of each Likert item, please refer to Table 1 (Source: Author).
Independent variables

IS-1

IS-2

IS-3

CS-1

CS-2

CS-3

Af-1

Af-2

Af-3

MannWhitney U

368

261

267

298.5

318.5

272

272.5

368

313

Wilcoxon W

668

561

567

733.5

618.5

548

833.5

929

589

Z

-0.51

-2.43

-2.17

-0.93

-0.56

-1.94

-2.01

-.60

-.441

Exact. Sig
(2-tailed)

0.714

0.014*

0.03*

0.383

0.557

0.056

0.039*

0.681

0.71

MannWhitney U

242

229.5

227.5

228

161

231.5

230.5

214

213

Wilcoxon W

320

1264.5

1262.5

1131

227

1221.5

308.5

1249

279

Z

-0.63

-0.88

-0.87

-0.07

-1.63

-0.7

-0.8

-1.47

-.033

Exact. Sig
(2-tailed)

0.708

0.430

0.399

0.928

0.121

0.515

0.429

0.250

0.731

(Likert items)
CAD

Gender

Mann-Whitney U test

Grouping variables: CAD & Gender

*Significant at the 0.05
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This suggests that using our method to introduce parametric thinking at a later stage in the
undergraduate design education is likely to result in better ability to apply the concept, predict
the outcome, and control the process, whereas “seeding” parametric design at an earlier
stage will better develop the appreciation and value of the concept in students’ mind.
In order to explore this issue further, the average Likert score of the three statements that
form each learning domain was calculated. Then another Mann-Whitney U test with Monte
Carlo Exact significant was run with the independent variable being the CAD. The results are
shown in Table 4.
Table 4: The differences between the CAD groups in the three learning domains (Source: Author).
Independent variables (Likert items)

Intellectual Skills (IS)

Cognitive Strategies (CS)

Affective (Af)

CAD

Mann-Whitney U

245.5

279

26.5

Wilcoxon W

545.5

555

698.5

Z

-2.469

-1.025

-1.313

0.013*

0.311

Exact. Sig(2-tailed)
Mann-Whitney U test

Grouping variable: CAD

0.192
*Significant at the 0.05

Being a user of CAD software appeared to be a significant factor associated with differences
in the Intellectual Skills learning domain only, with those who are users of CAD softwares
reporting a higher ability to understand, apply, predict and control parametric design through
our method (user of CAD mean rank= 33.56, non-user of CAD mean rank= 22.73); although
those who do not use CAD software reported higher values in the Affective learning domain
(user of CAD mean rank= 27.09 non-user of CAD mean rank= 29.54), the result was not
significant (p=0.192).

DISCUSSION
There has been much emphasis in the architectural pedagogy literature on “durable
knowledge”; see for example (Poole, 2007). Once the students gain this, it stays with them.
In order for the knowledge to be “durable”, the knowledge should be gained through a handson experience and experimentation, that involve sensory information and makes the student
attentive to the design and construction processes including flaws and reasons. In fact,
experiential learning is advocated for not only design studio courses but also for theory
courses in architectural education (Salama, 2010). Offering this knowledge at the early
stages of design education gives students more time to apply it, experiment with it and
examine its capabilities, without the expectation of immediate success. Parametric design is
mostly a computer-based approach, which lacks the sensory and tactile dimensions and is
often offered at the postgraduate stage of architectural education. In response to this
limitation and in order to make the parametric design a durable way of thinking, this paper
introduced a non-computerized method to infuse parametric thinking into design studios to
novice design students, using manual techniques that are based on a serial of planes
modelling exercise. In doing so, the methods revive the role of the freehand sketching and
drawing as well as the role of the physical models in the design process, in this era when
design process is entirely computerized and digitized.
Presenting parametric design using a simple, feasible and user-friendly method that uses
basic drawing and modelling tools and materials which are familiar to students -such as in
our method- demystifies computational design, which is portrayed as a complex and
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sophisticated process. Such a method establishes the foundation and serves as a driving
force that encourages students to seek future development in this design paradigm. This will
not only help students to meet the demand of the profession, but also facilitate future
integration of parametric thinking in design curricula.
Understanding parametric design as a pedagogical approach, and not as a design tool,
requires students to have an opinion and the ability to make design decisions when endless
possibilities are thrown up and hence results in students developing an analytical eye. It also
pushes the limits to learning by asking students to think of, operate and negotiate a range of
alternative solutions. By using the method presented in this paper, projects become less endfocused and more process-oriented.
We do not claim that the method presented here represents a full approach for parametric
design nor that it achieves its capabilities. It rather forms a starting point which, we hope, will
act as a catalyst for further independent development during the students’ design life. One of
the limitations observed during the studio activity was that some students opted to simplify
either the design of the generative plane, the rule-set or both, after the first design attempt of
plane transformation. They started with high expectations and a strong motivation, but they
could not imagine how complex the output could be, in cases where the generative plane is
not simple and the rule-set is complex. Almost all the students ended up with simple
mathematical procedures such as addition, subtraction and/or rotation. Interestingly, one
student used Pythagorean Theorem as a rule-set for plane transformation. Since the method
presented in this paper is introductory, it is important for the instructor to steer the design
process in such a way that it does not involve complex procedures, but nevertheless
encourages novelty and creativity.
Our analysis showed that when the method presented in this study was used, principles of
parametric design were well understood and applied by most of the students, with positive
answers obtained for all three learning domains included in the study i.e. Intellectual Skills,
Cognitive Skills, and Affective. Most of the students indicated that they want to learn more
about parametric design, they are likely to use it in their future projects, and that they have
developed a positive attitude and appreciation towards the concept. No significant
differences were found between male and female students.
A further statistical analysis showed that knowing CAD softwares has a significant effect on
one learning domain only. This supports our earlier results, which showed that the use of the
method is feasible at any stage in the undergraduate education. However, when our method
is used before any CAD course is taught to students, they are likely to value parametric
design more, whereas using the method after a CAD course is taught, is likely to result in a
better ability to apply and control the process.
In fact, the question of: on what level, and after how many design studios and other related
courses such as ‘shape grammar’ parametric thinking should be introduced is debatable.
However, our study showed that when parametric thinking is introduced at early stage of
architectural education, it is well accepted and highly valued by students. The results showed
also that introducing parametric thinking at a later stage in the undergraduate design
education (after CAD softwares training) is likely to result in better ability to apply the concept
and predict the outcome, whereas “seeding” parametric design at an earlier stage will better
develop the appreciation and value of the concept in students’ minds. This conclusion is
aligned with the work of Herr and Karakiewicz (2007) who tested Algogram, a purposedesigned plugin to 3D StudioMax software for generative diagrammatic representations, with
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second year undergraduate students. The Open-ended qualitative feedback on how the
software integrated with the students’ design processes showed that the tool supported
students in developing individual design solutions and exploring architectural typologies
beyond their initial preconceptions.
This leads to a question for further research: What is the optimum stage of undergraduate
architectural education at which introducing parametric thinking as a design paradigm could
result in a better outcome? Further work should also test the method with a wider sample
and include a larger population with students from other design fields such as interior and
product design. Although students’ feedback on the practicality of the method was not
obtained as the survey focus was on the learning domains, our observation during the
workshops indicates that the method is user-friendly, easy to understand and use for the
students.

CONCLUSION
This paper presented a simple, systematic, structured and non-computerized method to
integrate parametric thinking in early design studios. It presents parametric design as
pedagogic intention and design paradigm, rather than as a design tool. The results of the
current study showed that the method has managed to successfully address the three
learning domains explored in the study –i.e. Intellectual skills, Cognitive Strategies, and
Affective- with strong positive feedback obtained from the participants. It was also found that
the method is a useful and practical tool that can be used before or after the CAD courses
offered as part of the Degree Plan in many design-related programs.
The proposed method does not intend to replace the fully computerized process of
parametric design nor to compete with it; it rather supports the latter by providing a
systematic and structured way to “seed” parametric thinking in design education from the
early stages and where the design studio syllabus cannot afford to offer a full course on
computational design. The method presented in this paper provides an intense introduction
to parametric thinking and it is hoped that it will act as a catalyst for future independent
development in the subject.
Educating students in a new process-driven way of thinking and exploration, instead of the
strongly visual and output-driven architectural culture that has been dominating the
architectural scene for decades, is a necessary pedagogical objective in the age of
Parametricism. Parametric design develops a more analytical type of thinking, a skill that is
invaluable for designers. This way of thinking enhances the education process by providing
better ability to analyse, decompose, and respond to complex situations. Our method
provides one way to do so, right from the early design studios. All in all, we think that the use
of our method has empowered students, opened new design horizons for them, prepared
them to accept emerging design paradigms, and encouraged them to seek further self-study
on the subject.
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INTRODUCTION
Notwithstanding its regular presence in educational and professional documents, urban
design is quite a vague term, practised differently by different groups in different
circumstances. One of the most crucial matter is how a city looks and how its spaces are
designed, this makes a body-base superimposed on what range of possible sensations can
be thought about, evaluated and achieved. Regardless, the concept of urban design as nice
images, the urban architecture of cities comes in accumulative order and creates a visual
excitement which gives meaning to the locations concerned. This article discusses the
purpose and value of photography in relation to the design process and understanding urban
context, and the extent to which students of urban design are schooled in the context that
can be seen outside the windows. In the present, in some Arabic cities, the problem of chaos
is distinguished by persons and users who compare the differences in another context, and
some have become familiar with it to the level of convenience. For students in architecture
schools with chaos around, he/she can criticise the badness regarding being good because
this is the only scene they are accustomed to in their daily lives. In this case, reclaiming
visual perception becomes a core skill for students of architecture and urban designers who
grew up in a city of chaos. Meanwhile, the author bases much of the discussion on her own
experiences in teaching both site photography and urban design courses. The author
discusses the importance of visual skills to discover the order and disorder in the surrounded
context. The current research aims to provide a tool to improve students’ visual skills in
urban design academic disciplines using photography as a technical tool. The photographs
could be handled as a separate module in the programmes of architecture and urban design,
or be involved as a subject in splinter courses such as site analysis and communication
skills. The question concerns what students should learn in both cases.

WHY SHOULD STUDENTS LEARN PHOTOGRAPHY WITHIN URBAN DESIGN?
Generally speaking, the intended learning outcome of urban design courses focus on the
common six factors in the cognitive domain that student should gain by the end of the
course: the knowledge, comprehension, application, analysis, synthesis and critical thinking
or the evaluation skills. Anderson et al. (2001) and Bloom (1956) in pedagogical discipline
provide, aside from the cognitive domain, the psychomotor and affective domains to describe
the taxonomy of learning outcomes. The argument, in the current research, is the intended
pedagogical skills in learning photography that support the teaching policy in Urban Design
Programme or tracks. Otherwise, some modules could be involved in the curriculum maps to
support the learning of urban design techniques (Palazzo, 2011). In the case of current
research, the action is to create or develop a good city in return for what the student of urban
design will learn, and what visual skills will boost the proper context.

Evidence from Literature
Urban design is the art of (re)making dynamic public spaces into places promoting human
intercommunication, economic exchange and well-being (Abussada, 2015). This
interdisciplinary field depends on collaboration among various professions concerned with
people and the built environment. The intention is to transition streets and backyards into a
series of places where activities take place. In addition to creating places where people feel
safe, that are aesthetically pleasing or allow ease of movement throughout a space, urban
designers consider the relations between the natural environment and the constructed
183
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Abeer Elshater
Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (182-208) – Regular Section

environment to create successful cities and urban centres. Therefore, the design process is
based on the human needs of people who will use the space concerned. Consequently, the
designer must create the space from their perspectives to support the sense of community.
The beginning of urban design in Harvard University in the mid-1950s was an academic
discipline within post-graduate studies that support the visual aspects of public life (Lang,
2005; Carmona, Heath, Oc, & Tiesdell, 2010; Cidre, 2016). The latter acts as both an
academic discipline and a field of the profession to cover dimensions rather than the visual
(Shane, 2011; Elshater & Abusaada, 2016). Now, the ambiguous term ‘urban design’ is used
to specify any configuration that takes place in any city settings (Lang, 2005) with a specific
concern on what is experienced in the outdoor environment (Mehta, 2009; Almazán,
Radovic, & Suzuki, 2012; Moulay & Ujang, 2016).
The revised process of developing an educational curriculum depends on scholars and
practices driving the knowledge base, the discernment of what urban design is and the
intended outcomes that will be applied to the local community, indeed, ‘… urban design
education should be based on an understanding of what are seen to be successful, robust
places, as well as the multiplier and side-effects any design has on its surroundings’ (Lang,
2016, p. 563), (Carmona, Heath, Oc, & Tiesdell, 2010). The question comes from how the
curriculum of urban design programme boosts the student in regard to what they see.
Moreover, Cuthbert (2001), Lang (2005) (2016, p. 562) and others (Pittas & Ferebee, 1982;
Lara & Evans-Cowley, 2016) have explained the importance of learning the urban design
process through making the built environment functions, and where the knowledge-based
and problem-solving or project-based learning approach should be directed. These
approaches focus on the case studies and challenges that exist in cities. The advantage of
using the problem-solving approach based on the available case studies is having the
potential to learn the holistic and significant characteristics of authentic life circumstances
(Yin, 2003).
Beyond the substantive of visual settings of the built environment, Kepes (1944; 1956; and
1972) argues about the chaotic and disordered environment that shapes our vision and
influences our creativity from one side, and the end-product of the spatial planning on the
other (Oc, 2004). Without order in things around, self-confidence is destroyed and has
“robbed us of the power to make our experience coherent. When visual responses are
warped, visual creativeness is impaired” (Kepes, 1956, p. 69). In another argument, Cuthbert
(2001, p. 304) and Wanga and Zhao (2017) have rephrased the query that has been widely
praised in literature from ‘What are the core skills that all urban designers should have to
practice efficiently’ to ‘Which generic problems exist in the urban design, and what
contextually specific knowledge is required for understanding them?’ When combined with
socio-culture, linguistic, religious and other norms to reach future spatial scenarios (Moudon,
2016), it becomes evident which knowledge is necessary and which is restrained or
otherwise eliminated from traditional urban design modules. The evidence is also related to
the approaches of teaching practice that has been discussed by Cidre (2016, p. 537) in four
groups: research-led, research-oriented, research-based, and research-informed.
Urban design could be taught in many ways, but should focus on two going-together streams
and ends regarding city prosperity: one track is for the theory, and the other is for methods
and techniques. Salama (2015, p. 9) mentions ‘…that many recent graduates of architecture
schools have been inadequately trained to work in the real world’, but the question comes to
the skills gained during his/her undergraduate studies. The current research will focus on the
second stream which can be separated from the first one. The methods used include a broad
range of subjects, from approaches and person-environment relations to communication
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routines including these of digital media (i.e. photography). Reading and documenting a
photograph or other visual images plays a major role in raising the visual skills that the city
designers should have (Banks, 2001, p. 11). The literature describes approaches to reading
photographs: ‘looking through’, ‘looking at’ and ‘looking behind’ (Collier & Collier, 1986;
Wright, 2016). In looking at the visionary objects, Tjintjelaar and Gospondarou (2014) and
Schulz (2015) answer what makes a good message in the photo as the connection with the
subject. If the designer gains this connection with the city objects using while taking a photo,
he/she can read, elicit the art of relationship between things and criticise the good and bad in
things around them. Further, Cullen (1971) presents the concept of serial vision in his book
The Concise Townscape through the approach of sensory of photo-elicit. Documenting the
concept of serial vision tends to interpret the dynamic nature of the user's experience and is
considered one of the foremost objectives of the urban designer. Those students and
professionals who present similar analysis to the way Cullen did in the plan of Westminster,
Ipswich and Oxford to think more clearly about the art of relationship of ‘what is here and
there’ (Lim, Azevedo, & Cooper, 2016, p. 255), and the change in the view while moving
around on the street and in public places.
In another context raised by Frey (2007, pp. 339-340) visual skills could be taught and seen
in a good image with an opportunity to be sensible and an aesthetically appropriate context
(Figure 1). In the same vein that emphasises on the sharp differences between the architect
and urbanist, Stefanos Polyzoides (2007) in his manuscript ‘If I were a Young Architect’
documents his sceptical of photography in the death of the architecture. The photographers
who do not have the background of being an urbanist, who sees a holistic view of isolated
objects, ‘promotes a view of Architecture as scenography, frozen in time, isolated, and
divorced from the physical erosion of the natural world’ (Polyzoides, 2007, p. 186).

Figure 1: The visual skill that could boost a good city. (Source: the author based on
Barnett, Parry, & Coate, 2001).
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Generally, literature tells us six main skills under the cognitive domain starting with
remembering, understanding, comprehensive skills and ending with evaluation and creating
skills (Anderson, et al., 2001; Krathwohl, Bloom, & Masia, 1973; Bloom, 1956; Engelhart,
Furst, Hill, & D.R., 1956). Notably, although the visual skills in most modules at Egyptian
education institutions are not found or listed under the cognitive domain, the psychomotor
domain provides doing skills. In the psychomotor domain, the skills start with the perception
of senses cues that guide the motor activity and end with organisation process that creates a
new pattern for specific situations (Clark & Chopeta, 2004; Simpson, 1972). Besides, the
affective domain contributes to the feeling tone, emotional settings and degree of accepting
or rejecting of the topics discussed in both the cognitive and psychomotor domains.
Moreover, Barnett, Parry and Coate (2001) mention that knowledge has two domains
regarding outcome: self and action (Figure 2).

Figure 2: The taxonomy of learning outcomes (revisited). (Source: the author based on compiled
references Mathews, 2017; Iowa State University, 2012; Barnett, Parry, & Coate, 2001; Bloom, 1956).

Philip Thiel (1962; 1981); Cullen (1971); Crowe and Hurtt (1986); Arnheim (1997) and
Jiménez-Montano and Ortiz-Rivera (2014) go on to show how a programme in visual
education using other graphic processes (i.e. photography) may be applied—in concentration
and in-depth—to boost the breath-taking preparation that meets profession demands among
urban design professions. Bauhaus formed a consistent method of teaching objects and
background in the art by joining the visual language to John Ruskin's prototype of the
innocent eye (Ruskin, 1885; Varnelis, 1998). The concept of the ‘active vision’ introduced by
Colin Ware (2008) has profound implications for design and the visual education through
boosting the process of visual thinking. In this context, both Ware and Wiggins & McTighe
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(2005) frame the visual thinking as ‘a kind of dance with the environment with some
information stored internally.’ Subsequently, Colin Rowe and Robert Slutzky (1976)
interpreted, in architectural terms, the idea of a language of space; this served to reinforce
the academic discipline when architecture tended to lose its meaning in the sixties (McClure,
1962). Also, the concluding remarks raised by Freeman and Vass (2010) through their work
emphasized the importance of the multiple dimension maps that our children can produce to
guide the planners about implicit features in person-environmental relationships.
Therefore, visual education should hold a vital position next to design itself, in the curriculum
of any school of architecture. To ensure effectiveness, this must be increased ahead of the
time-extolled exercises of freehand sketching and rendering. Generally, in architecture
school and urban design programmes, undergrads and post-graduate students learn two
things: first, how to think architecturally within a given context; second, how to apply your
architectural thinking based on the conductive social environment and as a specific thing that
should be focused on visual skill. Visual skill is what distinguishes architecture from other
disciplines; specifically, the visual ability could be gained and tracked in site observation and
site analysis, which may need to be taught at the university per specific rules.

Evidence from the Universities
The problem in Egypt arises because the architectural programmes do not focus on the
visual skill as essential in the design process. The proof could be tracked in the curricula in
most distinguished universities, with Cairo being one example. These curricula only focus on
the visual skill of drawing through the courses addressed; the course regularly teaches
classes such as ‘Freehand Drawing and Visual Training’ without reflection of the outside
environment that a student lives through or sees on his or her daily trip. In other words, the
main objective of all instructors in the architecture programme is to raise the students’
intellectual skills with a missing part of how to criticise the current scheme in their built
environment.
In Harvard University—in the Department of Visual and Environmental Studies—students are
studying photography and studio art; Introduction to Still Photography, Slow Photography
(formerly Conceptual Strategies in Photography) and Expanded Visual Thinking. The
Department of History of Art and Architecture has a notable course, Islam and Image, which
addresses the relationship between the Islamic religion and photography looking ‘at the
broad scope of two-dimensional images produced throughout the Islamic lands’, through the
module entitled Twentieth Century Photography (Faculty of Arts & Sciences, 2017),
photography, race and citizenship (Lewis, 2017). Further, some researchers conclude the
importance of the photograph as supporting tools raise the visual thinking skills in
Architectural education (Lukovich, 2017; Pour Rahimian, Ibrahim, Wirza, Abdullah, & Jaafar,
2011; Toka, Kaplanb, & Tanelia, 2010; Salama, 2008; Salama & MacLean, 2017; Kress &
van Leeuwen, 1996).
Continuing to the importance of the specific disciplines like photography in urban design
teaching might be expressed in a similar way to the idea raised by Barnett, Parry and Coate
(2001) aside to the argument of learning through game-based learning by Madani, Pierce
and Mirchi (2017, p. 2). These thoughts are to change the undergraduate’s traditional
curricula toward emerging curricula that use, for instance, knowing how instead of knowing
that, and the proposition-based learning to the experiential learning (Table 1).
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Table 1: The distribution of the taxonomy of the learning outcomes among the traditional and
emerging curricula (Source: the author based on Barnett, Parry, & Coate, 2001; Bloom, 1956).
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In the case of Egyptian students, a question posed to students about the skills they would
like to develop, asking them to state them in order of importance. The answers the
researcher received were percussive since visual skills were not listed among the students’
answers. A diagram had shown to them the difference between what one thinks and what
people actually understand, with 86% of students agreeing with this description. This reflects
the gap between what students think and who othesr perceive the idea. Generally, the leader
of knowledge of urban design has stages (Abusaada & Elshater, 2018). Actually, their
answer regarding the previous interview, as well as being stacked with these students in
several courses, shows that most of them are at the 1st and the 2nd stages of knowledge
(Figure 3). Furthermore, if they have the ability to raise their skills to reach the 3rd stage
(‘action’, for instance), there will be a gap linking the gained knowledge to professional
practice and the labour market. Moreover, many individuals, as well as ‘architects, need to
draw while they talk in order to express their ideas’ (Brunon, 1971, p. 53). ‘They need to
make a mark on paper as they state a point; they build up a diagram’ (p. 53) as they develop
their argument, take a photo to document a place, event or even express idea that could be
applied similarly to his/her project. Consequently, most architecture courses should focus on
things such as site photography, and the intended learning outcome of photography courses
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that enhance student’s visual skill should be those skills that they should acquire before
graduating.

Figure 3: The leader of knowledge (Source: the author based on Abusaada & Elshater 2018).

A CASE FROM EGYPTIAN UNIVERSITIES
In 2013 the course Site Photography and Documentation: UPL 153 was designed and
developed by the author in the programme Landscape Architecture at Faculty of
Engineering, author’s university, Cairo. This module is designed for students at the first level
of their Architectural learning. Based on the questions raised, in order to create a state-ofthe-art curriculum map, there are five main stages of learned lessons that are covered in
different periods of time (Figure 4). For instance, camera shooting is covered in six weeks
and the rest in six weeks; the remaining time is for linking the knowledge gained to other
disciplines and practising on the critical thinking.

Figure 4: The five stages of the course structure (Source: Author).
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The course also has three submissions and follow-ups with pre-given criteria. Documenting
the photos, and in what field they are to be used, is presented in the designing of a poster or
book cover using the photos students have captured as well as to organise photo session
events. The photos are intended for exhibits during the last three years to document the
theme of Our vision–Our Place, Known and Unknown Places, A Voice for Children in Design
Process and the final one in Summer 2017: The Food in Built Environment (Figure 5). Also,
the learning outcomes of the serial vision is an activity to document with the photo-elicited
technique (Figure 6).

th

Figure 5: Some academic activities as the 5 lesson learned through the
documenting process (Source: Author).

The Methodology of Module Revisited
The module of ‘Site Photography and Documentation’ has been offered throughout the four
years of teaching within the Landscape Architecture programme for undergraduate studies
as a pre-request module for urban design. The current research tries to revisit and analyse
the progress of the course through the instructor’s reports, student feedback and experts’
interviews, as well as per external referees of the course itself. The course report is one
resource for course improvement. Analysing the instructor’s reports during the course offered
provides both summative information for decisions relating to curricular development and
formative information for instructional improvement at the academic instructions tenure and
promotion in higher ranks. The results of this analysis will report the core skills of
understanding, intellectual and practical skills regarding the students’ attitude.
The students’ feedback was collected by the questionnaire (Appendix A) through 554
participants who completed the course during the last four years and ten sessions of the
course offered. Only excellent students, with grades of A+, A, A-, were invited to this
investigation as partners to discuss the pros and cons of the current teaching policy. The
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limited selection is because the excellent students’ peers are in less level of the academic
progress that enables them to give helpful feedback. Besides, the inconvenient grades of
students who had not gained excellent marks may affect their responses. The number of
collected responses of these outstanding students comes from 82 students (14.80%) out of
554 students who passed the module distinguishably during the last ten semesters. Table 2
shows the number of students enrolled in the module from the beginning in Fall 2013 and
their relevant grades. Aside from the understanding, intellectual and practical skills, the
invited students were interviewed about the transferable skills that support the critical
thinking, creative thinking, communication and collaboration.

Figure 6: The application of the serial vision in the documenting process (Source: Author).

Excerpts were selected for the interview based on being early career professions practising
urban design or architecture using the digital photography techniques. In order to have a
photography module in Urban Design Programme, the questions that the instructor asked
needed an explicit answer. The questions are compiled and modified based on University of
Glasgow (2017) to cope with the Egyptian context. The issues asked to the academic
lecturers within the tutorial of the module were:
•
•
•

What do you want learners to comprehend and be able to do by the end of the
programme/course?
How will the seniors be able to use the gained knowledge? Doing what? In what
circumstances?
What level are you endeavouring?
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•
•

What will the novice need to do to describe the students’ progress and how well
they have achieved the outcomes?
If someone were to question the followers what they have received in this
programme/course, how would you like them to respond?

Fall 2013

Spring 2014

Fall 2014

Spring 2015

Spring 2016

Summer 2016

Fall 2016

Spring 2017

Summer 2017

Fall 2017

Table 2: The students’ grades during the academic semesters that the module is offered relevant to
the invited students to fill out the questionnaire form (Source: Author).

A+
A
AB+
B
BC+
c
CD+

0
4
3
16
26
19
17
20
11
2

0
1
2
3
4
7
10
6
3
0

2
3
7
10
19
20
14
12
8
2

3
3
6
12
21
19
18
12
7
3

0
0
2
5
14
15
12
11
11
6

0
2
5
7
3
2
0
0
0
1

0
0
1
2
1
0
0
0
0
0

0
5
6
6
0
2
2
1
2
0

4
4
9
3
4
5
1
1
0
0

1
2
7
4
4
5
6
1
0
0

D
F
Total

0
2
120

0
1
37

0
0
97

0
1
105

9
0
85

0
0
20

0
0
4

0
0
24

1
0
32

0
0
30

Total
10
24
48
68
96
94
80
64
42

Students invited
to fill the
questionnaire
10
24
48
0
0
0
0
0
0

14
10
4
554

0
0
0
82

A+= 97-100, A= 93-96, A-=89-92, B+= 84-88, B= 80-83, B-=76-79, C+=73-75, C=70-72, C-=67-69, D+=64-66, D=
60-63, F <60

WHAT LEARNING SKILLS SHOULD THE STUDENT OF URBAN DESIGN HAVE?
Results and Discussion
This session includes the review of the instructor’s feedback, the experts’ point of view about
the questions raised in the section of the methodology, and the results of students’ response
to the questionnaire in Appendix 1. The author as an instructor of the architectural
photography module provides feedback that covers the module contents of the five phases of
learning outcomes (Figure 4). This feedback covers the syllabus (Table 3) and
the assessment/evaluation process. The instructor’s report for the module during the last four
years (Fall 2013 till Fall 2017) follows the bell curve of mark distribution (Figure 7). The grade
point average (GPA) is located between the B and B-. Notably, the number of students
enrolled in the module varied from 7-120 students.
Besides the module outline and phases, the following points are the learning outcomes of the
first learned lesson, which are determined as a result of the first three lessons learned. At the
end of this group of topics, the students are able, first, to define the importance of
photography in architecture and urban design disciplines. This learning outcome is listed
among the cognitive domains of thinking and knowledge with a specified skill of
remembering. Secondly, the students processed in a higher level of the cognitive area of
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thought and knowledge through applying the basic principles of site photography on the
regularly visited sites. Third, the teaching staff guided the students in the psychomotor
domain of skills by responding to selections and postures of the best places and objects
(figures) in picking a photo. Fourth, for complete overt response in the psychomotor domain,
the students should be able to prepare the camera settings for colour, depth, leading lines,
and contrast. Fifth, the adaptation of the skills of honing and refining photo elements is also
applied by the end of the antecedent lessons. The sixth learning outcome and final stage of
the 1st learning lesson has a high level of designing scenarios for sightseeing to cover the
ability to create a pattern of a specific situation(s). For the evaluation criteria of the first
submission, the student presents ten photos. The evaluation is focused on excellent
composition, a focus on emphasising the exciting elements of the building design, light
interacting with a building, architectural photography being clean and uncluttered, balancing
factors, leading lines, framing, the standpoint, and the adjustment of the vertical and
horizontal lines. In case of achieving them all, the students will be graded 10 out of 10. If one
item of listed criteria is missing in one photo, the grade will decrease by one mark out of 10.

Figure 7: The distribution of grading system during the years the course offering (Source: Author).
Table 3: The syllabus of the module ‘Site photography and Documentation’ Code: UPL 153 that is
taught in Faculty of Engineering, Ain Shams University (Source: Author).
Week No.
st
1
(4 hours)

nd

2
(4 hours)

Course Content (Topics)
First: Preface,
What is this course about?
Course Description,
Course Syllabus; Course Aim, Course Outcomes,
Grades, Course Outlines, References
Independent Theme,
Course Contents,
Framework,
Applied Work.
Second: Introduction
The Camera: a good relationship should come between
the students and his/her camera which starts with the deep
understating of potentialities and usage of the tool and
various context
First:
What Makes a Great Architectural Photo?
Second:

Required activities for the
next time
Take two photos

Marks
-

Apply the principles of
photography on the campus of
the Faculty of Engineering (two
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Week No.

rd

3
(4 hours)

th

th

5
(4 hours)

Prepare for the 1 submissions
(Compare the forefront 4
photos and the modified
version of the said ones)
10 marks
Take a photo of any place
around your living environment
or in the campus

Converging Verticals
Camera Standpoint
Composition and Framing
nd
Creative Tips and Tricks and 2 submission
The Effects of Focal Length Image Formats

th

6
(4 hours)
th

7
(4 hours)
th
8
(4 hours)

5 marks

rd

The 3 submissions and follow-up
In this the student receives comments (Midterm: pinup as a printed submission and written quiz).
The task is to select a theme for an exhibit
What can be seen here and there, the Figure and
Ground
The documenting process through the Serial Vision

th

9
(4 hours)
th

10 -11 (8
hours)
th
12
(4 hours)

Preparing the argument to
defend the submitted work

Prepare the frames, theme,
poster selected photos

th

th

10 marks

th

Assessment and follow up through the discussion of the 5
photos

th

The 5 submissions and final revision of the paperwork
and printed documents.

14
(4 hours)

25 marks

Finalize the theme

The 4 submissions:
The usage of the photo(s) in the field of specialization
(draft submission of the theme and elected photos) +
the serial vision submission
Site photography in the natural environment and the
social settings
Putting them all together

13
(4 hours)

Marks

st

First:
The Role of Architecture as a Photographic Subject
Importance of Vanishing Points
Second:
Feedback on the picked up photos
st
The 1 submissions: The start to pick up objects in a
rectangle
Follow up and comments (5 photos on the screen show)

4
(4 hours)

th

Required activities for the
next time
photos)

Course Content (Topics)
Site visit (the main campus of the FOE)

Capture 5 photos for:
Events related to food
urban choseindoor places (kitchen,
bathroom, …etc.)
Prepare the frames for the
selected photos

th

15
(4 hours)

10 marks

Presenting an exhibit that could be Our Place- Our
Vision, Known and Unknown Places, Food in the Built
Environment, Cairo Below the Eye Level, ….etc.
The Final Exam

th

16
(2 hours)

40 marks
Total Marks
The Total-contact Hours

100 marks
15x4=60 h

Colour Codes
st

The 1 lesson learned
th

The 5 lesson
learned

nd

rd

th

The 2 lesson learned

The 3 lesson learned

The 4 lesson learned

The evaluation

The assessment

Regular Day

The second submission is an assessment process that comes after the 5th and 6th weeks of
working on some selected principles of architectural photography. This submission is in the
form of choosing an idea that will be expressed in one photo. As a result of the five lessons
learned, the student will be able to select a theme with a similar subject matter, the same
technical composition, and a similar mode or feeling. Also, he or she will be able to apply the
principles discussed previously to the selected theme. Moreover, by reaching nearly to the
end of the second phase, the student will have the technical ability to resolve and manage
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the disturbing elements in picked-up photos. Five areas of consideration will be taken into
account when reviewing the creative execution of the picture. The photo that makes the cut
will be graded on a five-point scale. Specifically, students will receive one mark for each of
the following criteria: the uniqueness of the vision (standard versus creative); the lighting
(reflections, standard, silhouette, and flash vs. no flash versions); vanishing point(s),
horizontal or vertical elements, and angle of view; depth of field (shallow, deep or
somewhere in between) and place of focus; and distracting elements, inadvertent inclusion of
a subject (contrails, vehicles, etc.), or lens flare.
For the third submission (midterm exam evaluation), and as a result of five lessons learned,
the student will have the ability to define the basic knowledge of a written exam. This written
exam is assessed out of 25 marks. These marks are distributed in two parts: theoretical
(knowledge base and comprehension base) and application. The theoretical part is evaluated
out of five marks based on first describing the site's photography process and the principles
of a good photo. Second, he or she should be able to state the technical and aesthetic
differences between traditional and digital photography. Third, the student can list the
relationship involving the art maker, the process, the product, and the viewer. The fourth
ability is limited to letting him/her describe the impact of the context on the site photography
and define the composition of objects in the photo farm. Fifth, the student should show
his/her excellence in locating the best position for picking up an impressive photo or
comparing two or more pictures of the same site and the same condition of lighting.
Meanwhile, the assessment of the application part is assessed out of 20 marks, which
include the application of all the previous fifteen points of the first and second submission
over printed ten photos (15 marks out of 20), and the quality of the delivery is marked out of
5 marks out of 20.
For the fourth submission: Using the photos in the field of architecture and urban design, the
student should learn critical thinking skills through self-evaluation to reach the level of
creation. The point is to make a defence judgement based on the internal evidence or
external criteria discussed in other cases similar to his/her submitted photos. The student in
this submission has compiled the components and ideas into a new, whole picture. Besides,
the student has broken down the objects and idea(s) in the captured images into simpler
parts to find a solid argument to convince his/her instructor(s) and colleagues to give their
voices. The assessment criteria include, first, five marks for the designed issue using a
photo. The design evaluation looks for relevance in the selected theme, legibility in the
presented idea, image quality, and links between the images. Also, the point that the
evaluator(s) has considered in referring the submitted design is based on the learning
outcomes. In this matter, the cognitive domain is followed by both the knowledge and skills
necessary to define the objectives/messages of the poster, cover, etc., which stated and
addressed specific issues. The student’s design ended with a conclusion based on
the available data. Also, through fitting the affective domain of valuing antedate, the student
designs the theme with excellent composition, as well as neat and attractive elements or/and
fonts. In internalising the affective domain, the student acts upon the presented information
creatively through clear graphics.
The remaining five marks are graded to the serial vision. The selected track for the serial
vision starts at specified points and gradually begins to take photos as the photographer
walks from point to point in the process that makes sure of inclusion of the elements and
gives different information from the previous points. The students should have the ability to
internalise the changing view that provides a sense of discovery and drama. The student is
graded on the second five marks if he/she describes all the above points. Moreover, he/she
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gets four marks if the student forgets the criteria of start and end point and mentions some of
the above. The three scores will be deserved if the student remembers the requirements of
the beginning and end point, the position of each photo, and mention all the above. Finally,
the grades are equalled to two marks if the student gives some short notes of the path that
the photographer should walk and neglect the previous elements.
To manage physical elements of the surrounding environment, the process that produces an
enthusiastic impact of the affective domain and feeling that student has is through a singledirection path to configure and investigate the relationship between the two parts of the
visual experience, the existing view, and the emerging view (Cullen, 1971). Notably, in
separating the existent from the come-into-view picture, Cullen (1971) captures the feelings
associated with the experience of the current viewpoint and the expectation of the next view.
The pedestrian’s view continually varies when keeping track of a curving pathway and
entering an urban space or altering a direction.
In the final stage of the learning outcome, the fifth submission, which is entitled ‘putting them
all together,’ the student is assessed accumulatively and is actively engaged in the affective
domain. The student’s learning outcome is evaluated based on the previous seventeen
points. Half of one mark for each point in the assessment criteria and one-and-a-half marks
are graded on the student's ability to the transfer the knowledge and attitudes of the affective
domain that were gained in the course and link them to other modules like site analysis,
graphic design, design studio, or urban design. In addition, communication and presentation
skills are considered to advise the student on how to present his or her work.
The semi-structured interview with academic lecturers (6 experts) gives some remarks in
term of intended learning outcomes of the Photography module and the reflection of these
findings on other modules. Regarding this matter, the importance of the module is found in
auditing the way students should see objects within their constructed environment.
Furthermore, most interviewees coincide that the module can help them in regard to
interpreting and when thinking critically about the composition of objects. Regarding the
response of the question ‘What do you want learners to … by the end …,’ all of the experts
mentioned the importance of camera shooting. Alongside this, some of the respondents
added that learning photography contributes to captured screenshots in digital media (i.e. 3D
max).
By contrast, older professors mentioned that the module was not essential for raising the
visual skills; drawings, tracing and depicting, picturing, tracing object as the effective method
that can increase curiosity and imagination skills. To find out how will the seniors be able to
use the gained knowledge through doing what and in what circumstances, the critical
thinking was common in four responses and the answer were skipped by others.
Furthermore, the response of the level that the instructor is endeavouring in that module was
in the primary stages of studying architecture. To be declared, one of the experts commented
that ‘[…] the course could be an elective course for whom are interested in photography.’
‘The student progress could be tracked in the case of site photography modules by several
means, assignments and submission should be at the end of the list’ said an early career
female expert. In this, she mentions the assessment-based learning and problem solving as
a way to evaluate the intended learning outcomes.
For the last question, one of the experts commented on the importance of opening the floor
to the students to develop the contents and choose the places that would be captured. He
added, “By this, my students will give perfect feedback by the self-directed and meta196
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cognitive learning of professional, instrumental and social skills relevant for design creativity.”
By contrast, an expert added that there was no need to have this course in architecture or
even urban design programmes; a one-week workshop will enable the students to learn how
to take good photos and document them as well.
The results of students’ responses to the questionnaire show relevant answers to be near to
the global benchmark concerning the following questions: ‘How likely is it you would
recommend this module to a friend or colleague?’ The choices of the expected answer range
between 0–10 from ‘not at all likely’ to ‘extremely likely’. In Figure 8, the response comes
reaching the net promoter score (38) to the global benchmark (40). This score is reflected in
how relevant topics are discussed in the course regarding the expected career, yielding
scores of 36.46% for ‘very relevant’, 23.96% for ‘extremely relevant’ and 6.25% for ‘not at all
relevant’. For the question ‘As one of the intended learning outcomes is seeing objects
differently, how reachable was this goal?’, the responses varied between ‘extremely
reaching’ (45.92%) and ‘not at all reachable’ (3.06%).

Figure 8:The response to ‘How likely is it you would recommend this
module to a friend or colleague?’ (Source: Author).

The arrangement of the topics that had been discussed in the module reflected their
importance, from their side, of the tips that should summarise the issue explained to them
followed by the camera technique and shooting. The link from photography to other
disciplines comes in the latest stages, although without this link students could not be able to
use the gained skills in a further advanced module that he/she may practice such as site
analysis, urban design and/or 3D max. In particular, photo-participation in an event or
workshop was arranged low stage. Figure 9 and 10 give a score out of 10 for the
recommended topics with priority given to both the expert and architecture students. Some of
elder professors thought the importance of the module to be as an elective course or to be
taught as a one-week workshop rather than a core course. There was a minor distance
between the respondents of professional participants and the students of the earlier level of
the module.
The standard deviation (Table 4) gives a result of a high score for the evaluation possess as
a most important topic for the students. Meanwhile, the tips for good photos come in lowest
level. Aside from understanding, practical and intellectual skills, the transferable skills gained
by the end of the course are shown in Figure 11. Curiosity, imaginably, visual and arguing
skills have a high percentage of other skills gained per the module. Notably, some
respondents’ answers were gained (other) are out of context and are not relevant to what
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had happened regarding the module’s teaching policy (i.e. the presentation techniques and
all listed skills).

Module Investigation: 'Site Photography & Documentation'

SurveyMonkey

Figure 9: The response of both the professional practice and the student enrolled in the course to the
issue ‘Question 5: Arrange the following topics based on the importance (Source: Author).
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Table 4: The basic statistics of results gained from answers to the Question 5 in the students’ survey
(Source: Author).
How will your work be evaluated?
Photo-participation in an event or
workshop
Documenting process (e.g. serial
vision)
Camera techniques and shooting
The link of photography in other
disciplines
Tips for good photos

Minimum
1.00

Maximum
6.00

Median
3.00

Mean
3.66

Standard Deviation
1.93

1.00

6.00

5.00

4.55

1.39

1.00

6.00

4.00

3.77

1.11

1.00

5.00

2.00

2.09

1.08

2.00

6.00

5.00

4.68

1.07

1.00

6.00

2.00

1.95

1.04

Figure 11: The arrangement of transferable skills that the student should gain (Question
6) (Source: Author).

The responses of one-ended-questions open several remarks related to the appealing of the
course, the importance of indented learning outcomes, having tangible module outcomes
and theoretical and background education regarding being a photographer rather than an
architect. Some respondents made it clear that they could not understand some questions
and terms (i.e. visual, agility and critical thinking skill,) and said that some words were fuzzy
(i.e. initiative and entrepreneurialism). Some could not determine the importance of the
intended skills. Regarding this, a student said: ‘This is my first level in architecture, I have no
link to what had been taken in other courses. Maybe later, I will have a chance to find out the
correlation and interference between disciplines. Furthermore, it is good to discover some
places and sites that I visit regularly, but I could not recognise its beauty or ugliness.’ The
critical thinking skill is noticed throw their response regarding the ‘assessing method should
be more specified’, said one of them. In regard to recommending the course to others, one
response mentioned it was ‘not easy to recommend the course to a friend unless he/she is
an architect. The topics raised most are not related to pure photography; architecture
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photography.’ The text analysis of the responses shows seven tags for 30 responses and 52
skipped-answers (Figure 12).

Figure 12:The tags of analysing the responses to the open-ended question (Question 7)
(Source: Author).

Findings: Photography is in Urban Design Programmes/Tracks
The outcomes of the current work handle, first, the teaching and learning policy and
procedures in the module/ lectures of photography in urban design Programmes. In so doing,
photography could be stood as a separating module or embedded through procedure start
from the course goals and indented outcomes, the taxonomy (domain) of learning outcomes.
Second, the findings link between both the learning outcome and assessment settings and
the evaluation method and their criteria. The third discusses the possibility of the continuity in
both disciplines: urban design and photography.

Teaching and Learning Outcomes
The supposed learning outcomes in the module/lecture is designed to have the characters of
being, first, specified in term of what actual knowledge, skills, and feeling should the student
has at the end and what tools are available. Second, the learning outcomes should be written
from the perspective of the learner (student-centred wise). Third, the skill level, time and
other resources students have should be appreciated. Fourth, the objective statement should
be relevant and result oriented to show their mastery of the module content. Finally, the
indented learning outcomes should be measurable in term of how I will know that the
students have accomplished this outcome. This is directly linked to learning outcomes versus
the assessments. Apply these criteria to photography module in Urban Design Programme,
the contribution of photos elicited is recognized in some topics such as design principles and
applications (Figure 13). The learning tools in urban design pedagogy using photographs,
also, are seen in the site visit and technical presentation as well as the techniques of
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documentation. The indented learning goals supposed module of photography lead to the
course outcomes that is structured by the topics and lesson learned (Table 2).

Figure 13:The indented learning outcomes (marked in blue) that the visual skills could be included
implicitly (Source: Author).

Learning through the Assessment and Evaluation
The link between the learning outcomes and learning objects, from one side, and
assessment versus evaluation, on the other side, is crucial. Assessment and evaluation
process, in general, should consider the overt criteria, policy procedures and the marking
load compared to the workload. For photography module and during the year offered in the
author’s university, the evaluation criteria have been developed to match the topic listed
previously in Table 2. Notably, the assessment criteria have the characters of being ongoing,
positive, individualised, provide, and feedback. The evaluation has the feature of being
providing closure, judgmental, applied against standards, showing the shortfalls. Both the
assessment and evaluation need evidence driven and overt criteria (Knaack, 2011; Wiggins
& McTighe, 2005).
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Generally, the evaluation criteria are classified based on the lesson learned in each phase of
learning objectives. Further, the marking load is described elaborately. Specifically, the
assessment in the site photography module is applied for the psychomotor and affective
domain. So far, it is plausible to consider the evaluation criteria in the supposed evaluation of
photography topics are tools of learning. The boost and/or build-up are, also, recognized in
the students’ feedback through the percentage of interviewees who give a voice for the ability
of the arguing and critical thinking.
The course syllabus discusses the assessment criteria; listed in the second and the third
submissions) the with the students consider and in some cased let them elect the way to
critique his or her colleague. This correlation of feedback and the assessment is regarded as
a decisive issue which enabled some students to recommend the course to others highly.
Moreover, the real question raised in the class about the evaluation skills; the evidence is
seen in the percentage of student who gives a voice of the importance of the arguing, selfcriticism and critical thinking skills. This finding matches the argument raised by Norton
(2004), Hornby (2003) and Gibbs (1999) of using the assessment criteria to increase the
students’ learning. Further, the balanced and comprehensive method to evaluate pedagogy
would include many points brought from an extensive collection of teaching policy. Such a
method would consist of not only student questionnaire, but also self-assessments,
documentation of instructional outlining and design, evidence of scholarly activity to promote
and boost education, and most importantly, evidence of undergraduate learning outcomes.
However, that is not all. A holistic evaluation of teaching policy would be necessary to include
various types of peer assessment, more commonly referred to as “peer observation.”

The Regenerative Learning Process: Photography [with]in Urban Design
For being sustainable and regenerative in urban design as a discipline, the matter should be
savvied in the adapting the change of the current and coming generations. In this,
sustainable increase the value across the board in the long-term. In so doing, the 'value' here
indicates to teaching and learning value (Neuman, 2015). By its power of being a ‘theme-inaction, single-handedly directed the teaching policies and learning outcomes’ (Neuman,
2015, p. 17). These spread the use of knowledge, understanding, perceiving and
documenting the diverse settings. Further, the current findings match the concluded remarks
of Lim et al. (2016) and (Loveless & Williamson, 2013) about the use of multi-sensory and
multimedia to match the changes and attitude of the current generation. These two tools
boosted the way persons see their lives, and this should change the way the lecturer or
instructor teaches students. Besides, several blogs mansion the importance of media in
highlighting the pros and cons of our cities (The Institution of Civil Engineers (ICE200),
2017); The School of Life, 2015) and how the image of the city should be and would be
committed to students after their graduation. Photography and other media techniques will
enable learners to nourish the visual skills and visual thinking as a pre-required for teaching
and learning urban design discipline. The last indeed require such psychomotor domain:
skills and doing.

CONCLUSION: A LONG-TERM VALUE
‘Professors, students and practitioners often are amateur photographers of cities and
planning. All of us could produce not only images but documents of long-term value’ (Krieger,
2011, p. 317).
202
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Abeer Elshater
Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (182-208) – Regular Section

In architecture and urban studies, the matter is not how we can see things; instead it is how
we perceive them in context and the vision of documenting them correctly. The necessities of
photographers and urban designer unavoidably collide in the world of architectural
photography. Though both professions qualify as art professions, designers and
photographers manage to see things very differently. Urban designer form, threedimensional spaces, while a photographer is concerned with only two dimensions and in
some case the object, not the background. Architects like to see photos that contain a
maximum of visual information and that convey the dimensional and tactile effects of the
structure in a pure, unadulterated fashion.
A photographer’s interpretation can use framing and composition to produce a very different
impression of the same building—an idea that can be seen by the architect to have an
adverse effect on the informational nature of the image. The point is, every architectural
photo depicts an argument that can—from urban designer’s point of view—compromise the
authenticity and informational nature of built environment appearance. This contradiction
makes it especially challenging for an architectural photographer to satisfy both individual
and parties with a single photo. Within the module of photography and in reference to Urban
Design programme/module comprised of the methods, tools and techniques and visual skills,
visual skill could be embedded in the site visit, data collection, data analysis so on and so
forth through short-, medium- and long-term interaction.
The critical thinking, creative thinking, communicating, collaborating and visual thinking, can
contribute in the vague in urban design module and even the programme itself. The following
key points are proposed. They are the results of teaching a photography module in urban
design programmes, but could be suitable across different genres. The concluded six key
factors, which foster the integrity of the two modules, includes:
•

•

•

•

Bottom-up teaching strategy: Both photography and urban design education
create outcomes derived from not only the cognitive and knowledge domain, but
also the psychomotor, skills and attitude domain. Starting with the end in mind
will let the module, lecture, and/or programme have deep focus on the intended
learning outcomes.
The student has a role: It is necessary to open up student participation in
teaching policy by offering them choices on the format and outcome of a course.
They may, for example, prefer to do an
exhibit
and be assessed in this manner. This will call upon various skills and diverse
ways of learning to complete. These covers affective domain and alter the statute
and feeling positive.
Knowledge alone is not enough for learners: The psychomotor and affective
domains are also important to let the student see places regularly visited
differently and clearer. These two domains are a prerequisite for learning urban
design.
Reflections and implications: Visual documentation of the current context of
cities/ towns have always played a significate role in the studies of urban
morphology. It is geared toward understanding the meanings, defining baseline
conditions, investigating, analysing the current misfits and envisioning the
possibilities for the future. The method of documenting a visual setting, that
includes techniques of digital media for the description of place during a short or
long period of time, aside to its past, present, and future, have an essential role
in morphological readings of cities or towns.
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•

•

Bridging the gaps to an open end (breaking the circle): Although the gaps in
knowledge could be bridged easily, the affective domain makes the gap
disappeared because learners and lecturers enhance co-teachers and colearners in the practicability of these contemporary approaches.
Integration: The integration of knowledge skills and attitudes across a wide
range of disciplines and synthesising their qualities. In these insights,
sustainability is an incubator for a combination that provides a vein for urban
design to integrate different academic disciplines or trans them all outside the
border of academia.

In sum, the focus of urban design teaching in the twenty-first century needs to move to
development-oriented physical planning and design that covers not only the typomorphological and functional dimensions but also the perception and response of
sensory cues. Therefore, photography is a teaching tool for seeing the environment that the
urban designer manipulates. Urban design programmes should prepare forthcoming urban
designers to understand adequately the outer context and the things that are seen.
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APPENDIX A
This questionnaire is designed by the author and produced on the
[https://www.surveymonkey.com/r/5M6S5XT] and launched to a selected number of student.
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INTRODUCTION
Thinking correctly in every domain of knowledge is a necessity for an architect. Nowadays,
architects face complex challenges in the field of architectural design and its procedure,
which demand critical and creative thinking in the course of problem-solving. Information
technology advances constantly nowadays and this poses a challenge for architects and
planners (Salama & Courtney, 2013: 53) especially in design thinking approach. Critical and
creative thinking increases the power of correct decision-making of students in recognition of
design demands and selection of the most ideal solutions and methods for the design
process. These types of thinking are considered as the important dimensions of professional
operation in architecture and its education, particularly in the field of design. In fact, the
critical and creative thinking is the necessary part of design pedagogy, design process and
professional adequacy of architects. The critical thinking is a cognitive procedure in which
decision-making is conducted by reviewing reasons and analyzing of available data. In other
words, critical thinking is a self-monitoring (Ghanizadeh, 2017) and a purposeful judgment
procedure which helps students to have a proper selection to solve the problems. Creative
thinking is an ability to create and innovate (Poon, 2017). Creativity is a way of operating
(Popova, 2015). Creativity takes multiple perspectives on a problem and needs the
generation of ideas that are then evaluated to switch between different thoughts (Gabora &
Ranjan, 2012; Howard-Jones, 2000; Kaufman, 2011). In fact critical thinking is the process
that the architects should use to reflect on, assess and judge the assumption underlying their
own and others ideas and efforts and creative thinking is the process that involves the
interaction of both associative and analytic thoughts (Beaty, Silvia, Nusbau, Jauk and
Benedek, 2014), that are unique, useful and noteworthy. The key skills of critical and creative
thinking which have been compared in this research during the architectural design process
are identified in the research methodology, Table 1.
Architectural design process includes a large number of decisions and needs a creative
endeavor with mode shifting to generate and evaluate ideas (Cross, 2011; Dorst & Cross,
2001). This mode shifting is so important in the design process (Lawson, 1997) and this
process requires the skill of "design thinking" which should be critical and creative.
Therefore, the teaching method and the way of guidance during the design process are really
important for improving thinking skills. The common architectural teaching methods in
universities provide individuals with plenty of theoretical information but don't exactly teach
them a proper way of dealing with the practice of architecture. In reality, the traditional
teaching methods in universities transfer composition of data and concepts to the students,
but don’t teach them how to analyze, prioritize, organize and integrate the emerging
knowledge which is the necessity of design thinking that leads to effective and meaningful
learning. Therefore, for developing the proper thinking skills, the role of schools as the
source of information and professors as the transmitter of data should be updated. Today,
design studios are where students learn to “think architecturally”. In the studio, students have
the main responsibility for figuring their way through the design problem, and the mentor’s
role is mainly to ensure that they do not drift too far off-course (Al Khalifa, 2017:26). The
students should try to improve their thinking and reasoning skills in order to be able to
process and apply the information rather than just memorizing them.
Active strategic teaching model (ASTM) is an educational approach which can be used
during the design stages in providing content to implementation and evaluation. The
proposed model displays the relationship between these stages in a consistent and
hierarchical way that facilitates meaningful proceeding. The framework of ASTM was
developed according to the experiences obtained from consecutive years of teaching in
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architectural design studios. The main idea is that the design process can be completed in a
purposeful way with the establishment of meaningful relationships between different stages.
Objectivity and flexibility, are essential for solving design problems, and changes in this
process, through meaningful way, seems to be beneficial and required. In this study, the
effect of ASTM in the improvement of creative and critical thinking skills among the
mentioned group are examined and evaluated.

RESEARCH BACKGROUND
Architectural design is the core of the architecture program in most architectural schools in
the world. Nowadays Architectural studios and engineering consultancies are reinventing
themselves to adapt to social, technological and productive needs (Masdéu & Fuses,
2017:6). Learning is an active and internal process in which students actively use their
knowledge in generating new ideas. The learners select and transform information, construct
hypotheses, and make decisions in order to find a solution for a problem (Salama, 2015). In
this way, the teacher should try and encourage students to discover principles by
themselves. The teacher and students should engage in an active dialogue.
Bruner has claimed that we should not provide data to a learner but face him with a problem
or a situation in order to discover the relations between different aspects of problems and
solutions (Bruner, 1966). The educational program should also be developed in an
interactive way so that the learners are provided with positive approach and motivation.
In the research conducted by Cakir and Yurtsver at Karabuk University in 2013, the projects
designed by students in architectural design studio 5 were reviewed in order to evaluate the
critical thinking skills in the course of architectural education. The results of this research
showed that students could have a good critical view about known situations and could
review and analyze them with more precision. The research emphasized on the necessity of
the revision of current teaching strategies and utilization of new strategies in order to improve
the critical thinking skills during the design process to solve the problem between the fields of
practice and education creatively. Due to the results observation and experience of various
procedures of problem-solving process during the architectural education is so important. In
this process, all of the students evaluate their situations, problems and the details and
elements that they use in a multi suggestion condition, so this develops the way of critical
thinking about their own and the others' projects. Students achieve awareness about the
design problem and also they inquire and search with their own ideas (Cakir & Yurtsever,
2013).
In another study, an attempt has been made in order to examine the capacity of complex
learning environments in design education. In this research, a comprehensive learning model
has been proposed in which both attending traditional classes and web-based learning
environments were considered. This model has made an optimal incorporation to create
maximum learning and to allow for maximum flexibility in order to adjust to different
environments. Observations and research that have been conducted in educational and
professional environments in Iran, showed that architecture students usually don't have right
skills of critical and creative thinking and there are challenges in proposing a proper
architectural design education. So students in architectural design studios suffer from
ambiguity and confusion throughout the design process, especially in creative stages of the
process from developing a design concept to final design stages (Kian Ersi, Talebi & Shabani
1390:45). Therefore, in design studios, critical and creative thinking skills of students should
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be promoted to help them in solving problems and dealing with design challenges. This can
be done by using a special program that provides an interactive relation between various
features of design including analysis, criticism, review, evaluation, and conclusion (Whiley &
et al., 2017). Since the implementation of this method can be time-consuming for architecture
professors and its utilization could be considered challenging for novice teachers, it seems
necessary to review its effects especially in innovation and critical thinking in order to
propose a step-by-step and clear educational package that can be properly used by
teachers. The present study has been designed and conducted with the aim of determining
the effect of ASTM on critical and creative thinking skills of architecture students as an
effective educational method for teaching architecture design studios.

METHODS
This study generally is conducted based on qualitative and quantitative methods and case
study analysis. The first step is to describe the main concepts consciously and to determine
their main infrastructures; through which, these concepts could be analyzed in the field of
architecture. After the description of the framework of the concepts based on studies and
experiences, the current research tries to examine the effect of teaching methods in
architectural design studios during the design process. This goal is achieved by qualitative
evaluation of projects, documents, and processes conducted by individuals and quantitative
comparison of those in defined studios. So in this research, the results of the projects and
also the success rate of students and the effectiveness of each method will be evaluated
throughout a quasi-experimental study. This quasi-experimental study is done with twodesign groups by evaluating them in a pre-test and post-test procedure. The statistical
sample includes the students of architectural design studio 4, in Tabriz Islamic Art University,
in two consecutive academic years (2014-2016), spring & fall semesters with the total of 78
students. Before starting the test, the students of the fall semester in the 2014-2015
academic year and spring semester in the 2015-2016 academic year were selected
randomly as the control group and the students of the spring semester in the 2014-2015
academic year and fall semester in the 2015-2016 academic year as the intervention group.
In both groups, the pre-test of critical and creative thinking skills and interest level about
architecture was conducted. In fact, for pre-test, the previous projects of the students in past
terms and the process that they have passed for problem-solving related to previous
architecture design studios were reviewed and analyzed, again qualitatively and
quantitatively.
In order to evaluate the creative and critical thinking skills in the post-test stage, the
conducted procedure by the students in both control and intervention groups and the results
of the design process were reviewed and analyzed in interim and final delivery stages.
During this process, the skills of critical and creative thinking were considered as the main
aim of the study. Five key skills of critical thinking and three key skills of creative have been
compared between the results of both teaching methods in this research. These key skills
which are presented in Table 1 have been selected from the references related to prominent
professors who are primarily known for their research and writing on creative and critical
thinking skills. The references that are mentioned in the table below, have introduced the key
skills which are most closely align with the architecture design process and its necessities.
Creativity is a keyword in the explanation of the design process and education. Psychological
researchers indicate that the creative process can be taught (Sawyer, 2012). For the success
of an architectural design, skills, knowledge and insight of the designer in developing the
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design concept, creativity and motivation are essential (Poon & Mazlina, 2017). Criticality is
an opportunity for purposeful thinking and acting according to the criteria. So critical thinking
establishes an appropriate relationship between different factors which affect problem
conditions. In fact, critical thinking helps the process to have positive results due to the
purposes. This aim of this study is measured through the fields of critical and creative
thinking skills as expressed in table 1.

explanation

analysis

inference

interpretation

evaluation

- State results
- Justify procedures
- Present arguments

- Examine ideas
- Identify
arguments
- Identify reasons
and claims

- Query evidence
- Conjecture alternatives
- Draw conclusions using
inductive or deductive
reasoning

- Categorize
- Decode
significance
- Clarify
meaning

- Assess credibility
of Claims
- Assess the quality
of arguments
(inductive or
deductive)

- What were the specific
findings/results of the
endeavor?
- Please let us know how
you conducted that
analysis.
- How did you come to
that interpretation?
- Please take us through
your reasoning one more
time.
- What do you think that
was the right answer/the
right solution?
- How would you explain
why this particular
decision was made?

- Please tell us
again your reasons
for making that
claim.
- What is your
conclusion/what is
it you are
claiming?
- Why do you think
that?
- What are your
arguments pro and
con?
- What
assumptions must
we make to accept
that conclusion?

- Given what we know so far,
what conclusions can we draw?
- What does this evidence
imply?
- If we accepted that
assumption, how would things
change? - What additional
information do we need to
resolve this question?
- What are the consequences of
doing things that way?
-What are some alternatives we
haven’t yet explored?
-Let’s consider each option and
see where it takes us.
- Are there any undesirable
consequences that we can and
should foresee?

- What does
this mean?
- What’s
happening?
- How should
we understand
that What is
the best way to
characterize/ca
tegorize/classif
y? - In this
context, what
was intended
by doing that?
- How can we
make sense out
of this
experience?

subject

creativity

- How credible is that
claim? -- Why do we
think we can trust
what this person
claims? - How strong
are those arguments?
- Do we have our
facts right?
- How confident can
we be in our
conclusion, given
what we know now?

motivation

These three fields are three elements of creativity
(Amabile,1996)

key skills of creative
thinking

key skills of critical thinking (Facione, 1990)

Table 1: Key skills of critical and creative thinking (Source: Facione, 1990; Amabile,1996).

1) skills related to domain or subject (knowledge and recognition towards facts, principles, theories,
and ideas contained in given subject)
2) skills related to creativity (break a habit, understanding of complexity, thought broadness and
communication)
and 3) skills related to motivation

The key skills of critical thinking is the ability to think independently, think in a logical way,
analyze the actual information with respect to personal experiences, check the validity of
something with evidence, and argue for acceptance or rejection, assess information received
and minimize the risks of acting on the basis of one false assumption, the search for
evidence, the reasons and the evidence to judge and conclude and examine various
probabilities, and consult with experienced and expert people.
The students should use critical thinking skills throughout all stages of the design process. In
fact, during every stage (The program studies, sketches, design development, evaluation,
and conclusion) the students should use the key skills of critical thinking. So the students and
also the teacher should use critical thinking steps just completed in the situation described in
figure 1. The students of the control group were carried out with the conventional method and
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the intervention group received the ASTM, respectively, for 16 sessions during 4 semesters
between 2014-2016. During the conventional method, the students proceed with their own
design accordingly after they were provided the design brief. The teachers provide
information and concepts within a time period at the initial sessions. Then each student goes
through their own design process, after doing a general study on the design problem
individually or collectively. In this way, only two-person conversations happen between the
students and the teacher to discuss the design process and evaluate the results. Versus the
students in the intervention group were informed about ASTM and the quality of its structure
and planning in the first session. The explanations in relation to each stage were provided to
students in their relevant sessions. The ASTM (presented in figure 1) were designed through
reviewing the available resources and also experiences of design studios, where, the authors
have attended.
Preliminary description about the project and class schedules
Program distribution- beginning of the studies (Site analysisCase studies about site and location, function, form, structure,
Mechanical and electrical systems, interior design)
Presentation of studies and analysis
Visiting the site – start to design (Analysis of the location: the
difficulties and the potentials)

)
Sketch 1 (Sketch design)

explanation
analysis
inference
interpretation
evaluation

Team evaluation

Design development (Study of possible solutions) - correction

Feasibility study- Correction
Sketch 2 (3d images and models)

explanation
analysis
inference
interpretation
evaluation

Team evaluation

Overall Evaluation session
Correction
Sketch 3 (Details design)
Temporary delivery of the design project
Final correction

Team evaluation
Evaluation
Team evaluation

Conclusion of the design process- Explanations about the
presentation of final projects
Final delivery of the design project

Evaluation

Figure1: Active strategic model (Source: Authors, 2014).
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Students carried out each stage according to the proposed model. After finishing each stage,
students tried to have a conclusion and a discussion about the findings and to offer proper
reviews and suggestions for improvement. In addition, the sectional results were evaluated
by the professors and were returned to students for completion. The critical and creative
thinking skills of both groups were reviewed in interim and final delivery stages. The statistics
analysis was conducted by SPSS software. In addition to descriptive statistics (relative
frequency and mean), following assurance of equality of distribution (Kolmogorov-Smirnov
test), the independent t-test was utilized to compare mean score of critical and creative
thinking and also the mean difference of the results between both groups. To compare the
demographic features of both, Fisher's exact test were used to compare gender and marital
status, ANOVA test was used to compare the previous knowledge level of architecture and
interest in architecture, and also the independent t-test was conducted to compare the age
and grade point average (GPA) of both groups in previous semester.

METHODOLOGY OF STUDENTS’ GUIDANCE IN ARCHITECTURAL DESIGN
STUDIOS
Procedure
In the present research, the students of the architectural design studio 4 were selected to
evaluate the two presented design methods in solving the design problem. The subject of all
studios was the design of Passenger Terminal in Tabriz International Airport in order to have
the same opportunity to test the critical and creative thinking skills. The students’ activities
and works were evaluated at any stage of the design process in relation to key skills
(presented in table 1). In fact, during the semesters, it was tried to consider all projects in
order to understand the problem-solving method used and to record the results of all stage.
In this procedure, in the intervention group, tasks and sketches, group discussions, team
evaluation and some active programs were used in any session. In some sessions,
discussions and diverse sketches were set related to purposeful questions and data
transaction. The main aim of these activities was to motivate students and face them with
design challenges in order to promote their skills and knowledge and to train them in the
ways of thinking. The teachers mostly played the role of advisor and consultant in this group.
At the end of the discussions, in addition to summation about the subject by students, they
submitted their own opinions in relation to performed sketches and also indicated their
questions and recommendations about any item freely and actively.
In contrast, in control group, the students develop their design by the conventional method.
In this case, after defining the design problem, each student develops his own design and
proceeds different stages of the process in coordination with the professor. During this
process, each student has individual corrections with the professor. The way of solving the
design problem may differ from one student to another. In fact, each student does his or her
design process in a teacher-cantered manner.
Finally, the design project is delivered in two stages of interim and final. In this group the
student's own effort, motivation, knowledge, ability, his own creativity and criticality in
decision-making and the effort of the teacher to have positive conversations with the student
during the corrections and some collective discussions and special activities that occur in the
studio depending on need and discretion, help the students to promote their thinking skills
during the architectural design process. In this research, the conducted works in both groups
were divided and evaluated in any stage according to five key skills of critical thinking
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including explanation, analysis, inference, interpretation and evaluation and three key skills
of creative thinking, including subject, creativity and motivation, as already discussed in this
paper. The works of the students were reviewed and scored in different stages. As well these
key skills were intended and targeted in the summary and conclusions in order to investigate
and compare the success of each project in response to the design problem. The analysis
conducted during the semesters has also been assessed with final results obtained at the
end of the term. In fact, in this procedure, the mindset and the way of thinking, action,
behaviour and attitude of students were considered and evaluated.

Data collection
The tools of data collection were student submission documents related to the interim and
final delivery of the projects, because of their comprehensiveness. The evaluation of both
stages was performed based on the related contents and objectives of each one. The score
for each stage of the delivery was considered 10 that forms the total score of students in
architectural design 4 studio. Indeed in the scoring of any stage, the different factors were
involved. For example, during interim delivery, in addition to related documents to the design
process, the study packages and case sketches and in final delivery, in addition to final
documents of design, details related to structure, facade and interior design and presentation
were considered in scoring, depending on their own ratings. The scoring of delivered
documents was related to scoring of any part, quality of presentation, the extent of
desirability, innovation, efficiency, suitability and beauty of provided response to the design
problem. The teaching method didn’t have any influence on scoring strategy. In the following,
the main examples of these projects are introduced.

Figure 2,3: Examples of the projects that have
presented in control group in 2014-2015
Academic Year (Source: Authors, 2015).

Figure 4,5: Examples of the projects that have
presented in intervention group in 2014-2015
Academic Year (Source: Authors, 2015).
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Figure 7: An example of the projects that have
presented in control group in 2015-2016
Academic Year (Source: Authors, 2016).

Figure 6: An example of the projects that have
presented in intervention group in 2015-2016
Academic Year (Source: Authors, 2016).

Findings
The findings on personal characteristics showed that 54.2 percent of students were female
and 91.8 percent of the total were single. The age average of intervention and control group
were 21.22 and 21.42 respectively, as well as, the GPA average of past semester in
intervention and control group were 17.22 and 17.13.
The students of both groups had moderate previous knowledge (46.71 percent) about critical
and creative thinking skills and interest level about architecture was acceptable in both
groups, (83.39 percent). The results of critical and creative thinking skills in both groups,
before and after teaching by two methods, were provided in table 2 and 3. No significant
differences were found in the variable of gender, marital status, previous knowledge level
about thinking skills and interest level, age and previous semester GPA between both
groups.
Table 2: Comparison of mean and standard deviation of critical and creative thinking skills and their
key skills in ASTM and conventional groups before and after implementation (Source: Authors, 2016).
before

key skills

stage

independent
t-test

after

independent
t-test

ASTM

conventional

Significant
level

ASTM

conventional

Significant
level

explanation

2.52±1.07

2.74±1.17

0.474

5.40±1.38

4.25±1.17

0.001

analysis

2.34±1.17

2.74±1.55

0.273

4.28±1.16

3.94±1.15

0.276

inference

2.34±1.42

1.83±1.56

0.184

6.94±1.73

4.55±1.44

0.001

interpretation

4.77±1.19

5.06±1.62

0.412

7.70±1.89

7.00±1.27

0.102
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evaluation

2.77±1.30

2.28±1.34

0.162

7.13±1.49

5.00±3.21

0.001

subject

3.77±1.19

4.06±1.62

0.312

6.70±1.89

6.00±1.27

0.003

creativity

4.27±1.19

4.26±1.62

0.392

7.60±1.89

6.40±1.27

0.001

motivation

3.77±1.40

3.28±1.54

0.292

7.80±1.89

6.20±1.27

0.002

Total Score

10.40±2.00

10.55±1.97

0.760

18.61±2.99

15.00±2.00

0.001

Table 3: Variance of mean scores of pre-test with post-test of creative and critical thinking skills and
their key skills in ASTM and conventional group (Source: Authors, 2016).
teaching method

ASTM

conventional

Significant level

explanation

2.98±1.5

1.62±1.2

0.001

analysis

2.04±1.35

1.31±1.43

0.043

inference

4.71±1.51

2.83±1.46

0.006

interpretation

3.04±1.7

2.04±0.92

0.001

evaluation

4.46±1.45

2.83±1.13

0.001

subject

3.03±1.7

2.04±0.92

0.001

creativity

3.43±1.7

2.24±0.92

0.001

motivation

4.13±1.7

3.02±0.92

0.001

Total Score

8.31±2.17

4.55±1.78

0.001

DISCUSSION
The findings of this research indicate that ASTM had positive effects on critical and creative
thinking skills. Based on the findings, the intervention group had significant positive changes
in all key skills except "analysis" and "interpretation". Comparing the mean variance of scores
changes in both groups with independent t-test shows the increased scores of intervention
group than the control group in all key skills and in total scores. This increase just is not
significant in "analysis". It is notable that, the comparison of critical and creative thinking
skills, evaluates the key skills of creative and critical (as listed in table 1). It should be stated
that students do not have to be proficient at every individual skill in order to be able to follow
a proper decision-making process during the design stages. For example, a student might be
successful in his/her design only by being proficient in some of the proposed skills. The study
also shows that increases in the scores of students in intervention group during the design
stages, reflects the positive effects of the active strategic model in comparison to
conventional teaching method. Furthermore, according to the result, students educated by
ASTM developed a better critical and creative capability in solving the design problem and
dealing with challenges and have been able to interactively develop their design.
The reason for the promotion of critical and creative thinking skills with the use of ASTM is
that, in this method, various stages of problem-solving in design process (defining problems,
collecting information, brainstorming, analyzing, developing solutions, getting feedback and
improving on design) are provided in a way that the relation between them, their importance
and their effects could be recognized and examined easily and effectively. This promotes
perception and also contributes learners to add new data to existing ones (existing cognitive
structure). Consequently, this method provides a meaningful learning and promotes critical
and creative thinking skills. Since with ASTM, a learner had an active role in his/her learning
process, this led to the promotion of students in higher levels of creative and critical thinking.
As Jon Dewey indicates, if a learner takes action to collect and prepare the findings actively,
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the contents would be more meaningful for him (Dewey, 1982). But in the control group when
students work alone, they don’t learn to collaborate with other students, and their skills suffer.
Results also indicate that clear organization of stages allows teacher and learners to
exchange their own approaches regarding internal relations of each step of the process to
each other and also to explore the missing relations and issues. This, in turn, will enable
them to determine new teaching demands and to rearrange, update and evolve the model in
order to promote critical and creative thinking skills. On the other hand, cross-connections
between different levels of an active model that could reach higher levels of cognition is
created due to creative thinking of learners (Novak & Alberto, 2006). Using a proper teaching
method could help to provide training-based and comprehensive solutions, to prepare
students for professional activities and to create a relationship between the theoretical and
practical lessons (Black & et al,2000). Also, such method can reduce the anxiety of students
and consequently provide the higher level of learning and increase their learning interest. In
this way, the students go through different phases of thinking through a task and
accomplishing it from start to finish.
The findings of the research also indicate that ASTM has positive effects during the design
process, as the final delivery had significant promotion in comparison to early design stages
and this is due to increased level of critical and creative thinking among students. Most
projects of the intervention group are implemented as an evolutionary and gradual adaptation
of existing structures. In these projects, what changes and evolves is the capabilities of those
structures from a variety of dimensions; raw materials used, technical capabilities, form, and
so on. In the projects of this group, the purpose and the meaning of the design process are
quite obvious and they have successful back and forth procedure. Also, the degree of
interaction between different design documents is remarkable. These items in relation to the
control group is true about the fewer projects, but this relative success in relation to these
few projects does not have a coherent approach. This research is looking for a model for the
design process that is responsive, retrievable, flexible and informative. By using this model,
most intervention group projects are designed with a thoughtful approach, while the level of
imitation and eclecticism is high in control group projects.
It can be concluded that using ASTM and its features in the design studios could lead to
more success in responding to design challenges and could develop mental, rational and
design skills of students. So that, they could make accurate and suitable decisions during
different levels of the design process.

CONCLUSION
The training of high-level thinking skills as one of the main mission of higher education
necessitates the utilization of proper approaches which lead to the development of such
thinking. With regard to the results of the present research, ASTM is an influential teaching
method in promoting critical and creative thinking skills. Furthermore, the findings of this
research show that ASTM can be considered as a top solution for the evaluation of creative
and critical thinking skills since it reflects an image of thinking procedure to learners. Due to
the limited research in this field, for a broader review of this approach in future studies, it is
advisable that, active strategic models is to be prepared for each stage of the main model
that has been used in this research. Also, this could be prepared by students themselves in
small groups and based on their interest in carrying out that stage. The students in active
strategic model group obtained higher scores in interim and in the final delivery stage than
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those of the other group, which indicated the desired effects of this method in solving the
design problem. Indeed, among the projects that had been presented by the conventional
group, there were also few relatively good cases, but statistical tests showed significant
variance between success levels of the intervention group.
There are a few points in this regard: First, the students in intervention group obtained better
results in the final delivery stage which were much higher than those in the other group, and
it was because of using ASTM process. The next point in relation to the students' level of
success is that in dealing with the design problems their personal ability, characteristics,
interest, and knowledge, is so important. It is right that these are advantages in addition to
the teaching methods, but what should not be ignored here is that the students' proficiency
level, familiarization with concepts, tools, prospects and their motivation could be enhanced
by utilizing the proper teaching methods and proper models for the architectural design
process.
The achievements of the present research are the final projects of the students of
architectural design studio 4. The projects that have been more successful in these studios
are those that could utilize visualization and mental discipline in solving the problem
simultaneously due to the ASTM theme and could evaluate and produce, at the same time,
according to the ASTM process. In these studios, it was tried to contribute students in course
of reaching better solutions but not necessarily new ones. In fact, solving the design problem,
concluding and decision-making along with carefulness and deep thinking was one of the
purposes of ASTM in architectural design studios. Through the development of thinking
potentials, the students could think, understand and analyze accurately and make decisions
based on values and criteria. The architects who taught consciously, using specific planning
like ASTM, would have a critic and creative mind and also would be more successful in
future.
The Iranian contemporary architecture requires public participation to strengthen the
relationship between active strategic planning and architectural design process to develop a
thoughtful design culture. The necessity of such actions is the education of all social levels
continuously for a long term. It is clear that the universality of executive plans depends on
comprehensive education methods and plays an important role in providing the objectives of
sustainable development.
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Abstract
This paper presents some examples of architectural revivals
created by a promising Venetian architect at the beginning of
the twentieth century, in a marginal area of the city of Venice
known as Rio del Gaffaro that was subjected to an intense
phenomenon of redevelopment and urban development,
following the construction of new road and rail links to the
mainland. The original hypotheses for the evolution of the
lagunar city, proposed by their author, use an innovative
compositional syntax that becomes the thin line of division
between traditionally antagonistic references such as
classicism and modernism, or orientalism and localism, in
some of the best examples of neo-medievalist revival in early
20th century Venice. In particular, the use of historical
reference in the composition of the new architectural forms
establishes an intense, but quiet and pacific dialogue
between the ancient and the modern. In this comparison, all
interruptions between past and present are removed, not only
in the composition of the residential architectural cell but also
in the formation of the new urban fabric into which it is
inserted. This way of reinventing history was to open the way
for many subsequent readings and interpretations by other
Venetian architects.

S. Mazzetto*
Lebanese American University
School of Architecture and Design
Department of Architecture and Interior Design

*Corresponding Author’s email address: silvia_mazzetto@yahoo.it
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

223

International Journal of Architectural Research

Silvia Mazzetto

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (223-245) – Regular Section

URBAN DEVELOPMENT IN VENICE AT THE BEGINNING OF THE TWENTIETH
CENTURY
In the early twentieth century, after the period of Napoleonic urban reorganisation and then the
Austrian domination, the whole of Italy was caught up in a general climate of architectural
fervour, when new ways of thinking about history made their appearance in the form of the
revival (Aldrich, 1994), i.e., a return to the vitality of the past. The flowering of European
modernism, more luxuriantly than ever between 1880 and 1910, can be considered on the
whole as one great revival: the revival of the modern. The avant-gardes positioned themselves
on the opposite side of these trends (Bairati and Riva, 1997) but did not deny the value of
history, if not in words, although they did challenge both the historical conception of the
Renaissance and the ancient romantic conception of the revival (Allibone,1988).
The artistic renewal that influenced Europe and Italy at the turn of the century and was promoted
by schools and prominent figures in a general climate of culture and vitality, found itself
hampered in Venice by beliefs that aimed to maintain the historic centre of the city virtually
unchanged, diminishing all attempts at modernisation (Concina, 1995).
In Venice, for this reason, authentic experiences of modern design were lacking; instead there
were numerous examples of revivals by architects and engineers (Boito and Crippa, 1989), that
were concerned with historical reinterpretations of Venetian architecture (Goy, 1997); significant
examples of these remain, particularly in the marginal areas of the lagunar city (Puppi and
Romanelli, 1985).
In fact, around the turn of the twentieth century, the entire territory of Venice (Figures 1 and 3)
was affected by a number of large-scale urban construction projects, accompanied by significant
and innovative examples of residential projects (Howard, 2002). Together, these all aimed at the
renewal of the lagunar city. There was an intention to "modernise" (Maretto, 1969; Zucconi,
2002) the territory by introducing industrial activities which by their nature were entirely modern,
particularly in the areas located on the edge of the lagoon city or towards the mainland, and
constructing them on undeveloped ancient sites or newly filled-in parts of the lagoon. This desire
to revitalise the ancient city produced a series of routes cutting through its urban fabric such as:
the Strada Nuova (1866) and the Lista di Spagna (1930), connecting the train station with Rialto;
the reconstruction of the trading strip between Rialto and San Marco, where rebuilding
continued into the early twentieth century; the demolitions to create Calle Larga XXII Marzo
(1880); the filled-in areas of Rio della Scoazzera (close to Campo Santa Margherita), and Rio di
Sant’Anna in Castello; and finally the gradual enlargement of the whole arc of Riva degli
Schiavoni on St. Mark's Basin, as a touristic viewing point for the city (Figure 3) (Miozzi, 1957).
Prominence was given to the connection between the city and the mainland, with the
construction of the railway bridge across the lagoon (1846) between Mestre and Venice (Figure
1), and the road bridge (Ponte della Libertà, 1930-33) designed by the technical office of the
Municipality of Venice (Figure 2) under the direction of the engineer Eugenio Mozzi.
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Figure 1: The connection between Mestre and Venice with the construction of the railway bridge across
the lagoon in 1846. In orange: Rio del Gaffaro area where Torres' projects are set (Source: Maretto,
1969).

Figure 2: The connection between Mestre and Venice with the construction of the road bridge, Ponte della
Libertà in 1933 (Source: Maretto, 1969).

The same office was also in charge of the construction of the bridge across the Grand Canal
opposite the railway station (the new Ponte degli Scalzi, 1933-34). In 1866 construction of the
new railway station of Santa Lucia was also completed. So far as the construction of buildings
was concerned, due to the increasing demand for residential units and the insufficient number of
available sites in Venice, there were widespread proposals, both for new individual residences
and for residential complexes (Trincanato, 1978; Gygax, 2007) that had the aim of increasing
the number of residential units and facilitating access to the lagoon city by improving unbuilt
areas located in the vicinity of the new road and rail links (Figure 3).
The need for new residential units, due to the degradation of old buildings and the lack of freely
available lands, has created a lively debate in Venice since the second half of the nineteenth
century. In 1886, the Municipality approved the realisation of many new residential complexes,
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such as the San Leonardo complex in Cannaregio (1886) and the projects for San Giobbe, Sant'
Anna and San Rocco (1909).
Starting from 1913, the Autonomous Institute for Popular Houses in Venice (IACP) realised the
new residential interventions of Sant'Elena (Vittorio Emanuele II district) completed in 1924, and
of Santa Marta (Mussolini district) completed in 1928. These projects show the urban
development of the areas located at the edge of the lagoon city, between the end of the
nineteenth century and the beginning of the twentieth century.

Fi
gure 3: Map of Venice: the urban and residential construction projects between 1807 and 1933: The map
shows: -red 1. Construction of the road bridge, Ponte della Libertà in 1933; 2. Construction of the railway
bridge across the lagoon in 1846; 3. New railway station of Santa Lucia in 1866; 4. Construction of Ponte
degli Scalzi, located in front of the railway station in 1933; 5. Filled-in area of Rii dei Sabbioneti to
generate the new Lista di Spagna in 1844; 6. Strada Nova from Santa Fosca to Santi Apostoli in 1866; 7.
Filled-in area of Rio della Scoazzera close to Campo Santa Margherita; 8. Demolitions to create Calle
Larga XXII Marzo in 1880; 9. Enlargement of Riva degli Schiavoni on St. Mark’s Basin in 1880; 10. Filledin area of Rio di Sant’ Anna in Castello to generate the new Via Garibaldi in 1807; 11. New residential
complex of S. Leonardo in Cannaregio, in 1866; 12. New residential complex of S. Giobbe in Cannaregio,
in 1895; 13. New residential complex of San Rocco in 1909; 14. New residential complex of Sant’Elena
between 1906 and 1924; 15. New residential complex of Santa Marta in 1920; -in orange: Rio del Gaffaro
area where Torres' projects are set (Source: Author).

New residential buildings as a social status symbol
Many Venetians who owned plots of land close to the new links between Venice and the
mainland were greatly favoured by the new trade and the transportation of materials, so much
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so that they invested large sums of money in the construction of new homes and businesses of
their own in the vicinity of the new areas affected by the recent urban expansion and renewal.
Furthermore, following the renewal of interest and increased property values in these marginal
areas of the city, many Venetians living in the historic centre moved their family residence and
business activities into the new areas of urbanisation because they now offered an easy
connection to the mainland and improved the lifestyle of residents by facilitating their activities
and exchanges (Romanelli, 1977).
Of all the examples of new residential buildings of the early twentieth century (Puppi, 1994)
along this western margin of Venice, one interesting example stands out from the rest, designed
by the architect Giuseppe Torres (Domenichini, 2001), who was the son of the building
contractor Marco Torres, owner of a factory producing lime and hydraulic cement, and who
financed the construction of some of the most significant residential buildings in the territory of
Venice and the Lido, all designed by his son (Talenti, 1921).
The Torres factory was situated in the area of Rio del Gaffaro, a peripheral place of industrial
activity which, following the development of the new road and rail connections, assumed a
strategic role thanks to the now easy relationship with the mainland, and became the scene of
thriving residential development. In fact, the land owned by the Torres family came to be used
as a new permanent place of residence for the whole family as soon as they were able to move
from their habitual residence, previously at San Giacomo dell'Orio.
The contractor Marco Torres belonged to an entrepreneurial Venetian middle class that was
technically and culturally up to date and had many contacts and analogies with the middle class
of the European industrialised countries. Very often for the Venetian middle class, the
requirements of modernity and of presenting a public face took the form of building residences
that were in fact intended as an expression of their social standing. Being well-off, the Torres
family thus enabled their son, Giuseppe, as a young Venetian architect, to embark on an
architectural experimentation (Zucconi, 1997) via a number of projects for the family, beginning
from those historical references in the monumental Venetian surroundings whose magnificence
had always exalted the social class that owned them.
Although the construction of the numerous new residential buildings in Venice called for massive
capital investment, this represented only the visible tip of a phenomenon that affected all Italian
and European cities. In the single vast construction site that many Italian towns became, the
protagonists were engineers and building contractors, property developers, materials
manufacturers, landowners, and investors.
Having previously lived at San Giacomo dell'Orio, following completion of the new family house
by Giuseppe the Torres family moved permanently to Rio del Gaffaro near Marco's lime factory,
which had production facilities both in Venice and Vittorio Veneto.
The new Torres residence in Rio del Gaffaro, later called the "Casa Bizantina" was built
between 1905 and 1908. The project for the house, submitted to the Municipality of Venice on
January 11, 1905, was initially conceived with the aim of including a retail space at the ground
floor, for renting to a shopkeeper of some kind, but later the Casa Bizantina was permanently
inhabited by members of the Torres family. Giuseppe himself, along with his brother Duilio, had
his architectural practice there for many years but only took up permanent residence in March
1931.
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THE HISTORIC FORMATION OF THE URBAN FABRIC ALONG RIO DEL GAFFARO
The historic expansion of the city of Venice came about through a process of growth of the
ancient parochial nuclei, formed by groups of houses built near an old church. The urbanisation
process developed starting from these nuclei to reach the areas that did not have a parochial
centre by linking the islands with wooden bridges, extending the perimeter of the more ancient
city of Byzantine foundation (ninth century) (Scattolin, 1961; Maretto, 2012, 2013).

Figure 4: Map of Venice: a hypothesis on the consistency of the fabrics and the urban
perimeters at the end of the ninth century. The chart shows: -red: parochial nuclei formed
by churches, convents and agglomerations of houses; - light brown: the lands
presumably emerged; - brown: urban fabrics; - green: the possible existence of an
ancient city wall; -green arrows: urban gateways -violet: the hypothetical directions of
urban development; - orange: Rio del Gaffaro area where Torres' projects are set
(Source: Maretto, 1978).

The ancient Venetian house typology (domus) of the byzantine period (ninth century- twelfth
century) was the "courtyard house”: building type that included external spaces behind the
house, as part of the property, protected by walls (Figure 5). The open spaces were
progressively used by other houses, placed in alignment up to create elongated courts called
"calli corte".
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Figure 5: The Venetian "courtyard house” type of the byzantine period (ninth centurytwelfth century) that formed the groups of houses placed near a church and constituted
the ancient parochial nuclei at the origin of Venice (Source: Maretto, 1978).

This type of dwelling, constructed for the lower classes, was made up of individual small houses
placed in line on two floors located both along the main fondamenta, having an outlook to the
canal, and the “calli corte” perpendicular to it (Trincanato, 1948) (Figure 6). This urbanisation
activity during the gothic period (thirteen century– fourteen century) was aimed at creating
systems of large-scale serial organisation as the expression of an actual zoning law, and was
anchored in the strong type of the main building (domus), along canals and “calli corte”,
enhancing the cohesiveness of the property as a whole. It determined a land ownership
structure formed of elongated rectangular plots, set perpendicular to the waterway to exploit the
strong palatability of having an outlook to the canal.

Figure 6: Development of the Venetian "courtyard house” typology: the court was
occupied by individual houses placed in line on two floors, located both along the "calle
corte" and along the canal front (Source: Maretto, 1978).
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Its organised structure characterised this planning: a large-scale vision that specialised and
subdivided agglomerated and specialist political, economic, religious and residential activities
territorially (Figure 7), connecting them by pedestrian and navigable routes along which the
reclaimed areas gradually extended (Arslan, 1970). In the lagunar area, this gothic planning
action was dictated by reasons of necessity and convenience, making it possible to resolve the
complex quantitative and functional problems of the metropolis in an efficient economy of the
whole urban structure.

Figure 7: Map of Venice: a hypothesis on the consistency of the fabrics and the urban perimeters at the
end of the twelfth century. The chart shows -red: churches and convents before the twelfth century; - light
brown: the lands presumably emerged; - brown: urban fabrics; -dotted black: the possible existence of an
ancient city wall during the twelfth century; -violet: the hypothetical directions of urban development during
the gothic period. The urbanisation activity created systems of large-scale serial organisation that was
anchored in the strong type of the main building (domus), along canals and “calli corte”, enhancing the
cohesiveness of the property as a whole; - orange: Rio del Gaffaro area where Torres' projects are set.
The map shows the specialised and subdivided agglomerated activities (market and slaughterhouse),
political activities (Palazzo Ducale and Palazzo Patriarcale), economic (port), religious (churches) and
residential (urban fabrics) (Source: Maretto, 1978).

In most cases, the circumstances under which construction was carried out translated this into a
variety of typological and historic-stylistic versions (Figure 8), of which one example was the
bicellular or tricellular houses built on lots that had a water frontage of about eight or nine
metres. That dimension is the matrix of the built structure of Venice and also appears fairly
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frequently in the other peripheral zones where the lagunar city developed (gothic serialisation of
the byzantine house type).

Figure 8: Examples of ancient "courtyard houses” translated into a variety of typological and
historic-stylistic versions (byzantine and gothic) such as bicellular and tricellular houses built in
front of the canals. The drawing shows - dashed red: the bicellular or tricellular type of buildings
–dashed blue: the external space of the courtyard (Source: Maretto, 1978).
During the Venetian urban growth, the concepts of series and rhythm that had generated the
“continuous city” of the gothic period, paved the way for the proportion, balance, and unity of the
Venetian Renaissance. During the Renaissance (fifteen century- sixteen century), the city
acquires unity and individuality, while the renaissance buildings, in their function, play a unifying
role in many urban areas, linking together different parts of the city, in harmonious balance.
As such, Rio del Gaffaro represents a typical peripheral canal of the gothic and renaissance
periods that became very widely diffused in some of Venice's sestieri (districts), and formed the
open structure that came to characterise the sestiere of Dorsoduro: a connecting fabric of small,
sparse original parochial nuclei which in this way formed the node-points within the continuous
city of the gothic period.
Rio del Gaffaro in Venice can be considered a significant example of the peripheral canals
created in Venice during its urbanisation in the gothic period (Maretto, 1978), formed after the
expansion to the west of one side of the island quarter of S. Pantalon (Figure 9), the ancient
parochial nucleus of Venice founded in the ninth century. This urban sector was the
consequence of the extension to the west of a pedestrian route from Campo di S. Pantalon. This
route, which took the name of Salizzada di S. Pantalon as it extended towards the periphery,
became a fondamenta (Fondamenta Minotto) or quayside running along one side of the canal
and then, with the construction of another fondamenta (Fondamenta del Gaffaro) on the
opposite bank, became a typical canal of the gothic period, with fondamente on both banks.
Later on, the connection of this canal to other rii determined the location of the new civic and
religious centre, the Campo and Church of S. Nicola da Tolentini, both founded in 1528 (Goy,
1989).
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Figure 9: Rio del Gaffaro: formed after the expansion to the west of one side of the island quarter of S.
Pantalon. The map shows: -red: Campo and Church of S. Pantalon, Campo and Church of S. Nicola da
Tolentini; -red arrows: expansion to the west of a pedestrian route from Campo di S. Pantalon (Salizzada
di San Pantalon) which became a fondamenta (Fondamenta Minotto) and then was extended, with the
construction of another fondamenta (Fondamenta del Gaffaro) on the opposite bank, until the new civic
and religious centre of Campo and Church of S. Nicola da Tolentini, both founded in 1528; -orange: Rio
del Gaffaro area where Torres' projects are set (1) Casa Bizantina (2) neo-renaissance palazzetto (3)
neo-gothic house; -violet: the linear structure of lots due to the gothic layout and some gothic buildings in
the Gaffaro area such as (4) Palazzo Marcello (5) Casa al Malcantone (6) Palazzo Minotto; -light blue: rii
and canals (Source: Maretto, 1978).

The boundary of S. Pantalon may only have begun to develop its north-western penetration in
the 13th century after it acquired extensive wet areas in 1222, owned by the Barbo family, the
location of which is unclear but can easily be identified along the northern frontage of Rio del
Gaffaro, where there was an area of ancient pile-dwelling colonisation that has conserved traces
of the old organisation, precisely in the most ancient nucleus around the church. Soon afterward
in 1236, further large extensions of the contiguous Lago dei Badoer were donated. These
overtook the original nucleus around the Church of S. Nicola da Tolentini, bordered to the west
by the rivus Pitulus (the Rio di San Pantalon), in the direction of the Salizzada di S. Pantalon
and towards the Fondamenta Minotto, until they made contact with the areas of colonisation of
Santa Croce, along Rio dei Tolentini (rivus Crucis).
If we accept some historical studies (Maretto, 1992) which suggest that a fortified wall existed as
early as the ninth century (Figure 4), a distinction can be made between the oldest areas of the
Venetian built fabric and its more recent densification. According to those interpretations, the
way in which built fabric is positioned in Venice, along canals with double fondamente of a
peripheral character, similar to Rio del Gaffaro, recalls by direct analogy the linear structure of
the villages that formed on the mainland, outside the gates of walled cities (Figure 7).
Very often these fabrics built along canals with double fondamente are accompanied at the back
by elongated open field lots, which are free of buildings or with buildings that were evidently
constructed at a later date than the frontages: a characterising feature of the villages outside
walled cities. Those fabrics may have derived from a concentration of waterways that could
have produced a kind of "urban gateway," an opening in an enclosure that may not necessarily
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have been a wall or for defense, but only created a differentiation with respect to the original
main historical urban encirclement.
The perspective view of Venice by Jacopo de' Barbari (Cassini, 1971) shows the presence of
numerous residential units overlooking both sides of the fondamenta in the Rio del Gaffaro area
(Figure 10), arranged in rows with the steady rhythm of the gothic-period subdivision (Bettini,
2006). The open spaces behind the built frontages are also clearly distinguishable: orchards and
cultivated fields typical of the marginal areas of the city not yet entirely built up.

Figure 10: A detail of the Venice perspective view by Jacopo de' Barbari (1500). The drawing shows the
Rio del Gaffaro area and its residential units in the coloured centre –red and violet alternated: the number
of residential units overlooking both sides of the fondamenta in Rio del Gaffaro area, where Torres'
projects are set; -green: the open spaces behind the built frontages; -light blue: Rio del Gaffaro and Rio
del Malcantone; some building of the gothic period (1) Palazzo Marcello; (2) Casa al Malcantone (3)
Palazzo Minotto (Source: Cassini, 1971).

Reading the Historic Land Registers
The sequence of historical registers describes how the planning situation at the beginning of the
twentieth century in the area adjacent to the Rio Gaffaro had come about. The built fabric of the
fondamenta is shown as a linear structure of lots, set out on the constant parallel boundaries of
the medieval layout and orthogonal both to the Rio del Gaffaro and the Rio del Malcantone. The
matrices of the gothic layout, the bicellular and tricellular dwellings, are visible (Gianighian and
Pavanini, 1984).
In the Napoleonic Land Register (1808-1839) (Pavanello, 1981), the canal frontage along the
Fondamenta del Gaffaro shows as wholly urbanised, while behind the frontage are some open
spaces of elongated rectangular shape (Figure 11). Housing occupies the area adjacent to the
bend formed by the Rio del Malcantone with an irregular geometry that is difficult to identify and
that also extends to the property owned by the Torres, where the architect Giuseppe Torres built
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the family house. A pre-nineteenth century building behind the property overlooking Corte del
Gallo, later restored by Torres, can be easily identified: the neo-gothic house.

Figure 11: The Napoleonic Land Register (1808-1839): detail of Rio del Gaffaro area. The drawing shows
-violet: the linear structure of lots due to the gothic layout; -light blue: rii and canals; -green: site of the
Casa Bizantina; -yellow: location of the neo-renaissance palazzetto in Rio del Gaffaro; -red: area of the
neo-gothic house (Source: Author).

In the Austrian Land Register (1840-1845) (Figure 12) the Torres family building lot is entirely
undeveloped, despite the presence of a water cistern. In the second half of the nineteenth
century there were about seven thousand cisterns of variable size in the city because even
though it is built on the water, it never had any sources of water supply, apart from a very poor
source located at the Lido. Therefore, it was the local custom to collect rainwater from the roofs,
from which the gutters conveyed it to the cistern, located in an open space, usually a court or a
free space between the houses, at the centre of which was placed the vera da pozzo (wellhead).
Finally, in the Austro-Italian Land Register (1846-1929) (Figure 13) the shape of the Casa
Bizantina designed by Giuseppe Torres can be made out, with its courtyard on the eastern side.
The size of the vacant lot influences his project because other buildings already occupied the
adjacent land. The boundary of the Byzantine House is set by its position and affects the
dimensions and proportions of the final design. The renovation project of the neo-gothic house,
behind the Rio del Gaffaro, is also influenced by the characteristics of the place and by the
gothic layout of the site. Besides, as the registers show, the lot adjacent to the bend of the Rio
del Malcantone is free of buildings. It was on this lot that Torres proposed building a neorenaissance palazzetto, also overlooking both Rio del Gaffaro and Rio del Malcantone.
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Figure 12: The Austrian Land Register (1840-1845): detail of Rio del Gaffaro area. The drawing shows violet: the linear structure of lots due to the gothic layout; -light blue: rii and canals; -green: site of the
Casa Bizantina; -yellow: location of the neo-renaissance palazzetto in Rio del Gaffaro; -red: area of the
neo-gothic house (Source: Author).

Figure 13: The Austro-Italian Land Register (1846-1929): detail of Rio del Gaffaro area. The drawing
shows -violet: the linear structure of lots due to the gothic layout; -light blue: rii and canals; -green: site of
the Casa Bizantina; -yellow: location of the neo-renaissance palazzetto in Rio del Gaffaro; -red: area of
the neo-gothic house (Source: Author).
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The projects by the young architect Giuseppe Torres, taken as a whole, are a particularly
significant example of early twentieth-century architectural revival, which was presented in the
interesting general plan of his interventions (Figure 15).
To this day the continuous building line on the Fondamenta del Gaffaro (Figure 14) - even
though in some places it is differentiated by the presence of some palazzetti, such as Palazzo
Marcello and Palazzo in Fondamenta Minotto - consists of a series of single-family homes of
medium tone, homogeneous and balanced in their dimensional, functional and representational
characteristics.

Figure 14: A recent aerial view over the areas of Rio del Gaffaro and Rio del Malcantone. The map shows
-green: Casa Bizantina; yellow: site of the neo-renaissance palazzetto project; - red: neo-gothic house.
(Source: http://sit.comune.venezia.it/cartanet/cartanet.asp?idcat=48. Accessed 1 September 2017).

UNDERSTANDING THE DEVELOPMENT OF THE CITY IN A NEW WAY
On 11 January 1905, the architect Giuseppe Torres submitted his first project for Casa Bizantina
to the Municipality of Venice for authorisation, in the form of four drawing sheets showing the
floor plans and the three elevations. The same year, on 3 October and 18 December, he
submitted two more projects for authorisation: one for a neo-renaissance palazzetto, also to be
built on the Fondamenta del Gaffaro on the lot adjacent to Rio del Malcantone, and the other for
the restoration of a neo-gothic house behind Casa Bizantina, close to Corte del Gallo, this too
belonging to his father. On this occasion, the architect drew up a general plan showing all the
properties belonging to his father and all the works to be carried out.
This general plan, dated 3 October 1905 (Figure 15), is an essential document for
understanding the architect's new design ideas, which represent his unique way of envisaging
how the city of Venice should be developing at the beginning of the twentieth century. His
compositional and design method is experimental, and attempts to establish new ties between
the ancient and the new (Boito, 1880), between the existing buildings and the new construction:
relationships based on reinterpreting history and the developments of the urban territory, in an
association of respect and continuity based on a direct, simple language of stylistic references to
the past and refined historical citations (Ruskin, 1898).
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Figure 15: The general plan was showing the properties in Rio del Gaffaro and all the works to be carried
out (3 October 1905). The drawing shows -violet: the linear structure of lots due to the gothic layout; -light
blue: rii and canals; -green: location of the Casa Bizantina; -yellow: area of the neo-renaissance
palazzetto in Rio del Gaffaro; -red: site of the neo-gothic house; - grey hatch: gothic buildings in Rio del
Gaffaro (Source: Author).

Figure 16: Projects of the neo-byzantine Casa Bizantina (11 January 1905) (right), and the palazzetto in
Rio del Gaffaro (3 October 1905) which was in a neo-renaissance manner (left). The drawing shows: violet: the linear structure of lots due to the gothic layout; - dashed red: the bicellular and tricellular
matrices adopted by Torres for his projects in Rio del Gaffaro; dashed blue: the void of the court is placed
within the solid and produces an interval, a break in the construction of the fabric of the Rio del Gaffaro
(Source: Author).

Overall, the three projects show the architect's desire to present his new idea for the
development of the city of Venice by using a new design tool: the revival. In fact, in addition to
Casa Bizantina, his project for the palazzetto was in a neo-renaissance (Paoletti, 1893) manner
and his plan for the house to be restored in Corte del Gallo had prominent neo-gothic stylistic
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features (Romanelli, 1985). Casa Bizantina and the neo-gothic house in Corte del Gallo
(Figures 16 and 17) went on to be built but unfortunately, in the case of the palazzetto, only the
copies of the drawings remain that Torres submitted to the Municipality.
In each of these projects, it is clear that the reference to historic architecture is used as an
effective tool for the design of the new. In fact, in the area of Rio del Gaffaro, where the gothic
subdivision imposes precise and restrictive dimensioning of buildings, and the densely layered
context refers back to the historical vicissitudes of the city, the projects by Torres measure
themselves against the existing architecture and are influenced by it. The strong traces of preexisting historical Venetian buildings do not limit or inhibit the young architect's creative energy;
indeed, they nourish it, and the bond between what exists and what is to be created is
strengthened thanks to his use of a compositional tool that takes its cue from past tradition,
reinterpreted and readapted to the functions and needs of the present/future.
Relying on the repetitive linear structure of the lots, due to the gothic layout, Torres developed
the project of Casa Bizantina having a bicellular front and the byzantine "courtyard house"
typology. The composition of the architectural elements (windows on the main elevation,
entrance portal) and the stylistic references (curvature of the arches, facade decorations), are
deduced with meticulous attention from tradition and are inspired by the style of some historic
buildings (Figure 16).
In particular, the examples of Venetian historical buildings that were adjacent to the Torres
property (Figure 16), such as Palazzo Marcello opposite the site for Casa Bizantina, the
neighbouring Casa al Malcantone, the old boathouse of Palazzo Marcello, and finally the gothic
palazzetto at the centre of the Fondamenta Minotto (Figure 9), are distinct sources of inspiration
for the new architecture in the projects that Torres submitted.
The neo-gothic house’s restoration project (Figure 17) is based on the gothic layout structure of
Rio del Malcantone, which is perpendicular to Rio del Gaffaro and created systems of largescale serial organisation. The house has a tricellular front and the plan is anchored in the strong
type of the main building (domus), along with “calli corte”. The composition of the frontage
(mullioned windows, portal) and the stylistic references of decorations are fastened to the
Venetian gothic tradition. However, the general architectural structure is more innovative and the
stylistic interpretation freer than the Byzantine House.
Finally, the neo-renaissance palazzetto project (Figure 16), while is settled on the concepts of
series and rhythm typical of the gothic Venetian period, it acquires a new significant individuality
which is emblematic of the Renaissance period, carrying out an evident reunifying role in the
urban fabric. In fact, the palazzetto has two perpendicular frontages facing the Rio del Gaffaro
and the Rio del Malcantone respectively. The bend formed by the Rio del Malcantone, which
generates the two canals’ confluence, is solved by Giuseppe Torres using new compositional
tools, such as both the urban gothic layout structure and the unifying role of the buildings
Venetian Renaissance typology.
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Figure 17: Projects of the neo- Casa Bizantina (on the bottom, to the right), the new palazzetto in Rio del
Gaffaro which was in a neo-renaissance manner (on the top, to the right), and the neo-gothic house in
Corte del Gallo (left). The drawing shows -violet: the linear structure of lots due to the gothic layout; dashed red: the bicellular and tricellular matrices adopted by Torres for his projects in Rio del Gaffaro.
(Source: Author).

In all the design hypotheses developed by Giuseppe Torres there is a nexus, consistently
expressed, not only between his work and the history of Venice, but also between his work and
the surrounding environment, emphasising the distinction between them and their mutual
implication, to take on meaning as a whole and as the combination of individual parts.
In the context of Rio del Gaffaro the continuous built backdrop of the very high-quality urban
environment of the canal seems almost interrupted by the presence of Casa Bizantina, which is
organised volumetrically as an isolated building, a “courtyard house” based on the typology of
old byzantine houses, in which the void of the court is placed within the solid and produces an
interval, a break in the construction of the fabric of the rio. This opening-up is also evident in the
zone of the bend of the Malcantone, where the inclination of the terminal ends of the buildings
and the inclination of the subdivision, as evidenced by the historic registers, varies over time and
leaves their interpretation to the freedom of the architect, who uses the typological reference of
the renaissance palace as a compositional tool of the new palazzetto.
The peripheral marginality of the Rio del Gaffaro makes it possible for Torres to propose a new
way of developing the historic city based on tradition, the building type, and the construction
technique of historical Venetian building, transformed and adapted by the specificity of the place
and the architect's experimentation.
The work of Giuseppe Torres presents itself mainly as an attempt to insert his residential homes
into a marginal area of Venice that was affected by a rapid process of expansion and urban
development at the beginning of the twentieth century. A Venetian place primarily made out of
all the relations established between the elements that compose it: earth and water, the one
reciprocal of the other.
Taken together, these new residential proposals configure an example of design at the urban
scale that does not proceed by the radical substitution of an historic fabric with a new fabric, but
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rather by placing new elements alongside the existing. The new architecture does not destroy or
disintegrate the original environment but transforms it by adding new elements which, although
they change the meaning of the ensemble, require the preservation of the old components. In
that, precisely, is the strength of the tradition that innovates whilst conserving, and conserves
whilst innovating.
The comparison between the Giuseppe Torres’s projects and other interventions made by other
contemporary Venetians architects shows how Torres’ approach, which was more linked to the
urban history and the Venetian typology of historic buildings, produces some results more
integrated with the urban context. For example, the new residential complex of S. Leonardo
(Figure 3) was designed in 1886 by the engineer Francesco Marsich (Figure 18) and the
Autonomous Institute of Social Housing (IACP), as part of the rehabilitation project for the
Venetian marginal areas, in the district of Sestriere of Cannaregio.
The project, although referring both to the historical typology, and to the Venetian aggregate
system, it does not build links with the urban fabric of S. Leonardo, in which it generates an
evident stretch mark. The result is just a feeble attempt at mediation between modernity and
tradition. The residential settlements are arranged in parallel alignments, and few subtle
morphological variations are introduced to make less rigid the new residential buildings for
insertion into the urban fabric.

Figure 18: The residential complex of S. Leonardo in Sestriere di Cannaregio in 1886. (Source:
http://sit.comune.venezia.it/cartanet/cartanet.asp?idcat=48. Accessed 30 January 2018)

Another neat project, the residential complex of Sacca di Sant'Elena (Vittorio Emmanuele II
district) was built in 1924. The project, financed by IACP (Autonomous Institute for Popular
Houses), was designed by Francesco Marsich, Daniele Donghi, and Giovanni Sardi. The new
district, divided into closed blocks to rediscover the natural introversion of the Venetian urban
fabric was constructed over a newly filled-in area in Sant’Elena (Figure 19).
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This new area was always considered as the terminal point of the S. Mark basin and therefore
mainly linked to the urban history of the city. Compared to other interventions, the Sant'Elena
project made more excellent use of the traditional Venetian forms, especially for the buildings
that overlooked the S. Mark Basin (Figure 20). The formal repertoire, taken from the byzantine
and gothic Venetian periods, was used for simulating artificial historical sedimentation.
Unfortunately, this simulation lacks a correct use of historical references in the composition of
forms.

Figure 19: The residential complex of Sant’Elena in 1924. (Source:
http://circe.iuav.it/Venetotra2guerre/02/marghera03.html. Accessed 30 January 2018).

Figure 20: The residential complex of Sant’Elena in 1924. The formal repertoire, taken from the byzantine
and gothic Venetian periods, was used for simulating artificial historical sedimentation. (Source:
http://circe.iuav.it/Venetotra2guerre/02/marghera03.html. Accessed 30 January 2018).
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A further example of intervention in the Venetian urban fabric is Santa Marta residential complex
(1920-1928), financed by IACP (Autonomous Institute for Popular Houses) and constructed for
the workers of the Cotonificio Veneziano society (Figure 21). The IACP’s designers made every
effort to provide the buildings with an impression of Venetian style, but the result has an
essential modern style that does not integrate with the morphology and urban fabric of Venice.

Figure 21: The residential complex of Santa Marta (1920-1928).
(Source: http://circe.iuav.it/Venetotra2guerre/02/marghera04.html. Accessed 30 January 2018).

These examples, referred to urban contexts of peripheral areas of development in the lagunar
city, compare the compositional, architectural and urban approach used by Torres with other
contemporary architects’ approaches. In each of them, the lack of relationships with the
Venetian history is visible, and despite attempts to establish relations with the past, stretch
marks are created in the urban fabric of the city as fragments of non-uniform history. In Torres's
projects, instead, the relationship with the past is based on reliable historical references,
creating a kind of continuity in the stratified urban fabric of the Rio del Gaffaro.

CONCLUSIONS
In the design for the growth of the lagunar city advanced by the architect Torres, an ambitious
new urban physiognomy is presented that characterises the new zones of access to the city,
above all, as new portals for entry to Venice immediately after completion of the trans-lagoon rail
and road bridges, the development of the Saint Lucia railway station, and the construction of
Piazzale Roma. Torres proposes new residential typologies for the Venetian middle class in the
form of houses and buildings that represent the status symbol of these new owners.
The compositional language, although it is modern, sinks its roots into the Venetian architectural
tradition without creating discontinuity with the past and by promoting a continuous relationship
of exchange with history, in symbiosis with its spatial, structural, and construction aspects
according to the notions of form, element, compositional constants, and style, within a general
definition of method that restores fondness to the practice of architecture.
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Albeit beginning from a careful analysis of historical Venetian buildings, by way of the
construction of a personal reasoning process that is cognitive concerning the themes of
architectural composition, Torres develops an own compositional language, reinterpreting the
past in a modern key in the form of the neo-byzantine revival.
The new city dialogues with the old, exalting its value and citing its construction materials, forms
and decorations, re-interpreted in a modern way. The visitor is greeted by a neo-byzantine, neogothic, neo-renaissance city that speaks of the value of the past through delicate, precious
historical quotations as the introduction to a pathway leading to knowledge of Venetian
architecture, its place, and its forms, beginning (which begins) from the new areas of urban
construction, the new portals of entry to the lagunar city, and leading into the centre of the
thousand-year-old highly stratified town.
Between the past, present, and future, in the compositional language used by Torres, a
relationship is established of respect and appreciation for history based on the tool of citation
and the personal reinterpretation of architecture: a small glimmer that was to open the way for
successive readings by many other Venetian architects.
Although the compositional exercise carried out by Torres, could not be used by the new
generation of architects, being so meticulous and impractical, it is an essential lesson of an
alternative way for understanding the development of the lagunar city.
The intense passion and the deep interest, which bind Torres to the history of Venice, constitute
the compositional thrust of his projects, always based on very detailed research of forms and
references. In fact, his research was continuously developed from surveying the few remaining
traces of the origins of the Venetian architecture (byzantine) and its development (gothic).
The vast number of surveys, researches and technical drawings, produced in particular for the
Casa Bizantina, is currently part of Giuseppe Torres’ fund at the IUAV Archive of the University
of Architecture in Venice. These drawings are an example of the grave and firm professional
commitment of the architect. The civic attitude, developed towards his work, lead Torres to
experiment the transformation of the past, using a strict and scientific approach, reinterpreting
shapes and proportions without altering the reading of the traces, but providing the tools he
used for such interpretation. Passion and scientific rigor are the bases of Torres’ compositional
approach that transforms the past into the modern architecture.
This paper aspired to have some implications for further researches which are currently
ongoing. The aim was to deepen the knowledge of Torres’ projects, in particular, the Casa
Bizantina’ one, analysing the historical references used by the author while transforming the
composition of the forms. The research intended to create an abacus of byzantine, gothic and
renaissance elements, including both architectural and figurative aspects. This meant providing
a useful tool for the Venetian compositional references, taken from the Torres’ work, which could
be used for the future new projects in the lagunar city.
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INTRODUCTION
Masjid has historically been a simple prayer hall, a walled courtyard (sahan) with a number of
entries, and a roofed arcade (riwaq) running along one or more sides of the sahan. The first
masjid, built by the Prophet Muhammad (peace be upon him) in Almadinah Al Munawarah in
622 AD, was a 30 by 35 metre enclosure (Oldham and Elkhateeb, 2008). In the prayer hall,
followers used to perform the daily five prayers, Friday prayers or listen to sermons and
speeches (Brown, 1989). The spatial configuration of the prayer hall was formulated in
accordance with the prayer ritual. Prayer is performed in parallel rows behind the leader of
the congregation (Imam) and in the face of Makkah (qiblah). In terms of Islamic law (shariah),
the front rows are favoured over the back ones (Kahera et al., 2009). This illustrates why the
wall facing qiblah is longer than the perpendicular ones (Damluji, 1998). In 628 AD, after the
transformation of qiblah from Jerusalem to Makkah, the prophet's masjid was enlarged to 50
by 50 metres but with almost the same spatial configuration (Grabar, 1987) (Figure 1).

Figure 1: (Above) The Prophet’s masjid before qiblah transmission (Source: Oldham and Elkhateeb,
2008); (Below) The masjid after qiblah transmission (Source: Grabar, 1987).

Through more than 1400 years, tens of thousands of masjids have been spread across the
world. Many of these masjids strictly follow the prophet’s model. Nevertheless, many others
apply only the principles but develop different architectural approaches (Fethi, 1985).
Generally, masjids can be classified into historical and modern (Elkhateeb et. al., 2016). The
historical are those built before the era of reinforced concrete, i.e. almost to the end of 19th
century (El-Said, 1993; Frishman and Khan, 2002; Holt, 1982). Modern masjids, those of the
20th, 21st and the later part of the 19th century, embrace a wide variety of movements,
theories, and attitudes (Abdou, 2003). Modernism resides particularly in a tendency to reject
traditional or historical forms in an effort to create new ones that are more adapted to change
in social, economic, and technical status (Alin, 2015). Modern masjids, generally built using
reinforced concrete, constitute the core of this work.
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With the emergence of air-conditioning, open spaces in modern masjids disappeared and
performing prayer became limited to the prayer hall (Al-Brahim, 1996). The advance of
structure systems allowed prayer halls to be wider with less pillars (Khan, 2008; MDC, 2008).
Experimentation and creativity in modern masjids have implications on the shape and
configuration of prayer halls causing, in some instances, defects in the requirements of
prayer ritual like disorientation to the qiblah, narrowness of front rows and missing the feeling
of reverence.
Prayer halls, according to a space syntax analysis, are the most influential in terms of
frequency of use and visual, spiritual and technical aspects (Aazam, 2007). Therefore, they
need more deep investigation and analysis. While some attempts have been made to study
and classify the masjid built form, none of the studies addressed prayer hall by itself. It is
believed that sorting prayer halls can constitute a base for formulating design criteria that
enhance the performance of such spaces.

METHODOLOGY
A discussion for previous attempts of masjid classification was, initially, introduced.
Meanwhile, tens of modern masjids in Jeddah, Saudi Arabia, were examined via Google
Earth, Jeddah Explorer, site visits, sketches and, finally, a full architectural survey for a
carefully selected sample. The sample includes 43 modern masjids spreading across Jeddah
city (listed and illustrated in Appendix 1). The architectural survey utilized laser meters,
conventional tapes, digital cameras and CAD software to document plans and sections for
each of the chosen masjids. Based on a detailed analysis of the surveyed masjids, the
spatial configuration, enclosure, symmetry and complexity of prayer halls were generated.
Later, the surveyed masjids were classified and categorized into types or categories. Types
most appropriate for prayer ritual can, thus, be deliberated. The methodology is illustrated in
figure 2.

Figure 2: Research methodology (Source: Authors).

However, "type" does not literally mean an image that can be reproduced or exactly imitated
(Younes, 1999). But, it is more independent, ambiguous but identifiable. Classification is a
strategy whose goal is the development of a set of related but distinct categories or putting
things into groups according to how they are similar; i.e. the study of how things can be
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divided into different "types" (Othman et al., 2008). Type or category, therefore, is an abstract
that can only be identified by the person who carries the classification activity who is usually
equipped with knowledge in the area of classification. Classification is characterized by
categorization, but not by hierarchical arrangement; the categories in a classification are
related to one another, not subsidiary to one another (Güney, 2007). Classification can
provide new knowledge that support or crumble preconceived ideas (Bambang, 2006). This
suggests that classification is the most appropriate method for the scrutiny of prayer halls
architecture. It gives opportunities for organizing, ordering and may consequently identify
ideal types.
Every classification study is usually based on certain "ideal" type that will be the reference in
identifying the level of changes in other models under study (Doty and Glick, 1994). No doubt
that the prophet’s masjid is that type to be taken as the reference in any study. The
classification of modern masjids can, then, illustrate similarities and differences with the
original one. It can also pave the road to formulate design criteria for the design of masjid.
Al Gohary (2008) argues that in contrary with historic ones, modern masjids across Saudi
Arabia follow similar design concepts producing comparable or generic prototypes but with
very little variations. He refers variations to the individual creativity efforts which, according to
his viewpoint, are limited by codes and regulations. This allows the outcomes of the present
analysis to contain modern masjids across Saudi Arabia; though, validation might need
further investigation.

PREVIOUS ATTEMPTS FOR MASJID CLASSIFICATION
Masjid is linked to its time and place; the social and cultural context contributes to and
influences the style, the elements and the overall composition of the masjid. All the time,
architecture is influenced by a number of variables including the region, the period, the
trends of the moment, the client and the architect’s views, the purpose and the symbolic
value. Different variables brought different results of forms, compositions, materials and
elements. It is fascinating to look at the different results architects have reached in the last
few decades when facing the design of masjids (Holod et. al., 1997). The variety of masjids
produced over time stimulated researchers to classify the multitude of masjid styles.
The importance of classifying and understanding the architecture of masjid lies not only in
the forms of architectural language but also in the collective meanings it transmits to the
Muslim community. The relationship between masjid and the community has always been
characterized in the structure of the Islamic city. Beside the main body of prayer hall,
ancillary parts, which give the overall configuration, support and articulate the meanings
(Mohamed and El Abd, 2011).
Many attempts have been made to classify masjids. In such concern, four alleys can be
noted: first, according to dominating elements; second, according to geometry; third,
according to design school; and fourth, according to size and area of catchment. With
regards to dominating elements, masjids are classified into five types including, as shown in
figure 3, the Arabian or the hypostyle, the dominant central-dome or the Ottoman, the four
iwans, the triple-dome, and the detached pavilions (Hillenbrand, 1994; Khachan, 2008;
Buhalfaia, 2006; Michell, 1978; Khan, 1990; Xiaowei, 1994). However, this classification
draws the broad lines of the prayer hall without going into details of its spatial properties.
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Figure 3: The classification of masjids according to dominating elements (Source: Khachan, 2008;
Buhalfaia, 2006; Michell, 1978; Khan, 1990 edited by the authors).

According to geometry, masjids are attributed to follow one of the principles of centralization,
modularity, symmetry or geometric patterns (Longhurst, 2012; Embi, 2012; Kaplan and
Salesin, 2004). Again, this approach classifies masjids according to the reference to which
the elements of masjid are arranged. It concentrates on the entire composition of the masjid
rather than the prayer hall. Moreover, this classification overlooks other types of composition
like the creative forms and the collision of forms.
From the design school perspective, masjid architecture is classified into hybrid styles or
Westernization (1800-1900), revivalism (1900-2000), traditional or vernacular, conservative
or conventional, adaptive, modern, postmodern – high-tech, eco-green, eco-tec or high
technology types (Hattstein and Delius, 2007; Rasdi and Tajuddin, 2007; Petruccioli and
Pirani, 2003; Serageldin and Steele, 1996). Modernism in masjid architecture was brought to
life supported by experimentation and difference in restrictions, symbolic imagery, together
with technical data and background history (Holod and Khan, 1997).
Regardless of design school, the exterior and interior architecture of masjids have direct
connection with the scale of masjid and its symbolic role, the origin and background of the
architect, the degree of liberating from the traditional to reflect the present, and the extent of
utilizing the latest technologies and approaches in construction and materials. Location has
similar effects especially with masjids built outside Arab-Islamic world when attempting to
emphasize the Muslim-ness of the building (Salam-Liebich, 1990).
Classification according to design school is concerned more about the approach of design.
Emphasis is put on the configuration of form, the allocation of elements, the visual impact
and external features that reflects the thoughts of the school (Figure 4). This might have
impact on the internal or the external configuration of the prayer hall, but, it is not given the
foremost concern in the classification.
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Figure 4: Examples of masjid classification according to design school (Source: Serageldin and
Steele, 1996; Rasdi and Tajuddin, 2007 edited by the authors).

Meanwhile, regulations divide masjids into three types including local, collector (Jame’e) and
feast (Eid) (JM, 2015). The classification is based on the population served by the masjid
which identifies its capacity and area of catchment. However, Orfali (2007) re-classifies these
masjids according to their importance in the community into four types including major
landmark structure, large state masjid, community masjid, and small local masjid.
Classification according this typology is concerned with the capacity (or size) of the prayer
hall with little consideration for its characteristics.

CLASSIFICATION OF MODERN SAUDI PRAYER HALLS
Masjids under study are analyzed with regard to spatial configuration, enclosure, symmetry
and complexity of the prayer hall. The spatial configuration is identified with reference to the
original form of the prophets’ masjid. Enclosure illustrates the degree of independence of the
prayer hall; i.e. whether it is totally enclosed or it is linked to an open space (Sahan).
Symmetry describes the similarity of the two sides of prayer hall shape around the axis
perpendicular to qiblah wall. While, complexity is concerned with the purity of the prayer hall
space.

Spatial configuration
Of the investigated masjids, 62% of the prayer halls are found to be rectangular and 33% are
square in plan. 29% of the rectangular prayer halls face qiblah with the long side repeating
the basic or “essential” type built by the prophet. In this case, the space of prayer hall is a
right prism with a rectangular (or square) base, facing qiblah with one of its faces. However,
facing qiblah with the long wall allows the first rows to be long. On the contrary, facing qiblah
with the short wall shortens rows in a clear contradiction with the privilege of first rows.
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Mihrab (a niche in the qiblah wall) is located in the centre of qiblah wall. Mihrab is semicircular in plan with different dimensions and heights.
With a variety of structure systems, reinforced concrete is the main construction material. In
most cases, the span is divided into three bays in both directions. Pillars are placed on grids
parallel to qiblah wall easing defining qiblah direction and prayer rows. The central module is
characterized with a dome or skylight (shokh'shekha) to carry daylight to the inside (Figure
5). Domes are not compatible with Wahabi philosophy as they are usually associated with
the architecture of mausoleums and tombs (Macca and Aryanti, 2017). But, this seems to be
changed over time and dome has become an essential feature of modern masjid. Domes are
used in 63% of masjids with a height ranges between 12 and 30 metres. The flat ceiling
height ranges between 5 and 9 metres. As the area per prayer is almost constant
(0.7*1.3=0.91m.sq.), the height considerably affects the volume per prayer. Volume has
impact on air-conditioning, lighting, and acoustics as well as the feeling of reverence.

Figure 5: The distribution of columns and the configuration of ceiling in modern masjids
(Source: the authors).

However, some unique prayer halls were detected (9%). In this category, one masjid was
found cylindrical in form with a circular prayer hall, one masjid took the form of octagonal
prism with an octagonal prayer hall, and another masjid was found conical in form but
containing a square prayer hall. Another masjid took the shape of a domed octagonal star
but with a square prayer hall too. Finally, one prayer hall plan takes the shape of a quadrant
attached to a circle. Slanted walls were also used more than once. Prayer halls, hence, are
not in line with the basic one; and can be described as non-basic. Figure 6 shows some
examples of these prayer halls, while Figure 7 illustrates the difference between the two
types.
Usually, modern masjids include a prayer area for women. The women prayer hall occupies
an area of 20-30% of the men prayer hall. It is usually located in a mezzanine floor above the
back area of men prayer hall. Muslim women are not obliged to pray at the masjid; but, when
men and women are together in the masjid then they should have first, men's lines behind
the imam, then children and then women. This is the way Muslims used to pray behind the
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Prophet. He did not ask his companions to have a curtain or wall between men and women.
Due to many reasons of modesty and tradition, it became common to see segregated
women halls (Katz, 2014).

Figure 6: Examples of unique prayer halls (Source: Authors).

Figure 7: Schematic diagrams for basic and non-basic prayer halls (Source: Authors).
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Spatial enclosure
Prayer hall in the prophet's masjid is a semi-closed space. The prayer hall is open on the
backside opposite to qiblah wall. As indicated earlier, this side is open to a courtyard (sahan).
Nevertheless, because of the air-conditioning systems, modern prayer halls turned into
closed spaces to maintain the efficiency of cooling, and sahan, thus, disappeared. Only 4
modern masjids (designed by the same architect) included a sahan that is surrounded with
an arcade. It is noticeable that many attempts have been made to cover the courtyard with
light structural materials to provide shade and enhance the air-conditioning. A complaint of
dust and birds was also detected (Figure 8). However, basic and non-basic prayer halls are
found whether closed or semi-closed (Figure 9).

Figure 8: Modern masjid with Sahan, a semi-closed Prayer hall (Source: Authors).

Figure 9: Closed and semi-closed types of prayer halls (Source: Authors).

Symmetry
Whether closed or semi-closed, the plan of the prayer hall might be typically reflected around
the axis that perpendicularly penetrates the qiblah wall; this calls for the hall to be
symmetrical. While, if this is not the case, the prayer hall is considered asymmetrical. Only
four prayer halls of the surveyed masjids are found asymmetrical in shape. Within
symmetrical prayer halls, asymmetric distribution of windows and doors could be noticed
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(Figure 10). The reasons for the asymmetrical prayer halls are not clear unless dictated by
site conditions. Asymmetry is observed in non-basic, closed and semi-closed prayer halls
(Figure 11).

Figure 10: Symmetrical and asymmetrical prayer halls (Source: Authors).

Figure 11: Symmetry and asymmetry in basic, non-basic, closed and semi-closed prayer halls
(Source: Authors).

Complexity
Within the symmetrical prayer halls, 21 modern prayer halls consist of one simple space. A
simple prayer hall has a basic form with a clear aspect ratio between its length (Qiblah wall)
L, width W and height H. But, 13 prayer halls are rather complex in terms of configuration. A
complex prayer hall consists of adding/subtracting several basic forms/spaces to or from the
major space. The complex type is, thus, a product of bevelled or complex corners, with
volumes added to the main prayer room such as entry porches, lobbies or niches (Figures 12
and 13).

255
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Ahmed Elkhateeb, Maged Attia, Yaser Balila, Adnan Adas
Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (246-262) – Regular Section

Figure 12: Simple and complex prayer halls (Source: Authors).

Figure 13: Different types of simple and complex prayer halls (Source: Authors).

DISCUSSION
The analysis of the surveyed masjids (Figure 14) indicates that the prayer halls in modern
masjids can be basically classified into two main types; these are basic and non-basic
(Figure 15). The term "basic" or “essential” indicates the type which mostly repeats the
original design criteria as learned from the original model of masjid. While, non-basic type
indicates halls that have unusual configuration. Basic prayer halls are right prisms with
rectangular (or square) base, and the whole prayer hall faces qiblah with its long wall (in the
case of rectangular plan). Non-basic type contains prayer halls with unusual configurations
either in shape or form. Multi-sided (from pentagon to circle or even an ellipse), new forms
and free configured plans are classified under this category.
Within the basic prayer halls, two types can be identified. First, the closed type in which the
prayer hall is completely enclosed between walls on all sides. Second, the semi-closed, in
which the prayer hall is linked to a court (sahan) along one of its sides. Sahan is rarely used
in modern Saudi masjids due to its impact on air-conditioning. The similarity in basic prayer
halls, whether closed or semi-closed, is compliant with the condition of reflection around the
axes which perpendicularly penetrates the middle of the qiblah wall in both the plan and
section. If this is not the case, the prayer hall is considered asymmetric. However, the
asymmetric distribution of doors and windows does not affect considering the type
symmetric. Symmetrical basic prayer halls can be classified into simple or complex types. In
the simple type, the prayer hall has a basic form with a clear aspect ratio between its length,
width and height (L: W: H). While, in complex ones, prayer hall is a transformed space either
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by the addition/subtracting of other spaces to or from the major space. The roof ridge, either
flat, flat with central dome or skylight, or with multiple domes affects the complexity of the
prayer hall configuration. The complex type is, thus, a product of mitred or complex corners,
areas added to the main prayer area such as entry porches and lobbies, and nonconventional ceilings and walls.
The classification does not prefer a type over the others but it sheds lights on types more
appropriate for the legitimate requirements of prayer. The success of prayer hall should be
measured in reference to the requirement of prayer. Performing prayer requires two essential
needs: orientation towards qiblah; and the elongation and straightness in rows, in addition to
the feeling of reverence achieved by the volume. In multi-sided and free formed prayer halls,
it is not easy to accurately identify the qiblah direction nor to have long rows. However, pillars
distribution and/or striped carpets can aid eliminating disorientation. Symmetry is a basic
organizing principle through which the symmetry axis (entrance - qiblah) articulates the
qiblah direction. The mirror image of prayer hall space brings monumentality, stability,
balance and control. However, symmetric elements also evoke harmony and order in a
space. Asymmetry is effective in drawing attention and breaking monotony but has adverse
impact with regard to orientation.
Deciding on enclosure is a function of suitable climate, visual relation, and availability of land
for sahan. Enclosed space supports control with regard to air-conditioning and acoustics;
while relying on natural ventilation and lighting has a well-known environmental impact. It
was noticed that the plot shape and dimensions is of major influence on the configuration of
prayer hall and overall masjid composition. This can be solved on the urban level which
usually gives priority for residential and commercial uses at the expense of religious facilities.
Complexity expresses the visual experiences the person praying gains having entered the
prayer hall. Simplest spaces can be wholly experienced from one standpoint leaving the
opportunity for the worshiper to concentrate on prayer. In complex spaces, the prayer gains
new sensations and potentials while moving. Complexity is utilized to accommodate the
prayer hall ancillary components, yet, it should not draw attention of the prayer.
The classification is believed to apply for modern masjids regardless the scale (Musalla,
masjid or Jama’). Masjid scale is impeded more in the symbolic role, communal values and
customer desire. However, developing design criteria for masjids can make use of the
classification of prayer halls putting emphasis on the suitability of each type.
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Figure 14: Classification of prayer halls in modern masjids (Source: Authors).

CONCLUSION
The present research proposes a classification for the prayer halls in modern Saudi masjids
offering an analytical understanding of their types. The classification identifies two major
types of prayer halls; these are basic and non-basic. The basic prayer halls are the most
similar to the prophet’s one. They are right prisms facing qiblah with a long side. In most
cases, the flat roof comes with a dome or a skylight. The non-basic prayer halls do not follow
strictly the classical form. They may be multi-sided, circular, elliptical, shell shaped or other
new forms.
Basic prayer halls are categorized as closed or semi-closed if attached to a court. Both
closed and semi-closed types are divided into symmetrical and asymmetrical according to
the symmetry of the plan. Regularly shaped prayer halls are classified into simple and
complex according to the purity of the space.
The classification covers modern prayer hall in its possible forms. Each type has its own
characteristics that can be effectively employed according to context. Understanding such
characteristics is the key to appropriate practice.
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APPENDIX A. LOCATIONS, NAMES AND PLANS OF MASJIDS UNDER STUDY

Figure 15: Locations of the surveyed sample across the city of Jeddah
(Source: Google earth edited by the authors).

Figure 16: Plans of the surveyed sample (Source: Authors).
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Table 1: Names of masjids under study (Source: Authors).
Masjid

Masjid

Masjid

Masjid

1

Khadijah Baghlaf

12

Om Al-qora

23

Al-omahat

34

AL-khair

2

King Saud, Nozlah

13

Amirah Hessah I

24

AL-kawthar

35

Khaled ibn El-walid

3

King Abdulaziz University 1

14

Al-rahmah

25

Abdulah ibn Amr ibn Ala's

36

Al-zahraa

4

Al-jaffali

15

Bin Yaman

26

Khalel Anani

37

Al-nour

5

Al-kawthar, Sarawat

16

Al-farouq

27

Al-harthi

38

Al-daa'wah

6

Al-yahia

17

Al-slayman

28

Al-barakat

39

AL-fattah

7

Imam Shafa'e

18

Aa'esah Kaaki

29

King Abdulaziz University 2

40

Al-ber

8

Hasan Fetaihi

19

Amirah Hessah II

30

Al-saif

41

King Abdullah

9

Ibn Baz

20

Abo Hanifah

31

Al-nagheel

42

Ba Lubaid

10

Al-saydah Roqayah

21

Bin Afif

32

Al-jameah mall

43

King Saud, Madina rd.

11

Riyad Assalhen, Jeddah

22

Al-rayan

33

Al-rahmah
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Abstract
In their minds, people have images of places they have never
visited. In the twenty-first century, the constant exposure to
media has had a great role in shaping people’s perception of
foreign places. Despite the revealing aspect of media, they
also play an important role in creating misconceptions about
other countries. This paper explores international college
students’ perceptions of United States cities and public
spaces before and after coming to study in the US. It also
investigates the role of media and representations in shaping
their conceptions or misconceptions of the US. Forty-one
Kansas State University international students from different
countries participated in an online survey about their
perceptions of US building types, infrastructure, and
governance/policy regarding the built environment. About
58% of the participants claim that their image of US cities and
public spaces changed after studying there; with only 15%
claiming that US cities and public built environment are
shown “like they are” in their home countries. Small US cities
have a poor image in international students’ perceptions in
comparison to the rich image of big cities most notably New
York City. This paper not only argues that peoples'
perceptions of places can change after visiting them in
person, but also it highlights the role of media in creating
misconceptions about foreign places. The findings can
highlight the importance of media in managing city branding.
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INTRODUCTION
People choose where to travel, work, study or live based on what they perceive from the
representations of the selected urban or rural areas. Creating favorable images has become
a growing competition among cities (Avraham, 2004: 478) and nations worldwide to entice
people to visit them for different purposes. The role of media in today’s world for choosing
our spatial destinations cannot be ignored. Mass media has influenced human lives to a
large extent (Mastronardi, 2003: 83) such that it has been turned into the primary cultural
resource for youths in industrialized societies (Brown et al., 2002).
This research project arose from an interest in young people’s perceptions of places they
have never visited and the role of media in shaping their conceptions or misconceptions. The
study focused on international college students studying in the US because Millennials’
media usage is significantly higher compared to both Generation X and Baby Boomers for
both utilitarian as well as entertainment purposes (Moore, 2012). If they choose to study
abroad, they usually use various resources to do research about the quality of life and
characteristics of living in a new country. Therefore, media affects their image of the
destinations before they relocate.
The US itself is one of the leading countries of the world that has been frequently shown in
the media. People around the globe claim that they closely follow news about the US (Pew
Research Centre, 2018). The US is also among one of the top choices of higher education
for internationals. Research done by IIE Centre for Academic Mobility Research and Impact
Institute of International Education in 2015 shows that the US is well-positioned in the
international student marketplace, with various pull factors attracting non-American students
including quality of higher education, a wide range of programs and schools, and welcoming
atmosphere for internationals.
Although there are studies on the perceptions of the US impact on other countries’ social and
economic issues, like How Do the Others See Us? An Analysis of Public Opinion
Perceptions of the EU and USA in Third Countries by Braghiroli & Salini (2014), the portrayal
of US cities and public spaces in media selected by non-Americans has never been
systematically studied. The primary research question of this paper focuses on whether
international college students' perceptions of US cities and public spaces changed
considerably after coming to the US. The secondary question explores whether media affects
their perception before visiting the US. The study also investigates the role of media in their
assumptions. It seeks to explore how media has shaped their conceptions or misconceptions
of the US.
RESEARCH BACKGROUND
Perception of Built Environment
“Design is communication” (Starck, 1997:9) and, like any other external stimulus, offers
messages to the five known human senses. Simultaneous reception of these messages
creates human perception, leading to the perceiver’s impressions such as excitement,
convenience, softness, and beauty or to their opposites. Maurice Merleau-Ponty (1964: 1)
emphasizes this simultaneity of experience and sensory interaction as follows:

264
Copyright © YYYY | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Dorna Eshrati

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (263-280) – Regular Section

“My perception is [therefore] not a sum of visual, tactile, and
audible givens: I perceive in a total way with my whole being: I
grasp a unique structure of the thing, a unique way of being,
which speaks to all my senses at once.”

Likewise, Juhani Pallasmaa (2014: 232-233) considers judging environmental quality as “a
complex multi-sensory fusion of countless factors which are immediately and synthetically
grasped as an overall atmosphere, ambiance, feeling or mood.” All individuals may be
unable to describe the characteristics or recognize the constituents of their emotional
assessments of a situation but can recall a “firm image or emotive attitude” about it (Ibid).
Kotler et al. (1993) define the image of a place as the sum of beliefs, ideals, and impressions
people have toward a certain place. They discuss that people can have a positive, negative,
or mixed images of cities. Such images can be bold in people’s perception. Elizur (1986)
refers to these images as “rich images” in comparison to “poor images” that are the images
of cities we have little information about and are weaker in people’s minds. In an earlier
attempt, Kevin Lynch (1960) used mapping technique to assess how public perceive the
physical characteristics of city and what would be the richest paths, edges, nodes, districts,
and landmarks in peoples’ mental images. To sum up, the interrelationship between people
and built environment is defined based on human perception (Agael and Özer, 2017: 157).
Elizur (1986) also defines “stereotypical image” as simplified attitudes or beliefs about a
place that are not reassessed enough by people and are difficult to change. Richard Dyer
(1999) considers stereotypes as “the projection upon the world of our own sense of our own
value, our own position and our own rights.” In an earlier work, he differentiated ‘type’ and
‘stereotype’. He referred to type as “any simple, vivid, memorable, easily grasped and widely
recognized characterization in which a few traits are foregrounded and change and
development is kept to a minimum” whereas in stereotypes those traits are “exaggerated,
simplified and fixed” that reduce the type to a one-dimensional characterization. Stereotypes
split normal and acceptable from the abnormal and unacceptable; insiders from outsiders
(Dyer, 1977:28).
The Role of Media in Shaping Perception
We are daily exposed to various representations about almost everything. Hall (1997:15)
considers the use of representations via “language, of signs and images” as “an essential
part of the process by which meaning is produced and exchanged” between people. In
today’s world, technology has given us a variety of sources and representations to gain
knowledge about different places all around the world. We are now in touch with media more
than any previous time in history. Media is constantly affecting our opinions about almost
everything in the world. To explain the extent of the influence of mass media on the readers
and audiences Marshall McLuhan refers to medium as the message itself.
George Gerbner, a noted communication scholar, also argues that television directly
influences how people see the “real” world around them. Gerbner introduced “Cultivation
Theory” which suggests that "the entire value system made of ideologies, assumptions,
beliefs, images and perspectives is formulated, to a great extent by modern media when
consumed in sufficient quantities" (Mosharafa, 2015:24). Among different media, television
with “its drama, commercials, news, and other programs bring a relatively coherent world of
common images and messages into every home. The repetitive pattern of television’s massproduced messages and images forms the mainstream of a common symbolic environment”
(Gerbner et al., 1986: 18). Relph (1976:58) also described the content of mass media as
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being “simplified and selective identities” creating “a pseudo-world of pseudo-places”. Less
authentic images of places shaped by mass media result in a “growing uniformity of
landscape and a lessening diversity of places by encouraging and transmitting general and
standardized tastes and fashions” (Ibid:92). Therefore, media has influenced our
understanding of what certain places mean or what characteristics a certain place should
have even if we have never visited it. As Avraham mentions: “media is no more than an
institution that transfers human and geographical stereotypes.”
Our perceptions are also defined by our own identity and cultural background. Walter
Lippman in his book Public Opinion (1998: 81) states that:
“For the most part we do not first see, and then define, we define
first and then see. In the great blooming, buzzing confusion of
the outer world we pick out what our culture has already defined
for us, and we tend to perceive that which we have picked out in
the form stereotyped for us by our culture.”

Lippman also highlights the importance of perceptions in shaping preconceptions about
places:
“We are told about the world before we see it. We imagine most
things before we experience them. And those preconceptions,
unless education has made us acutely aware, govern deeply the
whole process of perception.”

Several types of research have been done on the influence of the media and popular culture
on peoples’ representation of places (e.g. Holloway and Valentine, 2000; Béneker et al.,
2010).
Béneker et al. (2010) analyze students’ drawings regarding the physical
characteristics, activities and issues of cities. They find out that many students had
“mediated or stereotyped images, rather than actual representations of the place they live or
actual cities in their country.” However, there is no literature on how people’s perception of
place can change after living in foreign places which they used to see only in media before.
The study seeks to reveal the role of media and representation in shaping peoples’
perceptions and misconceptions that they have of foreign places. The outcomes of this study
would also be beneficial in the field of city branding management as cities unique branding
elements can be distinguished by image acquisition (Aysu, 2013: 258). This paper also
reinforces the role of media in peoples’ perceptions of cities that would affect their choices of
where to travel, work, study etc.
RESEARCH METHODOLOGY
The method which used for data collection was online survey distributed through mailing lists
of the International Student Center of Kansas State University. The criteria for the selection
of participants were: (1) be a college student; and (2) not be a citizen or permanent resident
of the US. According to the nature of qualitative research and to collect reliable data, the
study sample size was not determined from the beginning. The sampling was random and
continued until theoretical saturation, when no new data, occurred. Overall, 41 responds
were received for analysis. All the surveys were answered during one week in March 2018.
The survey questions were about the following aspects:
•

Where they come from;
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•
•

Their perceptions of US cities and public spaces before and after coming to the
US; and
The role of media in shaping their perceptions.

Qualitative method was used for analysis. Data analysis was done in three phases: data
reduction, data display, and conclusion drawing and verification. For data reduction,
participants’ answers were summarized; one expression was selected for synonyms used in
the answers to ease data categorizing. Participants’ answers are analyzed through a
thematic analysis to understand the participants’ perceptions of American cities and public
spaces and to answer the research questions.
RESEARCH FINDINGS
The respondents of the survey are from 21 different countries around the world, studying 22
different majors at Kansas State University. Such diversity within participants enriched the
overall findings. Out of the 41 participants in the online survey, 63.4% of the respondents
were female and 36.6% were male. But there was no clear difference in replies between
genders. About 54% had not been to the US before starting school. Under 15% had visited
the US once and about 32% had visited the US twice or more before starting school in the
US. About 60% had been to at least to five states before answering the survey. About 30% of
participants chose the US for education mostly because of the education quality and program
diversity. Being close to family, advanced technology for doing research and job
opportunities after graduation are among the other frequent reasons for choosing to study in
the US. It is worth mentioning that our respondents are studying in a small midwestern city,
Manhattan, Kansas, a place which is not usually shown frequently by media outside the US.
If, for example, participants were students who study in big cities like New York City, different
results could have obtained from the same survey.
Perceptions of US Cities and Public Spaces in Media
Before coming to the US, about 76% of the participants had thought while in studying in the
US they would have the same experiences offered by these big cities like “San Francisco,
Chicago, New York, Los Angeles, and Miami” and their urban landscape elements like
“luxury malls, cinema and concert halls”. 58.5% of the participants claim that their image of
US cities and public spaces changed after coming to study here. This change is classified
into categories and confirmed by quotations from the respondents. The former image of US
built environment was more about big cities than small ones:
My image of US was LA and New York. I never imagine small
towns. (quoted by an Iranian student)

The great number of public spaces and the extent of urban sprawl were also among other
aspects of which they had no idea. Some also had more ideal images of cities and public
spaces before coming to study in the US:
My perception has become more realistic. Not idealizing US.
(quoted by a Venezuelan student)

The other misconceptions they had were about building modernity, building material, housing
types. More modern and less aged buildings were what they expected in comparison with
what they see in reality:
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They are old, and less technological. (quoted by a Costa Rican
student who visited 16 states)
I was expecting stronger materials in the houses, not paper
walls. (quoted by a Colombian student)

Types of housing in US was also among the things mentioned by non-American college
students:
What I had in my mind, was [that American’s] have big size[d]
modern houses. (quoted by an Iranian student)
I thought they were more like apartment buildings. (quoted by a
Lebanese student studying architecture)

We asked our participants about surprising facts that they discovered about American cities
and public spaces after coming in the USA, and about 54% mentioned they found surprising
facts regarding building types, public space modernity, transportation, small towns,
cleanliness of public spaces and prohibition of alcohol consumption in public spaces. Lack of
adequate public transportation and reliance on automobiles for everyday life were also
surprising for young international newcomers.
About the monotony in building types, students commented in this way:
All public facilities have a common structure. (quoted by a Sri
Lankan student who visited 15 states)
All the buildings, houses for example, are like each other. Do
they actually benefit from any designer in designing them?
(quoted by an Iranian student studying architecture)

As a part of the survey, we showed respondents sets of four images showing different types
of American cities and public spaces and asked them which image best describe their former
perception of certain categories regarding built environment of the US. The images depicted
different types of cityscapes (big versus small), downtowns, streets, roads, residential
buildings (both single-family and multi-family), commercial districts, festival market places,
public recreational spaces, public civic spaces, and playgrounds. Images selected in a way,
so they can represent different types of each category. Also, they were chosen from different
parts of the US to cover different contexts as best as possible. Table 1 shows the types of
US cities and public spaces that international colleges students had envisioned before
starting school there.
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Table 1: The types of US cities and public spaces that international colleges students had envisioned
(Source: Author, 2018).

No.

Categories

Images of Different Types

Respondents’
Answers

Cityscapes
1

Source: A: (Fayetteville Flyer, 2016), B: (Shutterstock, n.d.), C: (Garrett, 2012), D: (NDTV, 2018).

Downtowns
2

Source: A: (Ensobar, 2015), B: (Von Liski, 2009), C: (Pan Macmillan, 2018), D: (Alive, 2017).

3

Streets
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Source: A: (Travel Portland, n.d.), B: (Big Roads, n.d.), C: (Cynecki, n.d.), D: (Ratio, 2014).

Roads
4

Source: A: (Nelles, 2016), B: (Fairview Regional Medical Center, 2013), C: (my Planet, n.d.), D:
(Yu, 2009).

5

Single-Family
Residential
Buildings

Source: A: (McGraw, 2015), B: (Broadway Mansion, n.d.), C: (Max Pixel, n.d.), D: (City Lab,
2015).

6

Multi-Family
Residential
Buildings

Source: A: (Square Foot, 2018), B: (Rickbern, 2012), C: (BrightMLS, 2018), D: (Grootethkeens,
n.d.).
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Commercial
Districts
7

Source: A: (Sann, n.d.), B: (Dagnall, 2013), C: (Jefferson County Democratic, 2010), D: (Case,
2006).

Festival
Market Places
8

Source: A: (Brod, and Thomas, 2016), B: (The Odyssey Online, 2016), C: (Agnosticpreacherskid,
2011), D: (Wheelchair Traveling, n.d.).

9

Public Civic
Buildings

Source: A: (Mezeul, n.d.), B: (Pare, 2013), C: (HDR, 2015), D: (Chensiyuan, 2010).
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10

Playgrounds
and Theme
Parks

Source: A: (MountainWoods, n.d.), B: (ilrltd, 2017), C: (Gila River Indian News, 2017), D:
(Tours4fun, n.d.).

11

Public
Recreation
Spaces

Source: A: (DCBA, n.d.), B: (Jenny, n.d.), C: (Omaha by Design, 2015), D: (Sullivan, 2017).

There is more consensus on the pictures in the three categories of cityscapes, downtowns
and roads. More than 70% of the respondents chose pictures related to big cities to show
what they had in mind about US cityscape and downtowns (Figures 1 and 2). A couple of
respondents referred to the influence of movies and media on shaping these images about
US cityscapes and downtown areas.
This is the type of city mostly portrayed in movies. (quoted by a
Sri Lankan student)
Movies and Instagram posts made me think that the US almost
looks like this. (quoted by a Lebanese student)
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Figure 1: Statue of Liberty (Source: NDVT, 2017).
More than 70% of the respondents chose this image as what they had in mind regarding US
cityscapes before coming to study there.

Figure 2: New York City (Source: Panmacmillan, n.d.).
More than 70% of the respondents chose this image as what they had in mind regarding US
downtowns before coming to study there.

Road images are among the sets of images that they have the most consensus on. “Fast
and large interstates” (quoted by a Brazilian student) is what they had expected to see in the
US. About housing types, they mostly chose dense “monotonous” single-family suburbia and
short multi-family apartments rather than tall residential complexes. The indoor space of a
mall is also the strongest image they had in mind as commercial districts in the US. For
public recreational spaces, the images depicting a riverside park and a big theme park were
chosen by most of the participants. There was not a great consensus on the type of streets
and civic buildings envisioned. However, a view of a small town main street was chosen by
only about 17% of the respondents.
There was not a repeated pattern to the answer of the question regarding what types of
buildings, open spaces, or infrastructure have respondents become familiar with after coming
to the US. A wide range from residential to civic buildings was mentioned; from “picnic
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areas,” “housing types,” “small malls” to “skyscrapers”. One interesting point that one
respondent mentioned “Walmart” as the building type he/she got most familiar with after
living in the US.
US Cities and Public Spaces in Media
The second part of the survey was about media, including television and online information
provided by social media and websites, and their role in shaping participants’ perceptions of
the US built environment before coming to study there. About 73% of the respondents said
that they did research about the US before starting their education. Of those, social media
was the primary source of information for about 30% of them. Acquaintances, television and
visiting in person were respectively other options to get familiar with the US for participants.
90% of the respondents mentioned that media had affected their perceptions of the US
highly or moderately.
When respondents were asked how US cities and public spaces are shown in media in their
countries, only 6 out of the 41 respondents (about 15%) said that US cities and public spaces
are represented in media “like they are” in their countries. In contrast, about 80% mentioned
a more ideal image of only big, busy, dense and modern cities with their associated
architectural types like skyscrapers and political buildings is shown in media in their
countries. Some descriptions that they wrote about how stereotypical images of US cities
and public spaces are shown in media in their countries are:
Big, clean, very active (quoted by an Indian student)
High rise buildings, shopping malls, busy streets (quoted by a
Lebanese student)
Like a big city and a lot more fun than how they are actually.
(quoted by a Costa Rican student)
Much nicer and with different attractions (quoted by a Praguian
student)
Tall buildings everywhere (quoted by a Cypriot student)
They represent White House, New York, Las Vegas, Miami.
(quoted by a student from UAE)
My country's medias show New York Skyscraper, White House,
Congress Building. (quoted by an Iranian student)
This is interesting that they never show Kansas-like cities and
landscape to foreigners! (quoted by a Chinese student)

Only 2 out of the 41 respondents mentioned rural areas and small towns being represented
by media in their countries. It is worth mentioning that these two students are from North
America and Europe (Canada and the Czech Republic). Less than one third of respondents
believe that the image of the US shown in media in their countries match the reality mostly or
completely. The pie chart shown in Figure 3 indicates the breakdown of what they think
about their countries’ media content regarding US cities and public spaces.
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Figure 3: Participants’ opinions about how much media content in their countries match the reality that
they experience by studying and traveling in the US (Source: Author).

Contextual facts might affect answers from students of different nationalities. Some
respondents commented on some political issues that changed the image of US in media in
their countries such as communist regime collapse of 1989, Venezuelan dictatorship, 1979
Iran’s Revolution, and the travel ban1.
CONCLUSION
To conclude, we first should consider that all the respondents have been living in Manhattan,
Kansas which is a small college town in the Midwest, US. If we had used the same survey
and asked students studying in big cities like New York City, the answers and findings could
have been different. Probably because major US cities like New York are more like the
image usually shown in media (as claimed by 80% of the respondents). However, the
numbers show that media has a huge impact on young non-Americans’ images of US cities
and public spaces. Although social media was International students’ primary source to get
information about the US before starting their education in the US; Hollywood movies play an
important role in shaping their perceptions about the US. The word “movie(s)” was repeated
30 times by the respondents when describing their former perception of US built
environment.
Even though there was not a repeated pattern regarding what types of buildings, open
spaces, or infrastructure respondents have become familiar with after coming to the US, the
answers to the other questions show that small US cities have a ‘poorer image’ in
international students’ perspective versus the ‘richer image’ of big cities of the East and West
Coasts most notably New York City. The word ‘New York’ or its abbreviations (NY or NYC)
was repeated 50 times by the respondents. The new perceptions are generally less ideal
than what the respondents had in mind before coming to study in the US. The main theme

1

Executive Order 13769, titled Protecting the Nation from Foreign Terrorist Entry into the United
States, often referred to as the Muslim ban or the travel ban was an executive order issued by United
States President Donald Trump. A part of the order bans citizens of certain Muslim countries to come
to the US.
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that rose to the surface is that many misconceptions are related to the difference between
small versus large cities and their associated attributes. Main misconceptions about the US
are about:
1. Urban density (High density in all areas was mainly perceived.)
2. The active population in public space (It was mostly perceived that all the
areas would be crowded and busy.)
3. Building types (‘High-rise buildings’ were perceived to be the most common
type. In addition, ‘monotonous building design’ were of the new things
participants got familiar with after coming to the US.)
4. The modernity of buildings and urban infrastructure (Buildings and urban
infrastructure are not as new and durable as many respondents had
assumed.)

This paper not only argues that international students' perceptions of US cities and public
spaces changed after coming to the US but also highlights the importance of media on nonAmerican youths’ conceptions/misconceptions about the US. The conceptual framework,
represented in figure 4, is constructed based on this study’s findings and also related studies
by other scholars mentioned in the literature review section. It reveals how stereotypes are
actually types themselves, but they are the types that got exaggerated or simplified which
can be poor or rich in peoples’ perceptions of those certain types. This study indicates that
the diversity within US cities and public spaces has been simplified and led to the image of
big cities of the East and West Coasts and their urban characteristics to become bolder for
most of the young non-Americans. These findings can highlight the role of media in city
branding and can be used in reconsidering the US urban and regional branding strategies
specifically the international role of smaller cities and the Midwestern region.

Figure 4: The conceptual framework of the relationship between types and stereotypes
(Source: Author, 2018).
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INTRODUCTION
In any society, people have specific needs and values that are influenced by their gender.
These needs may be reflected in the physical form of the spaces they occupy, for example in
the spaces’ layout, furnishings, pavements and planting. Due to internationalization,
research in the field of urban design including schoolyards’ design is generally based on
identifying standard human needs without considering properly the gender differences, which
is a cultural variable.
Contemporary research and design works regarding schoolyards in general, and in the
Middle East in particular, lack concentration on students’ needs according to their gender.
Although several studies have been conducted concerning schoolyards design and students’
needs (educational, recreational and social), these studies have only focused on how
students’ standard needs influence the physical form of schoolyards. They did not take into
consideration the role of the students’ gender in influencing their needs, which differs from
one cultural context to another. Thus, the existing theories concerning this topic seem
inadequate for the purposes of this study, which is concerned with the relationship between
the physical form of schoolyards and students' needs according to gender. In other words, in
investigating the relationship between students’ needs and the physical form of schoolyards,
students’ gender requires specific consideration.
During the twentieth century, the political and economic institutions of Palestinian cities, as in
the rest of countries of the Middle East, underwent major transformations. Due to the impact
of internationalization, there is a growing lack of awareness of cultural needs in urban design.
In the West, industrialization and intellectual change led to gradual changes in urban design
strategies and ways of using urban open spaces. In the Middle East on the other hand,
these changes occurred later, particularly because of colonization after WWI. The emergent
dominant powers, particularly Britain and France, demolished the existing structures of the
defeated Ottoman ruling system. Systemic shifts involved all aspects of society: law,
administration, education, and commerce. Even Western lifestyle and products started to be
adopted by local societies (Al-Bishawi, 2008). Because of these changes, local architecture
and urban design in Palestine experienced a big shift in two interrelated areas:
•

•

Changes in the socio-cultural aspects of the societies, where new educational
opportunities were offered, particularly to females who became a major user
group of urban open spaces (Ahmed, 1992).
Changes in planning practices, the decentralized planning process controlled by
residents, which was governed by their needs and values, was transformed into
a centralized process controlled by the municipalities and ministries according to
functional needs, especially vehicle access.

The schoolyards are significant spaces where the impact of these changes is identified. The
females became a major user group of schoolyards, which influenced the type and the
manner of activities in schoolyards. In addition, the curriculum has been changed and new
subjects were incorporated in the educational process, which influenced the use of
schoolyards. Moreover, the schoolyards that were limited to pedestrians became accessible
by cars.
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Therefore, this study aims at investigating whether or not –and if so, how– students' needs
according to gender influence the physical form of schoolyards in Palestine, as being a
Middle Eastern country. This will contribute to the general knowledge concerning the design
and development of schoolyards that support students' needs according to gender in general
and in Palestine in particular. The study is following an environmental comprehensive
approach, which allows investigating the students' needs in relation to the physical space's
components: design, use and rules.
The study is composed of three main parts. The first part includes an introduction that
explains briefly the educational system and the design of schoolyards in Palestine. The
second part consists of a literature review concerning the human needs and gender issues in
urban design focusing on the students’ needs and gender differences in relation to
schoolyards design and finally the third part includes the survey results and analysis of the
schoolyards design in relation to needs and gender in Palestine.

Educational System in Palestine
Schools in Palestine, as in the rest of the Middle Eastern World, are categorized into three
types based on gender: boys' schools, girls' schools, and educated (mixed) schools (Nicolai,
2007; the Palestinian Ministry of Education and Higher Education, 2000; Mustafa and
Bisharat, 2008). In boys' schools, all the pupils and teachers are males, while in girls'
schools, all pupils and teachers are females, and in the educated schools, the majority of
pupils and staff, including the director, are males. In general, there are 2430 schools in
Palestine. The girls' schools consist 837, while boys' schools consist 878, and the educated
schools consist 288, which are either private schools or governmental schools. According to
supervision and responsibility, the schools are distributed into 1833 schools supervised by
the Palestinian government, 309 schools supervised by UNRWA and 288 schools supervised
by private sectors (Affouneh, 2010). Generally, schools offer educations from grade 1 to 12
before joining the higher education at the universities.
In cities, males and females' schools offer education from grade 1 to 12, while in villages
males' and females' schools usually offer educations from Grade 1 to 10 and educated
schools offer education for grades 11 and 12. This is because many students, both males
and females, leave schools early either for work or for marriage. This decreases the number
of students who reach Grade 11 and 12, which does not allow the Ministry of Education and
Higher Education (MOEHE) to establish separate males and females’ schools.
The Palestinian educational system includes compulsory basic education that covers grades
1 to 10, and divided into the preparation stage (grades 1 to 4) and the empowerment stage
(grades 5 to 10). Secondary education (general secondary education and a few vocational
secondary schools) that covers grades 11 and 12. UNRWA schools offer grades 1 to 10 only
and do not provide secondary education. Therefore, UNRWA students continue their
secondary education in the governmental schools.
Regarding the Palestinian curriculum, boys and girls schools have almost the same
curriculum. Only few differences exist formally in elective courses and informally in physical
education courses. For example, in the elective courses and due to the formal instructions
imposed by the MOEHE, girls’ schools focus on economy and housekeeping courses. While
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boys’ schools focus on environment and health courses. Regarding the physical education
courses, and due the society's traditions rather than formal instructions, girls’ schools focus
on volleyball and badminton, while boys ‘schools focus on football and basketball1.

Schoolyards’ Design in Palestine
In Palestine, the MOEHE is responsible for designing the governmental schools according to
standards and regulations mentioned in the manual for designing schools in Palestine (The
Palestinian Ministry of Education and Higher Education, 2000). The focus is on the design of
indoor spaces as classrooms and labs rather than outdoor spaces or schoolyards. However,
nothing is mentioned about the physical form of schoolyards in the schools' design
regulations. In general, the remaining area after determining the required area for
classrooms and other indoor spaces is left for the schoolyards and later on the principals of
the schools will be responsible for the design and the development of their schoolyards. In
other situations, the construction of governmental schools is donated by independent
organizations (donors), who may influence the design of schools and their yards2.
Governmental schools are mostly located inside residential neighbourhoods to enable the
majority of students, who are mainly from the middle and low classes, to reach their schools
on foot. The typical structure of the governmental schools has a rectangular, or L-shape,
and multi-floors with a main corridor that serves for the access of classrooms. The school
building is located in the middle or the rear of the yard, depending on the shape of the
location, and surrounded by a wall. The design of schoolyards is very basic and poor, and
elements or components in these yards are different from one to another. For example,
some of the schoolyards have plants and green areas while others do not. Even the type of
plants differs from one school to another. As well, some of the schoolyards have seats and
football or basketball playgrounds or volleyball; meanwhile others do not (Figure 1).

Figure 1: The typical structure of schools a) L-shape with the yard in front b) schools inside residential
districts, the yard is surrounded by residential buildings (Source: Authors).

1
2

Based on interviews with directors of the selected schools
Based on interviews with architects and planners in the Palestinian ministry of Education and Higher Education
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INDIVIDUALS’ NEEDS AND GENDER ISSUES IN URBAN DESIGN
Gender is the "division of people into two categories, "men" and "women". Through
interaction with caretakers, socialization in childhood, peer pressure in adolescence, and
gendered work and family roles, women and men are socially constructed to be different in
behavior, attitudes, and emotions. The gendered social order is based on and maintains
these differences" (Borgatta and Montgomery, 2000, p.1057). Gender influences human
needs and behavior in the built environment. Several studies conducted in this field showed
that females have specific needs in urban spaces, which are different from males' needs and
from one cultural context to another. The needs for safety, security, play areas for children
and comfort are found to be important needs to be considered in designing outdoor spaces
for women’s use (Polk, 2003; Franck and Paxon, 1989; Mozingo, 1989; Bunston and Breton,
1992; Greed, 2005). Women use green spaces and parks for active sporting purposes
(jogging and walking) more often than men do (KGST, 2004). Women generally spend more
time in neighbourhood squares and parks than men (Tessin, 2005). This attributed to their
child-minding role, desire for social contacts, pronounced interest in nature and greater
health consciousness (Klaphake et al., 2005). Women and girls appreciate places with a
high level of sensuous and atmospheric quality, including a great variety of vegetation, a
choice of sunny and shady areas, and attractive park furniture (Paravicini et al., 2002).
There are still considerable differences between males and females in practicing outdoor
sports where boys prefer competitive games, and girls prefer movement games in small
groups or pairs (Gender kompetenz zentrum, 2007). In addition, football play is still the
majority practicing outdoor sport by males (Zinnecker et al., 2002).
Moreover, individuals' behaviour, perception of and attitudes towards their built environment
are depending on their gender. Moore (1983) shows that different people interpret their
physical environment differently, depending on their lifestyle, gender, age, and ethnicity. For
example, the study has shown that men’s image of the city is more composite whereas
women’s image is more detailed and they define a larger territory of their home area than
men do. Women's specific need for privacy, particularly in their relations with the stranger
males, in Arab-Muslim cities influenced women's behaviour and the physical form of outdoor
spaces in traditional and modern Arab–Muslim cities. The height of the adjacent buildings
and the placement of windows and doors; the rules governed timing for instance with regard
to use of public baths; the transitional spaces; the device of screening; and the layout of
houses, created the reality that women could use their own spaces without being violated by
stranger males (Al-Bishawi, 2008; Kenzari and Elsheshtawy, 2003; Bianca, 2000; Ottoman,
1988; Abue-Lughod, 1987; Akber, 1986; Hakim, 1986).
Therefore, planners and architects should not treat females in the same way as males. Thus,
the women’s needs should be considered and reflected in the physical environment,
including schoolyards, in accordance with cultural traits.

GENDER DIFFERENCES IN STUDENS' NEEDS AND SCHOOLYARDS' DESIGN
Schoolyard is defined as "space outside the building or the school’s external environment. A
school’s buildings and grounds are also part of the surrounding community and each has an
impact on the other. An unimproved or degraded schoolyard sends a negative message
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about the school and the neighbourhood in which it is situated. A dynamic and active
schoolyard adds to the vibrancy of both. All schools have schoolyards, whether big or small,
beautiful or ugly, actively used or abandoned. The question becomes, how do we develop
this potential asset into a space that is put to its highest use?"(Education Development
Center, Inc. and the Boston Schoolyard, 2000, p.1). Generally, the schoolyard should be
designed to address three areas of activities (Education Development Center, Inc. and the
Boston Schoolyard, 2000, p. 1):
•
•
•

Recreation and physical education.
Social development.
Academic learning.

Outdoor learning should be linked to academic content: particularly a mix of outdoor
instruction and indoor teaching leads to improved achievements. Several researches
emphasized the importance of integrating outdoor learning into teaching through using the
outdoors as both venue and content. For example, the schoolyard can provide avenue for
activity (as in the case of going outside to read a story) or serve as the essential element of
an activity (as in the case of going outside to find examples of geometric shapes in nature).
Therefore, schoolyards must include spaces that could be used for breathing life into the
concept learned in the classroom (Broda, 2011; Boston Schoolyard Initiative, 2011; Waite,
2011; Wagner & Gordon, 2010; Meyer, 2010; Bristol, 2008). In addition to academic
learning, schoolyards should provide opportunities for the physical challenges, exercise,
sports and unsupervised play, which allow for healthy development and connection with
natural environment. Accordingly, schoolyards should be safe places where children
practice social skills and explore the natural world (Danks, 2010). Providing porticos, plazas,
courtyards, amphitheatres, pathways, creative water and turf play environment, outdoor
learning spaces, and outdoor dining in schoolyards enhance the social and educational
experience in these yards. The layout of the pathways and the landscape of the playground
should show the distinct areas for the different age groups. The areas should be separated
at least with a buffer zone, which could be an area of shrubs or benches (French et al.,
2011). In planning and designing schoolyards, several factors should be considered such as
environmental, health, and safety. The schoolyards should not be located near noise or
pollution sources. The location of schoolyards should allow for safe arrival and departure of
students from the school facility. The location should be safe from danger such as wells,
unprotected edges, drop-offs and cliffs. The schoolyards should also include openings to
storm sewer system (New Jersey Institute of Technology, 2007). Involvement of students,
teachers, administrators and parents in the schoolyards planning process can help in
providing sustainable and usable schoolyards (Boston Schoolyard Initiative, 2011).
Despite various studies discussed gender issues in schoolyards, these studies focused on
the role of schools in influencing gender relationship rather than the role of gender in
influencing schoolyards' design. For example, Boyel & Robeson (2003) explored the social
interactions related to gender that take place at Schoolyards. Their results showed the ways
in which children reinforce their gender identities; the wide intra-gender variability in choice of
activities especially for girls; and clear evidence of border work, that is, those interactions
where boys and girls play together, while the way they play actually reinforces the gender
divisions rather than diminishes them. Thorne (1993) explained how schoolyards are spaces
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where activities are very stereotype and traditional gender roles are reproduced. She
clarified how the organization and meaning of gender are influenced by age, race, ethnicity
and social class. A study conducted by Diketmueller (2007) explored the factors that
influence the gender play at schoolyards in Austria. She found that teachers and educators
play a main role in the process of gendering schoolyards. Arnesen (2004) investigate how
the space influences gender relations between youth. For example, institutions and
educational establishments are resistant to changes of gender relations.
In the Middle Eastern literature, there are no specific studies concerning schoolyards' design
and how it should be related to the students' gender. Most of the studies focus on the design
of the school building (building form and standards for classrooms and furniture) rather than
the schoolyards’ design (Palestinian Ministry of Education and Higher Education, 2000; AlSoliman, 1996). In addition, there are few studies which focused on the school contextual
factors that explain students' violence: how students' reports of violence are influenced by
individual factors (gender, age, perception of school climate and intervention) and school
contextual factors (cultural affiliation, SES of students' families, school and class size, school
climate, intervention) (Kassabri et al, 2009). A study funded by the Aga Khan in 2012
focused on the learning environments of the Palestinian schools, the study found that the
designs of the schoolyards is poor and there is a need to rethink schoolyards design
considering that the school building and schoolyard is one entity and the design of
schoolyard should be open-ended and changeable (Kotob, 2013). This study did not tackle
the gender differences and schoolyards’ design issue.
Although the previous studies maintained that schoolyards' design should fulfil students'
needs which are related to curriculum (educational needs) and other social and recreational
needs, which are not related to curriculum (non-educational needs), there are issues that
have not been dealt with. On the one hand, the scholars of these studies talk about students'
standard needs. They do not consider students' needs in relation to gender in schoolyard
designs. On the other hand, the scholars of these studies do not consider cultural behaviour
properly and limit themselves to specific cultures, particularly to Western cultures. For
example, most of these studies have been developed and tested in Western settings, and
are influenced only by Western values, which are in turn dependent on culture and local
context. Thus, these theories cannot be applied universally, and studying similar aspects of
schoolyards in non-Western context may reveal different situations and require reconsidering
design criteria and concepts. Therefore, further studies should be conducted to investigate
how students' needs in relation to gender influence the physical form of schoolyards.

METHODOLOGICAL APPROACH
In order to analyse the physical form of schoolyards in relation to students' needs, a
comprehensive approach that allows for investigating students' needs in relation to space's
components: design, use and rules, is used. For example, if the design elements of the
schoolyards or the rules, which govern the use of these yards, do not provide students'
needs, students will try to achieve their needs through behaviour (the activity and the way of
doing the activity) (Al-Bishawi & Ghadban, 2011). According to this approach, students'
needs consist of three main components, which are reflected in the physical form of
schoolyards, as follows:
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•
•
•

Design components (physical components) that include the schoolyards where
the students' activities occur; their boundaries, locations and elements.
Use components (social components) that include students' activities in the
schoolyards (curriculum and non-curriculum activities).
Rules components (cultural components), which include both formal and informal
rules that govern the physical form and the use of schoolyards. Formal rules
include written rules that are concerned with the design and function of the
schoolyards, such as written signs governing the users of the schoolyards and
building codes and regulations. Informal rules include rules that govern students'
behaviour, such as religious, society and schools’ restrictions.

For this study, students’ needs are classified into two groups (Figure 2):
•
•

Educational needs: students' needs, which are relevant to curricular activities.
Non-Educational: students’ needs which are relevant to non-curricular activities.

Students' needs

Educational

Non-educational

(Recreational, social)

Design

Objects

Rules

Use

Informal-culture &
tradition

Activities

Formal -written signs

Users

Location
Relationship between
space and objects

-building regulations

Figure 2.Conceptual drawing for data collection

To investigate the relationship between students' needs in relation to gender and the physical
form of schoolyards, the study focuses on investigating different components of the physical
form of the selected schoolyards and the needs to which these components are relevant.
Data Collection Methods
In order to gather the required data, observations, interviews, mental maps drawings and
questionnaires were used, which provided the principal source of data.
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Observations
Direct observations were carried out to examine how students' gender influences their needs.
The observations were conducted by the researchers and another trained observer in
different governmental secondary schools in the northern, middle and eastern parts of
Palestine in both cities and villages. The observed students were both males and females in
the grades 11 and 12, since gender differences appear clearly in this age of students in the
Palestinian society. The observations started with conducting a field survey of different
female, male and educated governmental secondary schools by the researchers. In each
school, the observations covered design, use and rules components. The main technique
used in these observations was to take photos and written notes. The collected data from the
observations was categorized into three main groups according to the established
component type (design, use and rules), and then were matched with the relevant students'
need (educational and non-educational).
Interviews
Interviews were conducted with decision makers who are responsible for shaping the
physical form of schoolyards. Mainly the planners and architects in the Palestinian Ministry of
Education and Higher Education, who are responsible for design of schools and physical
layouts of schoolyards in Palestine, and the principals of the selected schools, who are
responsible for creation of many design elements and rules in schoolyards.
These
interviews were conducted for the following purposes:
•
•

To increase the validity of the study as interviewees reflected the perspectives of
people relevant to physical form of schoolyards and gender;
To develop concepts related to gender differences in students' needs and to provide
in depth explanations for the results.

The main objective of the interviews with planners and architects is to understand how
planners and architects in MOEHE consider gender issues. Moreover, to understand the
factors that influence the planners and architects in design and planning of schoolyards in
general. The main objective of the interviews with principals is to understand how gender
issues influence their decisions about the changes in the physical form of their schools yards.
In addition, these interviews helped to understand how the curriculum is influenced by
gender.
Mental maps drawings
The mental mapping method was conducted to explore gender differences in the students'
perception of their schoolyards. In each selected school, ten male and ten female students
were asked to draw how they would like to see their schoolyards. The drawings of male
students were analysed to see the shared elements, which appear in these drawings. In a
similar way, the drawings of female students were analysed. Then a comparison between
the elements in each group was conducted to find out the gender differences.
Questionnaire
The questionnaire was conducted to examine the relationship between physical form of
schoolyards and students' needs in relation to gender and how these needs are influenced
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by the location of school (city and village). The main focus in the questionnaire was on
students' opinion towards different needs' components in schoolyards, an element which
cannot be ascertained from observations. The questionnaire consisted of two sections: the
first section consisted of personal data about student gender, grade and school location. The
second section consisted of 3 domains and 35 items to explore the relationship between
students' needs and schoolyards' components in relation to gender. The three domains were
as follows:
Use of schoolyard for both curricular and non-curricular activities;
Rules, which govern the use and the design of schoolyard;
Design of schoolyard.

•
•
•

The questionnaire was distributed in the first scholastic semester in the year 2012– 2013.
Every student was asked to fill the questionnaire. The researchers collected the
questionnaires from each district in West Bank. In order to analyse the questionnaire results
the following statistics were used:
Frequencies and percentages to present study variables;
Correlation coefficient to examine how the main components of schoolyards'
physical form (design, use and rules) are relevant to gender;
Chi-Square test is used to examine the relationship between the subcomponents
of each main component (design, use and rules) and gender.

•
•
•

A total of 42,191 students at grades 11 & 12 in the governmental schools of West Bank, for
the scholastic year 2012/ 2013 was chosen. Table 1 shows the distribution of the study
population due to district, grade and gender variables.
Table 1: Distribution of the studied population due to district, grade and gender
variables (Source: Authors).
Grade 11

Grade 12

District
Male

Female

Total

Male

Female

Total

Jenin

1,524

1,720

3,244

1,420

1,585

3,005

South of Nablus

736

999

1,735

697

935

1,632

Nablus

2,370

2,544

4,914

2,104

2,493

4,597

Salfit

684

741

1,425

621

739

1,360

Tulkarem

1,688

1,803

3,491

1,523

1,753

3,276

Qalqilia

931

1,000

1,931

903

1,014

1,917

Ramallah

2,540

3,145

5,685

2,268

2,976

5,244

Al-Quds Suburbs

751

979

1,730

593

843

1,436

Al-Quds

834

1,452

2,286

765

1,359

2,124

Bethlehem

1,659

1,993

3,652

1,476

1,865

3,341

Jericho

336

413

749

258

367

625

North of Hebron

1,472

1,620

3,092

1,303

1,567

2,870
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Hebron

1,800

2,416

4,216

1,639

2,215

3,854

South of Hebron

1,864

2,303

4,167

1,688

2,121

3,809

Qabateih

1,104

1,243

2,347

955

1,103

2,058

Tubas

485

613

1,098

424

619

1,043

Total

20,778

24,984

45,762

18,637

23,554

42,191

A stratified random sample was chosen for the purpose of this study. The sample consisted
of 1470 from the whole population, each district was presented proportionally to its size of
students. Tables 2- 4 below indicate the sample distribution in accordance with the three
independent variables: Gender, Grade and School location.
Table 2: Distribution of sample according to gender (Source: Authors).
Gender

Frequency

Percentage %

Male

758

51.6

Female

712

48.4

1470

100%

Total

Table 3: Distribution of sample according to grade (Source: Authors).
Grade

Frequency

Percentage %

11th grade

723

49.2

12th grade

747

50.8

Total

1470

100 %

Table 4: Distribution of sample according to school's location (Source: Authors).
School location

Frequency

Percentage %

City

453

30.8

Village

1017

69.2

1470

100%

Total

RESULTS
The implemented methods (observations, interviews, mental maps, and questionnaire)
provided sufficient data regarding students' needs, particularly their interrelation to the three
components of the schoolyard physical form (design, use, and rules).
291
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Manal Al-Bishawi*, Soheil Salaha, Shaden Awad

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (281-306) – Selected from FARU 2017

Results of the Observations
Gender and design components of schoolyards
Results of the observations showed that girls’ schoolyards are mainly located inside or close
to the residential neighbourhood, meanwhile boys and educated schoolyards are mostly
located outside the residential neighbourhoods. The gates of girls’ schoolyards are less
transparent than the gates of boys and educated schoolyards (Figure 3a, b). Walls usually
surround boys, girls and educated schoolyards; however, walls are higher in the girls’
schoolyards than in the boys and educated schoolyards (Figure 3c, d). There are differences
between elements of boys, educated and girls’ schoolyards. For example, boys and
educated schoolyards are always provided with football playgrounds, while the girls’
schoolyards are not. More colours are used in girls’ schoolyards than in boys and educated
schoolyards. Girls’ schoolyards contain more seating and shading elements than boys’
schoolyard. As well gardens and plants are more evident in girls’ schoolyards than in boys
and educated schoolyards (Figure 3e, f).

Figure 3: Observations concerning gender and design components (Source: Authors).
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Gender and use components of schoolyards
Results of the observations showed that there are differences in the behaviour of male and
female students in the schoolyards. For example, female use their yards for walking and
sitting activities more than running and playing as males often do (Figure 4a, b). Male
students use their schoolyards for curricular and cultural activities more than female students
do (Figure 4c, d).

Figure 4: Observations concerning gender and use components (Source: Authors).

Gender and rules components of schoolyards
Results of the observations showed that a written sign is fixed above the gate of schoolyard
to indicate whether it is a girls, boys, or educated school (Figure. 5a, b, c, d). Physical
conditions of females’ schoolyard are better than in males’ schoolyards. Female students
behave in their schoolyards more quietly than male students do in their schoolyards. In
educated schools, mainly males (Figure 5d) use the yards. Maintenance and physical
conditions of females’ schoolyard are better than in males’ and educated schoolyards.
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Figure 5: Observations concerning rules components relevant to gender (Source: Authors).
Based on the results of the observations, the physical form (design, use and rules
components) of boys’ schoolyards is different from physical form of girls’ schoolyards, which
indicates gender differences in the students' needs.

Results of the Interviews with Decision Makers
Interviews with planners and architects in the MOEHE showed that although nothing is
mentioned about differences in design according to gender in the design regulations and
codes, they consider the following measures when designing boys’ and girls’ schools:
•
•
•
•
•

Location of girls’ schools is mostly chosen close to residences and faraway from
boys’ schools;
Girls’ schools are always differentiated from male and educated schools using
written signs above the main gates of schools;
Surrounding walls in girls’ schoolyards are higher than boys’ and educated
schoolyards;
Gates of boys’ and educated schoolyards are more transparent than gates of
girls’ schoolyards;
Light colors are used in painting girls’ schools, while dark colors are used in
painting boys’ and educated schoolyards.

Based on the above-mentioned results, it is found that the gender issues are considered
informally (culturally) in the schoolyards' physical form.
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Interviews with the principals of the selected schools showed that they are responsible for
maintaining the physical form of schoolyards and providing design elements in schoolyards
(seats, shading elements, plants, playing areas). The interviews results show the following:
•

•

In girls’ schools, the principals are females and usually focus on maintaining the
physical form of the schoolyards more than in boys’ and educated schools where
the principals are males;
In girls’ schools, the principals focus on planting flowers and gardens, while in the
males' and educated schools, the principals focus on planting long trees.

Based on the results, the female and male principals think about their schoolyards differently,
which influences the physical form of the schoolyards.

Results of Mental Maps Drawings: Male's and Female's Perception of
Schoolyards
The mental maps showed that there are more colours and details in the female students’
drawings. In addition, badminton playground appears in most of females' drawings,
meanwhile football playground appears in most of the males' drawings (Figure. 6 a, b, c, d).

Figure 6: Mental maps drawings: a, b examples of mental maps drawn by female students, c, d
examples of mental maps drawn by male students (Source: Authors).

Based on the above results, it seems that female students think about their schoolyards in a
different way from male students, which indicates that female students' needs are different
from male students' needs.
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Results of the Questionnaire
The questionnaire results showed that there is a significant positive relationship between
design components and gender and non-curricular components and gender (Table 5).
Moreover, there is a significant negative relationship between use component and gender.
Table 5: The relationship between gender, design, use and rules in schoolyard (Source: Authors).
Schoolyard’s component

gender

Design

*0.321

Rules

0.089

Use (curricular and non-curricular)

*0.058 -

Curricular activities

0.092

Non curricular activities

*0.756

For in depth investigations, the relationship between the subcomponents of each main
component (design, use and rules) and gender was tested using Chi-square as in Tables 6,
7, and 8. Table 6 below shows that differences between male and female schoolyards'
design are mainly in plantings, playgrounds, shading elements, water sources, colours and
location of schoolyards as follows:
•
•

•
•
•
•

Plantings: male students prefer to have long trees in their yards more than
female students.
Playgrounds: male students are more concerned about playgrounds in their
schoolyards. They prefer to have football playground in their schoolyards
meanwhile female students prefer to have badminton playground in their
schoolyards.
Shading elements: male students do not care about shading elements in their
schoolyards more than female students.
Water elements: female students care about water elements in their schoolyards
more than male students.
Colors: female students prefer to have light colors in their schoolyards more than
male students.
Location of schoolyards: female students prefer to have their schoolyards far
away from the streets more than male students.

Regarding the relation between the use components and gender, Table 7.1 shows the
relation between the curriculum activities and gender. The results revealed that males and
females realized their schoolyards differently, which indicates that male and female students
use their schoolyards for curriculum activities in different ways. Table 7.2 shows that less
females find their schoolyards not suitable for practicing group activities compared to males,
while it is clear that females see their schoolyards are not suitable for open day activities
compared to males.
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Table 6: The relation between design components of schoolyards and gender (Source: Authors).
Gender

Male

Female

Design components

Yes

No

Yes

No

Location of schoolyards
is suitable for
conducting different
activities

529

229

475

Schoolyard is easily
accessible from
different parts of the
school

494

264

I would like to have long
trees

591

I prefer to have
schoolyard close to
toilets

Chi-Square

Sig.

237

1.604

0.205

435

277

2.623

0.105

167

521

191

4.580

*0.032

577

181

546

166

0.065

0.799

I prefer to have
playgrounds as main
elements

580

178

431

281

43.676

*0.0001

I prefer to have water
elements

637

121

641

71

11.605

*0.001

I prefer to have shading
elements

672

86

657

55

5.551

*0.018

I would like to have
sitting elements

693

65

663

49

1.471

0.225

I would like to have
areas for playing

676

82

625

87

0.708

0.400

I would like to have
volley ball playground

623

135

567

145

1.555

0.212

I would like to have
football playground

671

87

524

188

53.791

*0.0001

I would like to have
badminton playground

474

284

591

121

77.092

*0.0001

I would like to have light
colours

565

193

625

87

41.755

*0.0001

I prefer my schoolyard
to be opened to the
street

332

426

232

480

19.529

*0.0001

I would like to have
closed areas

631

127

593

119

0.001

0.983
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Table 7: The relation between use components of schoolyards and gender (Source: Authors).
Gender

Male

Use components

Yes

Female
No

Yes

No

Chi-Square

Sig.

7.1: curricular activities and gender
School yard is suitable
to practice P.E activities

562

196

510

202

1.175

0.153

School yard is suitable
for agricultural activities

303

455

349

363

12.165

*0.0001

School yard is suitable
for home economy and
exhibitions.

224

534

365

347

72.077

*0.0001

School yard is suitable
to practice scientific
practices

300

458

215

497

14.196

*0.0001

School yard is suitable
to practice art activities

283

475

310

402

5.872

*0.015

Gender

Male

Use components

Yes

Chi-Square

Sig.

Female
No

Yes

No

7.2: non-curricular activities and gender
Schoolyard makes it
easy to practice
individual activities as
picnic and individual
games.

503

255

499

213

2.348

0.125

Schoolyard makes it
possible to practice
group activities as
games.

586

172

587

125

6.005

*0.014

Schoolyard is a suitable
place to socialize.

595

163

560

152

0.005

0.942

Schoolyard is a suitable
place for morning
queue.

623

135

591

121

0.170

0.680

Schoolyard is a suitable
place for open day
activities.

607

151

534

178

5.452

*0.020

Schoolyard is suitable
to lodge national and
religious activities.

579

179

528

184

0.980

0.322
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Table 8 shows that restrictions on females' use of their schoolyards are more than on males'
use of their schoolyards, particularly concerning P.E activities and using specific areas of the
schoolyards.
Table 8: The relation between rules components of schoolyards and gender (Source: Authors).
Gender

Male

Female

Rules components

Yes

No

Yes

No

The head of the school
restricts the use of the
yard by students

563

195

465

The students are not
allowed to reach specific
areas in the yard

398

360

I can’t practice specific
activities in the yard
because of our norms
and traditions

306

I can’t practice specific
activates in the yard
because it is violated by
neighbours

Chi-Square

Sig.

247

14.034

*0.0001

476

236

31.351

*0.0001

452

371

341

20.358

*0.0001

289

469

356

356

21.018

*0.0001

I am ordered to be quite
while using the yard

82

276

394

316

10.381

*0.001

I prefer to stay inside the
class room more than
going to the yard

297

461

245

467

3.592

0.058

The yard is always clean

469

289

489

223

7.493

*0.006

The yard and its
elements are always well
maintained

374

384

338

374

0.513

0.474

I am not allowed to
practice P.E activities in
the yard

329

429

271

441

4.337

*0.037

Table 9 explains the relationship between schoolyards' components, gender and location. It
shows that relationship between design components of schoolyards and gender is not
influenced by location (city, village), meanwhile there are negative significant relationships
between use and rules components in the village.
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Table 9: The relation between gender, location, design, use and rules in schoolyard (Source: Authors).
gender
Schoolyard’s component

city

village

Design

0.079

0.002

Rules

0.059

*0.092 -

Use(curricular and non- curricular) the activities practiced *0.105 - the activities
by males0.050
practiced by males
Curricular activities

0.005

*0.137 -

Non curricular activities

0.072

0.041-

DISCUSSION
In general, the results of this study showed that the components of the physical form of
schoolyards (design, use and rules) are influenced by gender. Results of the observations
revealed that the components of the physical form in males’ schoolyards are different from
females' schoolyards (Figures 3, 4, 5). In addition, results of the questionnaire showed that
there is a relationship between design, use and rules components of the physical form of
schoolyards and the gender differences, which means that all the components, particularly
the design components, are relevant to gender (Tables 5, 6, 7, 8). The fact that gender
issues are relevant to the physical form of schoolyards is influenced by
the gender
differences in needs between students (based on Greed, 2005; Polk,2003;Bunston and
Breton,1992; Franck and Paxon,1989; Mozingo,1989), taking into consideration the
interrelation between components of the needs and schoolyards' physical form (AlBishawi&Ghadban, 2011).
The results also showed that the components of the schoolyards are influenced by gender in
different levels. For example, design components are more relevant to gender than use
components, and both of them are more relevant to gender than the rules components
(Table 5). This can be explained in light of the interrelation between the components of the
students’ needs (educational and non-educational) and the components of the physical form
of schoolyards. For example, students' needs can be achieved through one of these
components, or two of them, or all of them. Observations and interviews with principals
showed that when design components of a schoolyard do not comply with a certain
educational or non-educational need, the students would either avoid using the schoolyard
for the activities related to this need or would try to adapt themselves in order to cope with
the situation. This will affect the quality of their learning environment negatively. However,
when design components comply with gender differences in the students' needs, both male
and female students will have equal access to their schoolyards and will be able to use their
yards comfortably and without restrictions. The design components significant relation to
gender is related to the role of design in fulfilling the students’ needs (Table 5). In addition,
design components are more relevant to gender than other components due to differences in
the way male and female students perceive their schoolyards (Moore, 1983). These
differences between male and female students in perceiving the design components are
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realized clearly in the questionnaire results (Table 6), the mental maps (Figure 6) and the
observations (Figure 3). The results also showed that there is no significant relationship
between the use components and gender (Table 5). This indicates that schoolyards do not
match with the use of both male and female students, particularly concerning the curricular
activities (educational needs). The rules components are less relevant to gender than design
components (Table 5). This result is due to the nature of the rules as being social restrictions
imposed on students' behaviour and subject to change. For example, when the rules change
due to any reason the students' behaviour will accordingly change.
Regarding gender differences in the students' educational needs and the physical form of
schoolyards, the results of this study showed that the relationship between gender and
curricular activities, which reflect the educational needs, is not significant (Table 5). The
reason for these results is the Palestinian fixed curriculum. Based on the interviews with
schools’ principals, the curricular activities are fixed and cannot be adjusted to fit the gender
differences, except physical education and elective courses. However, deep analyses of the
results showed that there are design, use and rules components of the physical form of
schoolyards, which are influenced by gender differences. Results of the observations and
the mental maps revealed that football playground is more relevant to males' schoolyards
than females' schoolyards; meanwhile badminton playground is more relevant to females'
schoolyards than males' schoolyards (Figure 6b, 6c). These results are related to gender
differences in the curriculum concerning physical education. Based on the interviews with
principals, girls’ schools focus on volleyball and badminton, while boys’ schools focus on
football due to informal rules related to social traditions, rather than formal instructions from
MOEHE. These informal rules concerning gender and sport practices influenced the
curricular activities concerning physical education and caused the football playground to be a
main design component of males’ schoolyard while badminton playground to be a main
design component of females’ schoolyards.
In addition, results of the observations and the questionnaire showed that male students use
their schoolyards for curricular activities more often than female students (Table 7.1, Figure
4). Although the reason for these results could be because design components of
schoolyards do not comply enough with females’ needs, these results are also related to
gender differences in the curriculum, particularly concerning the elective courses. The
interviews with principals showed that elective courses for girls are in economy and
housekeeping, which require indoor spaces, while elective courses for boys are in
environment and agriculture, which require outdoor spaces. However, the interviewed
principals explained that girls’ schools focus on economy and housekeeping courses due to
the formal rules imposed on the curriculum by the MOEHE.
Regarding gender differences in the students' non-educational needs and physical form of
schoolyards, results of this study showed that the relationship between gender and noncurricular activities, which reflect non-educational needs, is significant (Table 5). This
indicates that there is an influence of gender on fulfilling these needs. These results are
related to the importance of non-educational needs as they reflect the social and cultural life
of students. Therefore, the rules, which govern these needs, are mainly informal rules.
Results of the observations showed how students behave informally to achieve these needs
and the interviews with principals of schools and planners in the MOEHE revealed how they
informally consider these needs in their decisions about schoolyards. In general, the results
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showed that design, use and rules components of the physical form of schoolyards are
influenced by gender differences in the non-curricular activities (social and recreational).
Considering the design components, results of observations revealed that design
components of females' schoolyards (location, walls, and gates) made them more isolated
from the surrounding environment than the males' schoolyards (Figure 3). The observations
showed that females usually use the shaded and covered areas or areas near walls for the
non-curricular activities, while males practice non-curricular activities in open areas inside
schoolyards (Figure 4a, 4b). In addition, formal and informal rules restrict the access to
females' schoolyards more than males’ schoolyards (Figure 5). These results are related to
the cultural need for females' privacy, which is based on the culture of gender separation in
Islamic culture which is dominant in Palestine and other Middle-Eastern contexts (based on
Al-Bishawi, 2008; Kenzari and Elsheshtawy, 2003; Abu-Lughod, 1987; Hakim, 1986; Akber,
1986). This need caused the separation between males and females in schools and
influenced different components of schoolyards' physical form in boys and girls schools.
Interviews with principals and planners showed that choosing the location of females’
schools close to residential neighbourhoods and faraway from males’ schools as much as
possible, increasing the height of surrounding walls and decreasing the transparency of
gates in females' schoolyards are affecting the females' exposure to surrounding
environment. Using the covered and shaded areas in schoolyards also contribute to females'
protection from the surrounding environment. The written signs, which are fixed above the
gates of schools control visitors' access to these schools. For example, female visitors do
not need permission to enter the girls’ schools, while male visitors do and vice versa3. The
principals and planners confirmed this during the interviews. In addition, results of the
questionnaire showed that female students do not prefer to have playgrounds in their
schoolyards and do not like to have their schoolyards opened to the streets as male students
do (Table 6).
Results of the observations showed that female students use their schoolyards for sitting,
walking and gathering activities more than playing activities as male students do (Figure 4a,
4b). This was reflected in the design components of schoolyards where shaded and sitting
elements were more often created in females’ schoolyards than in males' schoolyards
(Figure 3e, 3f). Also, the mental maps showed that the female students focused on green
areas and plants and male students focused on playgrounds which reflects the difference in
perception of the schoolyards between them (Figure 6a, 6b). These results concerning the
differences in the perception between males and females can be seen as related to gender
differences in their social needs, particularly concerning socialization and comfort (KGSt,
2004; Tessin, 2005; Klaphake et al., 2005).
Regarding informal rules, gender differences in students' needs and physical form of
schoolyards, although planners and principals of schools consider students’ needs according
to gender informally, results of this study showed that these needs are met partially in
schoolyards. This influenced negatively the use, the aesthetic quality, the connotation and

3

Based on the knowledge of researchers of the local context.
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integrity of schoolyards. Results of observations and interviews showed that in the
schoolyards which do not comply with females' privacy need, female students are obliged to
wear their veils during physical education courses or are not allowed to reach specific areas
of the schoolyards which are in visual contact with the neighbouring buildings. In addition, in
the case of educated schools, male students mainly use the schoolyards for curricular and
non-curricular activities. Meanwhile, female students stay inside classrooms and are
deprived from their right to use their schoolyards, which influence the quality of education in
these schools and contradicts with principles of democracy and equity between males and
females in using schoolyards (Aslaksen et al, 1997). In addition, the observations and
interviews showed that in many cases the height of walls surrounding the schoolyards,
particularly in female schools, has been increased by using metallic or textile materials to fit
the females' privacy need, which caused degradation in the aesthetic quality of these
schoolyards.
Observations and interviews with principals of selected schools showed that gender
influenced their decisions about physical form of schoolyards in different ways depending on
their preferences rather than students’ preferences, which influenced the connotation and
integrity of schoolyards. Therefore, the physical form of females' schoolyards differs from
one school to another, particularly concerning elements of the schoolyards (plantings, seats,
shading elements, playing areas…etc.). Also, in some cases, gender influence was not
considered in the physical form of schoolyards, which influenced negatively students' use of
schoolyards. This was evident in the negative relationship between use components and
gender (Table 5).
Regarding the location of schoolyards and students' needs, results of this study showed that
design components of schoolyards and gender are not influenced by location (city, village)
(Table 9). This indicates that design components are similarly relevant to gender in both
villages and cities.
The results also showed that there are no significant relationship
between use and rules components in the village. Based on observations and interviews
with principals, these results are related to the location of schoolyards in villages, where the
schoolyards are located faraway from houses, mainly at the entrances of villages or along
the main streets. Therefore, the schoolyards are not exposed to the surroundings, which
allow female students to use their schoolyards more comfortably than female students in
cities where apartment buildings and houses surround schoolyards.

CONCLUSION
This study provides us with important findings to answer the major question of this research
concerning the relationship between gender, students’ needs and physical form of
schoolyards in Palestine, as being a Middle Eastern country.
Most scholars who investigated the relationship between students' needs and the physical of
schoolyards in different contexts do not explain how students' needs influence the physical
form of schoolyards based on gender. The scholars focus on students' needs in general,
both educational and non-educational needs, and how these needs influence the physical
form of schoolyards without considering gender issues (Waite, 2011; Wagner & Gordon,
2010; Danks, 2010; New Jersey School Outdoor Area Working Group, 2007). The result of
this study showed that there is a relationship between gender, students' needs and physical
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form of schoolyards. The results showed that gender influenced different components of
schoolyards’ physical form, which are interrelated with components of both educational and
non-educational needs of students.
There are differences between design, use and rules components of females’ schoolyards
and those of males’ schoolyards. These differences are due to differences between the
needs of female and male students in schoolyards. Therefore, components of schoolyards
should support different needs of both male and female students.
Male and female students and principals think differently about their schoolyards. As well,
male and female students use their schoolyards differently. This means that planners should
not treat females ’schoolyards in the same way as males’ schoolyards, in order to make sure
that the females’ needs are considered and reflected in the physical environment of their
schoolyards.
Gender issues indirectly influenced the decision-making process concerning schoolyards’
design. Results of this study showed that the students’ needs according to gender are met
partially and differently in schoolyards. This influenced the aesthetic quality, the connotation
of the schoolyards, and caused an ineffective use of schoolyards. Including gender issues in
the formal rules, which govern the design and development of schoolyards in Middle-Eastern
cities, can help in providing schoolyards that meet needs of both male and female students
and improving learning environment.
Results of this study showed that components of the physical form of schoolyards (design,
use and rules) are influenced by gender. Results of the observations showed that there are
differences between components of the physical form of male's schoolyards and the physical
form of females' schoolyards (Figures 3, 4, 5). In addition, results of the questionnaire
showed that there is a relationship between design, use and rules components of
schoolyards and gender indicating that all the components, particularly the design
components, are relevant to gender (tables, 6, 7, 8).
The fact that gender issues are
relevant to the physical form of schoolyards is seen as related to differences between the
needs of male and female students (based on Greed, 2005; Polk, 2003; Bunston and Breton,
1992; Franck and Paxon, 1989; Mozingo,1989), taking into consideration the interrelation
between components of the needs and schoolyards' physical form (Al-Bishawi & Ghadban,
2011).
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INTRODUCTION
Globally, the prevalence of disability among children aged 0–14 years is 93 million (5.1%)
with 13 million (0.7%) children experiencing severe difficulty disabilities (World Health
Organization, 2011). Among various conditions that lead to disability, Cerebral Palsy is one
of the most common impairments that cause disability in children. Estimated figures indicate
that 1.5 to 2.5 children per 1000 live births suffer from Cerebral Palsy (Gupta & Appleton,
2001). Cerebral Palsy is a group of motor-neuron diseases that occur pre-natal, during birth
or early stages of development of infants. According to the topographical classification, there
are three main forms of Cerebral Palsy as quadriplegia, diplegia and hemiplegia. In
quadriplegia, both upper extremity and lower extremity are impaired, while in diplegia only
the lower extremity is affected. In Hemiplegic Cerebral Palsy, half of the body, that is one
upper limb and lower limb of the same half, is impaired. The main cause of Hemiplegic
Cerebral Palsy is damage to one hemisphere of the brain. If the left hemisphere of the brain
is affected, the right side of the body is impaired and vice versa. The impairment to the upper
limb is more severe in Hemiplegic Cerebral Palsy (Sankar & Mundkur, 2005) and is a
disability that needs therapy intervention for rehabilitation. This study only focused on
improving the hand-skills of children with Hemiplegic Cerebral Palsy, as different conditions
of Cerebral Palsy require different therapy interventions.
World Health Organization (World Health Organization, 2011) views disability as the
interaction between the impairments of body functions and structures, activity limitations,
participation restrictions, personal factors and contextual factors,
rather than just
impairments to the body functions and structures (Figure 1). It is vital to understand the
dynamic interactions among these five elements when planning interventions to rehabilitation
as changes to each element influence the others.

Figure 1: Interactions between components of disability
(Source: World Health Organization, 2001).

World Health Organization (2011) suggests that ‘rehabilitation targets improvements in
individual functioning’. Hence, it is important to understand each component of disability body functions and structures, activity limitations and participation restrictions (see Figure 1).
International Classification of Functioning, Disability and Health (ICF) (World Health
Organization, 2001) provides guide to framework and document the functioning, disability
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and health for rehabilitation. According to the ICF, rehabilitation of hand-skills of children
with Hemiplegic Cerebral Palsy should focus on muscle and movement functions of upper
extremity for changing and maintaining body position/moving and handling objects (World
Health Organization, 2001).
Hemiplegic Cerebral Palsy impairs both posture and motor functions of the upper limb.
Typical posture (see Figure 2) of the impairment include ‘pincer grasp of the thumb,
extension of the wrist and supination of the forearm… increased flexor tone with hemi paretic
posture, flexion at the elbow and wrist…[and] palmer grasp persisting for years’ (Sankar &
Mundkur, 2005). Degree of deformity of the posture may differ from child to child according to
the nature of damage to the brain. When it comes to motor functions of the upper limb,
muscle spasticity that occur in children with Hemiplegic Cerebral Palsy cause impairment to
both gross motor functions and fine motor functions.

Figure 2: Typical hand posture of Hemiplegic Cerebral Palsy (Source: Authors, 2017).

According to the World Health Organization (2001), ‘[Rehabilitation] contribute to a person
achieving and maintaining optimal functioning in interaction with their environment, using the
following broad outcomes:
•
•
•
•
•

prevention of the loss of function
slowing the rate of loss of function
improvement or restoration of function
compensation for lost function
maintenance of current function ’

Rehabilitative medicine and therapy are main methods of rehabilitating disability. For the
treatment of Hemiplegic Cerebral Palsy, physiotherapy and occupational therapy,
occasionally accompanied with speech therapy, play a major role than rehabilitative
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medicine. Kluzik, Fetters, & Coryell (1990) note that neuro-developmental therapy on hand
exercises can produce immediate improvements in motor functions of hands. Physiotherapy
and occupational therapy are vital in developing postural and motor skills of the children and
therapists can use assistive products to engage children in therapy effectively.

METHODOLOGY
This study is based on a case study of developing a set of therapy assistive products to
improve hand-skills of children with Hemiplegic Cerebral Palsy, focusing on improvement of
motor skills of the hand through physiotherapy. The study was conducted at Lady Ridgeway
Hospital for Children (LRH), Colombo, Sri Lanka, which is the only government-operated
children’s hospital in Sri Lanka. The study focused on children aged 4 years to 12 years and
the study was conducted with the participation of 10 children suffering from Hemiplegic
Cerebral Palsy, who were identified through health professionals. A group of five health
professionals, consisting of neurologists, physiotherapists and occupational therapists and a
group of 15 parents and caregivers also participated in this study. This study employed both
quantitative and qualitative research methods. Primary data for the study were collected
through questionnaire surveys, focus group interviews, observations and interactive therapy
sessions. Secondary data were collected through literature survey and precedent studies.
Gross Motor Function Classification System (GMFCS) was used to understand the degree of
severity of gross motor abilities of the children with Hemiplegic Cerebral Palsy and the
Manual Ability Classification System (MACS) was used to understand how they handle
objects with hands. Modified Ashworth Scale (MAS) was employed to evaluate the effects of
the therapy assistive products on motor skills of the hand.
The study adopted a questionnaire survey at the initial stage of the study. Questionnaire
survey was conducted with the participation of parents, caregivers and health professional
with a sample size of 20. Objectives of the survey were identifying the nature of the therapy
assistive products that are already in use and identifying improvements required regarding
the therapy assistive products for children with Hemiplegic Cerebral Palsy. To gain further
insight on the medical condition, children, therapy methods, therapy assistive products and
nature of interactions, focus group interviews and interactive therapy sessions were
conducted with the participation of children, therapists, parents and caregivers. Based on the
observations and findings of questionnaire survey, focus group interviews and interactive
therapy sessions, a set of therapy assistive product designs were developed.
The process of designing therapy assistive products included continuous prototyping, testing,
and developing designs through observations and feedbacks received through testing.
Therapy review sessions were conducted every two weeks for three months and Modified
Ashworth Scale, which measures muscle tone and quality of movements through a grading
system, was adopted to assess the effects of the use of therapy assistive products that were
developed.

NEED OF DESIGN INTERVENTION FOR REHABILITATION
Results of the questionnaire survey reflected that 20% of the therapy assistive products at
LRH were imported products and did not conform to the local system of therapy practice as
they aimed to improve individual therapy functions rather than a set of functions in a gradual
flow. Thirty percent of the therapy assistive products were locally manufactured and other
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50% comprised of adapted products. Although they conformed to the local context therapy
practice in the sense of medical functionality, they lacked in areas of conforming to user
preferences, appeal, usability, aesthetics and creating product series with a suitable product
language. Eighty fiver percent of parents and medical professionals complained on lack of
availability of therapy assistive products in the local market that are affordable and userfriendly. In the questionnaire survey, parents and therapists observed that the children were
willing to engage in therapy with the use of therapy assistive products than engaging in
therapy without assistive products. Moreover, the time period children voluntarily participating
in therapy activities was comparatively higher when therapy assistive products were used,
especially where repetitive hand movements involved.
Usability of therapy assistive devices is more effective if they conform well to the context they
are being used. Couvreur & Goossens (2011) elaborate that ‘within healthcare contexts, local
solutions are frequently more effective as they reflect the physical, emotional and cognitive
needs of specific patients and engage all stakeholders in a specific local context’.
Furthermore, Nimunkar, Baran, Van Sickle, Pagidimarry, & Webster (2009) note that ' many
of the medical devices built for developed countries may not be compatible with the
environment in developing countries'. Studies conducted at local government funded
hospitals regarding therapy assistive products revealed that most of the products in use are
either adaptations of products available in the market or custom-made products from the
workshops of hospital itself. While products from the hospital workshops were appropriate for
therapeutic functions, they lacked in appeal and areas of usability. Thus, there is a need of
product design intervention to develop therapy assistive products that specifically conform to
local contexts.
Gunetillaka (2009) in his study of understanding Cerebral Palsy and planning intervention,
identifies hand functions as one of the priorities that require multidisciplinary intervention.
Gunetillaka (2009) further suggests incorporation of concepts of play and toys in planning
therapy activities. Compared to the functions of the lower limbs, upper limb functions demand
more control and discretion. During therapy sessions, which demand exercises and activities
to be done for a prolonged period, ‘motivating a child to perform uninteresting, frustrating and
repetitive movements by themselves is challenging’ (Weightman et al., 2010). Hence,
developing therapy assistive products that are engaging and appealing to the children for
rehabilitation is one of the practical and effective solutions.
When concerning design methodologies in developing medical devices, there is very little
literature on how to apply them in practice. Although there are adequate literature on
explanations and advantages of user involvement in the developing medical devices,
‘research concerning the process of involving users in medical device development remains
relatively under-developed and poorly defined’ (Bridgelal Ram, Grocott, & Weir, 2008). Thus,
there is a need to explore how design methodology should be applied in the practice of
developing medical devices, especially in assistive products.

CO-DESIGN APPROACH
Developing therapy assistive products involve integration of two main disciplines, medicine
and design. Thus, adoption of multidisciplinary and participatory design approach throughout
the design process is inevitable in developing therapy assistive products. Co-design
approach to design development considers the user as a partner in the process rather than
viewing the user as a subject of the study. ‘User involvement through the cycle of device
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development (concept, design, manufacture, testing and trials and production) increases the
likelihood of producing devices that are safe, usable, clinically effective and appropriate to
cultural context’ (Bridgelal Ram et al., 2008). Allsop, Holt, Levesley, & Bhakta, (2010)
highlight that when designing healthcare technologies for children with disabilities, ‘greater
levels of participation’ of the end-user is vital. Users of the products can be identified as
active and passive users. While the active users of the therapy assistive products are
children with Cerebral Palsy - as they directly interact with the products, physiotherapists,
occupational therapists, parents and caregivers are the passive users with indirect interaction
with the therapy assistive products. Participation of patients, parents and healthcare
professional in the design process from the beginning, rather than in latter phases of usability
testing, help resolve conflicts at early stages of design development. Thus, identifying the
key stakeholders at the very beginning of the study and engaging them in the design
development process is an effective approach to developing therapy assistive product.

EMPATHY
Developing therapy assistive devices for children suffering from physical impairment is a
difficult task, as it requires a comprehensive insight to the situation. However, being
empathetic to the situation could provide insights that cannot be achieved through any other
way. Free (2004) elaborates that ‘the ultimate users of the product may have very different
priorities for a device than providers or purchasers of the product do’. Furthermore,
Mcdonagh & Thomas (2010) emphasize that ‘gaining insight into a user’s emotions,
aspirations, and fears can provide the designer with critical cues and inspiration to create
more balanced functional and supra-functional products’. Active participation of children in a
design development process is challenging, as there are difficulties in communicating and
collecting constructive responses. It is also challenging to keep the children engaged and
focused, as they are easily distracted. Therefore, rather than practicing traditional approach
of researcher questioning the user for answers, more empathetic approaches to receiving
feedback must be practiced. Interactive therapy sessions with children revealed that they
were more likely to communicate their thoughts with other children, parents, caregivers and
therapists in familiar group settings. They were also more communicative when the person
receiving feedback also actively took part in the activities they were engaged in, as it creates
a situation of peer exchange rather than a situation of hierarchy. Hence, it is critical that the
design process of developing therapy assistive device has an empathetic approach.

ITERATIVE PROCESS
Usability and outcomes of therapy assistive products are highly impactful in nature.
Therefore, design development process need to be carefully planned to eliminate usability
flaws and validate the products. Best way to achieve this is through an iterative process of
usability testing and refining the product as much as possible. Martin, et al. (2008) elaborate
that when developing medical devices, ‘although expensive and time consuming, the
optimum method of applying usability tests is to perform a number of tests throughout an
iterative design procedure’. This facilitates to gain a meticulous and comprehensive
understanding of the user requirements. Hence, any further adjustments needed in the
designs could be identified and amended at early stages of product development process.
Prototyping is a useful and essential tool in developing therapy assistive products. Adopting
product visualization methods along with prototyping from the beginning of idea development
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phase allows understanding the usability of the products and identifying feasible outcomes.
Hence, this study adopted an iterative process of prototyping, testing the prototypes with
users, receiving constructive feedback through testing and improving the prototypes
according to the feedback to achieve effective outcomes in developing therapy assistive
products.

DESIGN DEVELOPMENT
Motor skills of the hand can be identified as gross motor skills that involve large muscle
movements and fine motor skills that involve small muscle movements with eye-hand
coordination (see Figure 3). Due to muscle spasticity and postural deformities, children with
Hemiplegic Cerebral Palsy have a limited range of motion and dexterity of hands (see Figure
2). Therapy assistive products that are presented in this research were developed to improve
posture, gross motor skills, and fine motor skills, range of motion, dexterity and strength of
the muscles of the hands.

Figure 3: Motor skills of the hand (Source: Authors, 2017).

One of the main problems identified in the study regarding the therapy assistive products that
were already in use at LRH was that most of the products focused on individual therapy
functions and did not consist of product series or levels that facilitated different stages of
therapy process. The set of therapy assistive products developed in this study consists of
three designs, namely, Design A, B and C, whose degree of sophistication of the therapy
function increased progressively from Design A to Design C (see Figure 7). Each of these
three designs consists of inter-changeable parts to create different complexity levels within
one design. Design A (see Figure 4) aimed to improve the large muscle movements of
shoulder and elbow while at the same time improving the grip. Design B (see Figure 5)
aimed to improve fine movements of the shoulder, elbow and wrist while improving the grip
as well. Design C (see Figure 6) encourages the fine movements of the wrist and fingers.
Design A and B involuntarily encourage correct posture of the hand when handling. Thus, the
child maintains the correct posture for a considerable amount of time without any external
force applied.
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Figure 4: Design A (Source: Authors, 2017).

Figure 5: Design B (Source: Authors, 2017).

Figure 6: Design C (Source: Authors, 2017).
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Figure 7: Gradual improvement of skill levels from Design A to Design C (Source:
Authors, 2017).

Developing therapy assistive products require careful brainstorming and planning.
Weightman et al. (2010) discuss about five design requirements that should be considered
when developing rehabilitation technology for children with Cerebral Palsy: therapeutic
benefits, mechanical functionality, safety, social acceptability and motivational factors.
Fulfilling these requirements ensures feasible outcomes of the products. Therapeutic benefits
of the therapy assistive products developed to improve hand-skills of children with
Hemiplegic Cerebral Palsy include posture correction, grip improvement, muscle
strengthening and developing gross motor and fine motor skills. It is important that the above
aspects be presented in several phases in therapy assistive products, according to
complexity of the skill level needed to be achieved. This ensures that each skill level is
achieved and any difficulties in achieving certain skills could be monitored during the therapy
sessions. On the other hand, it ensures that realistic goals are set for the child, which
contributes as a motivational factor for children to engage in therapy.
The therapeutic functions like movement types, patterns, postural capabilities and ergonomic
factors of the children mainly influence the development of forms of therapy assistive
products. When developing design A and B, special attention was paid to the typical hand
posture of children with Hemiplegic Cerebral Palsy and their gripping abilities. It was
observed that one of the main postural deformities in children with Hemiplegic Cerebral Palsy
was thumb adduction. Children showed reluctance to typical therapy methods of using splints
and continuous verbal encouragements of therapists to correct the thumb posture. However,
with design intervention, solutions to these problems could be provided through form
development to encourage correct postures without the child being consciously aware of it.
In Design A and B, a spherical form was used in the gripping areas to keep the thumb away
from palm and reduce finger flexion throughout the therapy activities, and to encourage the
correct hand posture when in use by reducing wrist flexion, internal rotation of the forearm
and shoulder adduction. Design A and B also consist of interchangeable three gripping ball
sizes to improve grip patterns of gripping large objects to small objects.
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Identifying different parameters of design requirement is essential in design development.
Along with the therapeutic aspects of therapy assistive products, design elements like colour
and texture should also be taken into consideration when developing therapy assistive
products. Most of the children that suffer from Hemiplegic Cerebral Palsy have a slow rate of
cognitive development. Most of them could only identify basic colours like red, blue, yellow
and green. Children also respond positively to bright colours, compared to dull colours which
evoke negative emotions (Boyatzis & Varghese, 1994). Hence, bright colours were used in
therapy assistive products to enhance the appeal to children. Colours were also utilized in
products to set boundaries and differentiate components.
Nature of surface textures of therapy assistive products can be utilized to enhance the
therapeutic functions and appeal to children. Nature of the surface can be determined
through tactile requirement set by the therapeutic aspects, tactile preferences of the children
and the mechanical functioning of the products. Studies indicate that children with Cerebral
Palsy chose hard objects over soft objects as they may have decreased tactile awareness
and need greater proprioceptive input that hard objects provide. Studies further suggest
wood and thermo-plastic as suitable materials to be used in product for children with cerebral
palsy (Curry & Exner, 1988). When selecting suitable materials for product manufacturing,
material availability, affordability and manufacturing technology were also taken into
consideration. Wood is an abundantly available material in the local context and necessary
manufacturing facilities are also readily available. Hence, wood was used as the main
material used in the Designs A, B, and C, considering the above factors.
Availability of affordable therapy assistive products is one of the biggest issues in developing
countries (World Health Organization, 2011). Hence, when developing therapy assistive
products, availability and affordability of manufacturing technology were taken into
consideration. LRH, and most of the other local government operated base hospitals,
consists of workshops at hospital premises with basic wood manufacturing facilities. Thus,
the products were developed to conform to the manufacturing facilities available at hospital
workshop and, as a result the products are more affordable and readily available.

CONCLUSION
Although the degree of severity of the condition differed in each child who participated in this
study and the progress was slow paced, 7 out of 10 children indicated improvement in the
Modified Ashworth Scale, after the use of the products (Design A,B,C) for continuous three
months. Therapy review sessions also indicated improvements in muscle strengthening,
posture correction - especially in the case of thumb adduction, gripping and range of motion.
Use of Design A indicated most impact in the improvement of range of motion while Design
C indicated most impact in strengthening and reducing muscle tone of finger joints.
Developing products in the field of healthcare is challenging, as it demands comprehensive
understanding of the therapeutic requirements and highly functional outcomes. Current
practices of design methodology are more sensitive to the usability of products and provide
ideal tools and techniques to develop products in the field of healthcare. Developing therapy
assistive products require integration of both design aspects and medical aspects in the
products. Therefore, adopting Co-design approach in developing products is vital as it
ensures the active participation of key stakeholders in the design process. Practice of Codesign approach integrates the knowledge and experiences of professional in the fields of
healthcare, design and technology to develop therapy assistive products. Active participation
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of key stakeholders throughout the product development process also ensures that the
outcomes are more effective, user-friendly and feasible. Users of the therapy assistive
products are not just the children who directly interact with them, but also include passive
users such as therapists, parents and caregivers. When developing products, feedback on
usability from both active and passive users must be taken into consideration and products
must be improved iteratively based on the feedbacks and observations to provide better
solutions. Therapy assistive products for rehabilitation of hand-skills of children with
Hemiplegic Cerebral Palsy should present achievable goals to children with gradual
improvement of skill levels from gross motor functions to fine motor functions.
Physiotherapists and occupational therapists continuously evaluated the therapy assistive
products during therapy sessions and observed improvements in motor functions of children.
It was also observed that children were more engaging in therapy activities when using these
therapy assistive products. However, these products could be further developed through
testing and evaluation. While this study only focused on motor functions of the children,
through further experiments of textures, forms, and materials, these products could be
developed to assist rehabilitation of sensory functions as well. Design intervention for
developing therapy assistive products is a sustainable approach to rehabilitation of
disabilities. Design methodology can be adopted to develop therapy assistive products that
are therapeutically effective, engaging, and cost effective. Although this study focused only
on developing therapy assistive products for children with Hemiplegic Cerebral Palsy, this
design approach can be adapted to develop rehabilitation solutions to various conditions of
disabilities through design intervention.
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INTRODUCTION
Throughout centuries, the portrayal of human endeavor towards developing a tradition and
culture specific architecture has been consistent. The growth pattern of pastoral heritage in
the history of Bangladesh reads no differently. The traditional vernacular architecture of
Bangladesh has evolved through time according to the need of the users and is
characterized by factors such as- climate, culture and resources. However, the recent
scenario of the rural landscape happens to dictate a wave of change in the age-old traditional
vernacular architectural practice.
Housing typology in the villages of Bangladesh is experiencing a significant modification in
terms of the use of materials, construction methods and spatial planning. The familiar rural
landscape of the northern Bangladesh is no longer boldly characterized by modest mud
houses topped by thatched roofs, built around a courtyard with a pond nearby. The folk
architectural archetypes of the Bangladeshi villages are gradually being overtaken by a more
modern approach to house building technologies that rarely correspond to the knowledge of
constructing vernacular structures.
The architects, planners and sociologists who are looking for ideas to initiate sustainable
rural development in Bangladesh are raising the question of whether this phenomenon is
pointing to the right direction. To investigate this issue, a particular village in the North-West
part of Bangladesh was selected as the study area, which features a long history of
traditional earthen architecture currently under radicalization, by such mindsets. The field
survey taken out across the village reveals that, about 60% structures that have been built in
the last decade are all brick and concrete construction.
Identifying the factors contributing to such a trend is a mandatory step in forming an insight
towards an appropriate approach to sustainable development in the future. Therefore, after
analyzing the root causes against the sustenance of mud architecture in the study area, this
paper discusses an alternate design approach featuring earth and bamboo as the main
building materials; focusing on a durable, low maintenance, energy efficient and economic
building technology that holds a flexible scope for future expansion.

STUDY AREA
Bangladesh is in general a hot and humid country with a prominent monsoon season and a
short winter. The Northern region of this delta is particularly characterized by the highest
temperatures in the country accompanied by high humidity and a low rainfall rate. The study
area is a village named Kaligram, of the district Naogaon located in the Rajshahi division, a
historically and culturally significant place in Northern Bangladesh. The village is 15 square
kilometers in area and is home to approximately 3000 people.
As any traditional architecture of a certain region, the vernacular practices in Naogaon is the
result of a cumulative knowledge of the local environment. The Deep mud walls on raised
plinth, capped by thatched roofs of straw supported by beams of ‘Taal’ or Palm wood briefly
describe the distinct characteristics of Mud architecture of rural Bangladesh that has been
crafted by numerous generations. Hence, Kaligram village was selected as a starting point of
the exploration into the local Mud architecture and causes behind its steady abandonment.
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THE AIM AND APPROACH
The Scope
Currently emphasis on sustainable building design technology is considered fundamental to
the growing field of contemporary architecture. Practicing architects have a challenging
responsibility to design buildings that are environmentally sustainable with the change in the
global concern regarding the use of energy and resources (Wines and Jodidio, 2000; Cox,
2009; Friedman, 2012). This new responsibility has prompted a sensible shift in trend from a
biased preference of eye-catching, institutionalized building forms to more organic, humble,
yet energy-efficient vernacular forms. Additionally, the local forms of construction capitalize
on the users’ knowledge of how buildings can be effectively designed to promote cultural
conservation and traditional wisdom (Oliver, 2003; Rapoport, 2005).
In a developing country like Bangladesh, the idea of environmentally sustainable
development is farfetched unless the potential aspects of locality and context are realized
and reconsidered by the practitioners. Looking into and understanding the causes of
disappearing traditional building technology can create new opportunities towards developing
a scheme that overcomes these limitations and makes way for an era of truly context-based,
environmentally conscious, sensible and sustainable building design. The scope of this
study, therefore, leads to the following consecutive aspects•

•

•

By studying the root causes behind the ever-changing rural landscape of the
village Kaligram, the limitations of mud architecture can be identified in a more
specific sense.
Sequentially this research can be a guideline to identify some of the common
fundamental issues behind the gradual disappearance of other types of
indigenous practices in the different rural areas of this country.
Finally, the scope extends to provoking an argument towards the concept of
sustainable architectural practices in the context to rural Bangladesh by
discussing an alternate design concept proposed for the study area.

By analyzing the findings and their possible counter actions to ensure the continuation of
earth architectural practice in Bangladesh, this study specifically aims at focusing on an
affordable, durable, construction friendly, sustainable solution featuring Rammed earth and
Bamboo as the main building material.

Methodology
This study examines a specific type of mud architecture focusing on its construction methods
and limitations. The relevant documentation of the existing condition was structured around a
volume of existing as well as collected data through means of literature along with physical,
ethnographic, questionnaire surveys and interviews. The physical survey combined with
interview sessions helped build up an idea about the mud house construction techniques in
the area and the drawbacks of the process. The result of the questionnaire survey was
twofold, the first set of which focused on the regular lifestyle of people and how it has
changed with time, revealing an interesting insight into the socio-cultural and economic
aspect of the research. Whereas the second set of questions focusing on the benefits and
demerits of living in a mud house, helped disclose facts about the discontinuing preference of
mud houses. In addition to that, case studies on a number of mud construction techniques
were taken into consideration to formulate an idea on the current researches ongoing in this
aspect. The findings were then analyzed and scrutinized to take an attempt towards solving
the research question. Overall, identification of the factors that are contributing to the gradual
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shift in the mud architecture practice in the study area, dictated paths to a possible solution
that addresses the climatic and contextual factors keeping in mind the ever changing social
dynamics.

THE SITE AND FINDINGS
Climate of Naogaon
The village under study is situated in the northwestern parts of Bangladesh. High
temperatures and humidity defining a tropical climatic zone in particular characterize this
region. The annual maximum and minimum temperature on average is recorded to be
37.8 °C and 11.2 °C consequently. However, recordings have shown that during summer the
temperature here can climb up to 40ºC or even more. Combined with the humidity and
insufficient rainfall, the weather conditions get harsh during these times. In the year 2006, the
highest temperature was recorded to be 44ºC, whereas in Dhaka, the capital city, the highest
temperature reached to 35ºC that year. According to the data received, the difference
between the maximum and minimum average temperature of summer and winter in Naogaon
district was found to be a vast 37ºC, which exceeds the average of Dhaka in the same year
by 14ºC.
Table 1: Maximum and minimum temperature comparison in Naogaon and Dhaka (Source:
Bangladesh Meteorological Department, 2006).
Naogaon

Dhaka

2005

December

6.1ºC(min)

2005

December

13ºC(min)

2006

April

44ºC(max)

2006

April

35ºC(max)

2007

December

7ºC(min)

2007

December

12ºC(min)

Difference between min and max average
temperature of summer and winter

Difference between min and max average
temperature of summer and winter

37ºC

23.5ºC

As for humidity, during the monsoon season from June- August, the air contains highest
humidity up to 96%. During the summer, the humidity drops to an average of 60% in MarchApril.
Table 2: Maximum and minimum average humidity comparison in Naogaon and Dhaka (Source:
Bangladesh Meteorological Department, 2006).
Airflow

Month

Season

Humidity

Monsoon airflow

June-July

Rainy

84- 96%

Low temperature and
pressure

January- February

Winter

67- 70%

High temperature and
pressure

March- April

Summer

55-60%
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Collective precipitation data of this region reveals that intensive rainfalls occur through
monsoon season starting from June and continues until September in most years. The time
between October to April features low precipitation. Owing to these longer periods of less
than average rainfall, and the underground water being extensively used for irrigation
purpose, the area is distinguished as a drought prone zone.

Soil condition
Naogaon District, considered as the breadbasket of Bangladesh occupies an area of about
3,435.67 square kilometers, about 80% of which is under cultivation. The soil of the area is
fertile, inorganic clay called Loam. It can range from Clay loam to sandy loam. It is
calcareous and moderately acidic to neutral in nature with a soil pH range of 5.5 to 7.5. Loam
is a type of Clayey Soil, sticky and soft when wet, hard when it is dry. According to collected
data, the sub-soil features multiple strata of soil with ground water level of 7.6- 9.8 m from
the surface. This type of soil is suitable for growing paddy and different types of fruits. Owing
to the composition of soil, it is also suitable for building mud houses.

The Village of Kaligram
The Land and the Water
An extensive field survey reveals that the basic layout of the village Kaligram features rural
houses grouped together adjoining a pond or any other water sources. Commercial
infrastructures such as local shops are mostly found near the junction of highways. Usually
the roads and streets direct the settlement pattern of the houses and generally, these groups
of houses are surrounded by paddy fields and Mango Garden.
In order to understand the spatial layout of the site more acutely, a cartographic survey of the
study area was carried out along with the physical survey. This survey exposed an atypical
growth of water bodies that seemed to be not only unplanned but also unfit to the regime of
the settlement pattern in a village. This village having an area of 15 square kilometers has a
greater than typical number of small to large scale ponds scattered across it.
The water table data further explains the formation of these ponds, some of which only have
a depth of 3- 4m. Although the ground water table in this region is found to be as low as 7.8
meters, these water levels fluctuate depending on the precipitation pattern. According to
some of the local home owners, after the monsoon season when the ground water
reservoires get recharged, excavating at a depth of even 3m eventually produces an
unwanted waterbody. Fig 1 and 2 are satelite images of Kaligram where along with the
settlements, the waterbodies have been highlighted to accentuate this scenario.
After asking about the usage and management of these waterbodies, a farmer who has been
living in the village for 28 years expressed that there are a number of ponds that have not
been used since they have been excaved. The area has always had sufficient number of
waterbodies according to the needs of the household or farming purposes of the community.
But as the population grew and more mud huts were erected, the number of ponds increased
through years for them to be treated as a left over water reservoir. Some of these pond are
as small as 5 square meter in area, and are insufficient to be used in any of the household
needs as they dry out during the summer.
Moreover, these waterbodies are a result of permanent sacrifice of precious cultivable top
soil that has been dug up to be used as building material. This had become a one way path
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for the local people who wanted to continue living in the village until they opted for a more
current option.

Figure 1,2: Settlement and Land use pattern of Kaligram (Source: Wikimapia, 2014).

The Mud House
As in any form of indigenous culture, in the case of the traditional Bangladeshi built
environment, the user is simultaneously the designer, builder, landscape specialist, artist and
artisan. The folk architecture of the village Kaligram represents the classic indigenous mud
architecture practice that has been part of Bangladeshi heritage for more than 200 years.
A traditional mud house in Kaligram has a typical U or L shaped layout with a courtyard at
the centre. According to a report on Mud houses of Bangladesh published in 2007(Housing
Report), the construction does not include a proper foundation; instead, the ground is
excavated with a width equal to the wall thickness before the wall is erected. Commonly, the
wall is embedded to the ground, without any footing and general depth of this embedment is
about 0.3-0.5m. As a result, no firm connection exists between the building and the ground.
Thus, the building may fail easily due to severe lateral loading. Either the plinth of the house
is of raised mud platform or in some cases, it is made of plastered brick.
The thick walls that envelop the living space are made by using mud as the prime material. In
some cases, cow-dung or dry leaves and straw are mixed with the mud as reinforcing
materials. The mud houses in Kaligram features mud walls of depths ranging from a
minimum of 2 feet to even 4 feet in some structures, which is necessary for it to act as a load
bearing wall. This thickness not only provides the mud walls sufficient strength to act as a
structural element, also combined with the pitched straw roofing; it provides superior
insulation from the great temperatures in the summer and the harsh cold in the winter.
The ceiling is made by placing ‘Chatai’ (sheets made of bamboo strips) over the beams and
then mud is laid on it. After completion, it is sometimes colored or covered by sealer to
achieve moisture resistance. Roofing is completed by using thatched roof of straw or CI
sheets or in some cases mud tiles, which are placed over a triangular framework of bamboo
or wood.
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Figure 3,4,5,6,7. Features of existing Mud house in Kaligram (2014) (Source: Author).

The structural system consists of a column and beam frame of either ‘Taal’ (Palm), ‘Neem’
(Azadirecta) or ‘Koroi’ (Albizzia spp.), Bamboo or Mango tree. Sometimes precast concrete
columns of 4-10 inches diameter are used to support the overhanging wooden veranda. In
the two story mud huts, the beams underneath the first floor is extended up to 1 meter
outside the exterior wall which act as a supports for the shading devices made of the same
roofing material.
Though most of the mud houses are built for single-families, they are in many cases
extended longitudinally to accommodate a growing family where vertical extension is typically
limited to two stories. Besides the living area, the attic space above the ceiling is used to
store seasonal and yearly harvests.

Deviation from tradition
As time progresses the effortless and spontaneous attitude of being guided by nature no
longer seems to be sufficient for the rural people. The village of Kaligram is following no
separate path to this, as it is becoming a village now more recognized by its brick and
concrete structures than the distinguishable heavy walled mud houses. Zahangir Alam Shah,
owner of a benevolent local farmer welfare organization, explains that easy access to
information combined with availability of formerly absent technologies and building materials,
is influencing the people of Kaligram to think about alternative options to Mud houses.
The current method of Brick and Concrete based construction starts with making a better
foundation using rattrap bond and sand. According to necessity, the walls are either load
bearing with a thickness of 10 inch or a concrete column beam network is constructed as the
structural frame. Sill and lintels of concrete mix hold the wooden door and window frames in
places. The structure is then capped off by CI sheets. The field survey taken out across the
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village reveals that about 60% structures that have been built within the last decade are all
brick and concrete construction.

REASONING THE TRANSFORMATION
Use of earth suffers from certain drawbacks (Heathcote, 1995; Guettala et al., 2006; Ren and
Kagi, 1995) such as less durability and low compressive strength of which low durability has
been seen as a very prominent factor affecting the use of earth. A questionnaire survey
taken among approximately 150 villagers helped to pinpoint some of the prime reasons
behind this shift in mud architectural practice. According to the findings throughout this study,
the causes behind the deviation from tradition in terms of building material and technology
can be written off into a three-fold synopsis.

Socio-economic aspects
Owing to the social dynamics of the rural development, easy access to information and
knowledge sharing has led people free from their tradition bound thoughts. Many people from
the recent generations of the rural families that used to live in the village are gradually
withdrawing their roots from the village to explore their opportunities in the city or elsewhere.
The families that used to grow as a joint family are now becoming fragmented nuclear
families with their separate households. Therefore, the need to expand the household is
becoming obsolete. Moreover, the new generations are opting for a more convenient and
permanent built form.
The traditional mud houses in the North might be a symbol of an age-old tradition, but the
idea of it remains constrained to the lower income people of the society. According to
research, despite having a long and acceptable history in architecture, many associate earth
use with poverty and under-development (CRATERRE, 1979). If a family can upgrade to a
semi-pucca brick house, it is considered as an achievement on their part and a symbol of
solvency compared to their previous state. The availability and affordability of materials such
as brick, cement, sand etc. has strengthened this trend furthermore.

Construction and Maintenance
The construction technique of the mud house can be time consuming and laborious. It takes
about 60 days for 2-3 persons (120-180 person days) to complete the construction (Housing
Report, 2007). Whereas the brick house construction may take less than half of that time,
with the same number of labors. Collection of mud itself can be a very laborious task and a
number of things can go wrong such as finding the right type of soil. A brick and concrete
construction does not require these additional efforts. Adding to that, the maintenance of a
mud house can be a critical job. The mud walls suffer from extended shrinkage cracks, which
weaken the walls. Too much moisture can erode away the mud walls. Sometimes, the mud
walls are covered with protective coating of animal dung that serves as a wearing surface.
This layer requires continued maintenance and sometimes renewal almost every year.
Another menacing problem in mud houses is the occasional attack of rodents that burrows
into the thick mud walls making it weak and prone to collapse. Above all, water is the main
harmful element in the lifespan of a mud house. Studies also show that adobe has poor
mechanical properties in terms of compressive strength and durability in addition to poor
resistance to moisture and water attack (Degirmenci, 2008). Therefore, it limits the use of
mud constructions to a less flood prone area with lower precipitation rate. Altogether, these
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drawbacks have led people to the conception that mud houses are inferior to brick
construction.

Environment and Resources
As stated previously, the field study has disclosed that the excavation of mud from any area
in the village has fuelled the loss of precious top soil replacing the excavated area of land
with an unwanted water body. In essence, this has caused the villagers to lose the utility of
parts of the land they own. In these parts of the country, 80% of the area is cultivable land
with a nutrient-rich fertile soil. Therefore, allowing this land to be replaced by unnecessary
ponds is under serious argument. Adding to that, another issue with this type of construction
is the use of wood to construct the beams and the frame below the roof. According to 90% of
the villagers who took part in the questionnaire survey, the number of trees has visibly gone
down through the years because they were used in construction of the mud houses and this
has become a genuine concern among them.

HARBORING THE HOPE
Without doubt, Bangladeshi architecture has experienced a number of transformations and
importation of certain outside concepts, yet certain attitudes deep within the psyche of the
people have remained unchanged. New elements of experience, knowledge, value, will and
behavior have simply been absorbed into the individual subconscious within the constraints
of collective conditions (Saif-Ul- Haque, 1994). Passive environmental systems require
considerations in the early design stages, initial decisions about orientation, form, and
materiality, which cost nothing, yet lead to increased sustainability (Yousuf, 2011).
Earth is the oldest building material most commonly used for making shelter (Dethier, 1986)
and nearly 30% of total population of world still resides in mud houses (Coffman et al., 1990).
Given the advantages of thermal comfort (Taylor and Luther, 2004); heat and sound
insulation (Binici et al.,2009; Binici et al., 2005, 2007; Acosta et al., 2010); availability of local
material; local employment criteria (Morel et al., 2001); minimal impact on environment (John
et al., 2005); and easy repair and maintenance of adobe structures (Turanli and Erdogan,
1996), earth has remained a frequently used building and construction material throughout
time.
The local mud house of Kaligram may be under question given the previously mentioned
issues surrounding it, yet the rural people explicitly noted the fact that mud houses were far
more comfortable in the summer and winter season when the temperature outside was
harsh. Especially during the hot- humid summer combined with the daily dosage of load
shading, the burnt brick houses with CI roofs do not prove to be nearly as comfortable as the
mud houses. Therefore, when they were asked, if there could be a way for them to build a
house that would minimize the issues that led them to restrict their mud house preferences,
the people of Kaligram were curious to know whether there could be any such solution.

RETHINKING THE MUD HOUSE
A Rammed Earth and Bamboo House
Rammed Earth consists of walls made from moist, sandy soil, or stabilized soil, which is
tamped into form work. According to USC (2007), properly constructed rammed earth walls
are unaffected by rain, wind, fire or termites. Load Bearing Rammed earth walls are generally
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18 to 24 inches thick and Non-Load Bearing Rammed earth walls are generally 10-14 inches
thick. Rammed earth compressive strength is approximately 300psi. Bamboo, another widely
popular indigenous material, has high tensile strength and because of its micro fibrous
properties, it is flexible in character.
Because rammed earth structures use locally available materials, they typically have low
embodied energy and generate very little waste. The soils used are typically subsoil low in
clay, between 5% and 15% typically with the topsoil retained for agricultural use. Ideally, the
soil removed in order to prepare the building foundation can be used, further reducing cost
and energy used for transportation. Rammed earth buildings reduce the need for lumber up
to 50% because the formwork used is removable and can be continually reused. Rammed
earth can effectively control humidity where unclad walls containing clay are exposed to an
internal space. Humidity is held between 40% and 60%, which is the ideal humidity range for
asthma sufferers and the storage of susceptible items, such as crops (Olusola Oladapo
Makinde, 2012).
The revised concept therefore interprets a structure that, while minimizing the use of mud
and being durable and low maintenance compared to a traditional mud house, also provides
the user with a comfortable indoor space by utilizing the insulation properties of mud walls,
eventually combining their knowledge of local materials with newer, environment conscious
techniques that reduces the use of resource, energy consumption. Considering the situation
of the study area, the idea is to introduce a design alternative that•
•

addresses the socio- cultural dynamic of the rural life style and allows a more
flexible option for the future expansion of the household;
promotes a structure that combines the thermal property of mud and structural
strength of Bamboo in the form of Rammed earth structure with multiple Bamboo
culm column- beam frame while reducing resource consumption.

The Layout
Considering the growing need of accommodation in a typical rural family, the design of the
house must have a scope for future expansion. In the case of a traditional U shaped house
layout (Figure 8), future expansion often becomes incompatible to the transforming family
structures in the rural and suburban areas. Newer generations prefer a household for a
nuclear family to live in where they can share the some common space (toilet, crop storage)
with the rest of the family but at the same time, which allows them to maintain a separate
household of their own. In most cases they move out of their family house to a more compact
and durable structure or in some cases the mud houses are taken down and are replaced by
brick houses.
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Figure 8: Existing U shaped and proposed linear layouts of Mud house (Source: Author).

To compensate this scenario, an option can be proposed that allows a more sustainable mud
construction with a flexible future expansion opportunity. If the separate household blocks
are arranged in a more linear manner with a smaller courtyard serving as the junction point;
when future expansion is required, more blocks could be added perpendicular to the existing
ones as shown in Figure 8.
This flexible layout will firstly, accommodate the growing family and provide an
interconnected household that will be a better alternate than moving to a completely separate
household. Secondly, it will allow the expansions to be built using the same building
materials but with better structural stability and durability.
The North- South oriented blocks will be the living space and the newer East West oriented
blocks will work as the utility areas such as kitchen, toilets, storage spaces etc. As newer
blocks are added to existing ones, they will create more courtyards grouping the households
together.

The Structure
In majority of rural areas in Bangladesh, houses are built with bamboo as the primary load
bearing elements of the structure. However, these bamboos are usually placed close
together so the footing acts as a combined one to stabilize the structure. After studying some
of the examples, it is observed that single bamboo culms of 4”- 6”diameters are placed at a
distance of no more than 4’ (center to center). Marking that as a standard of the load bearing
capacity of a single bamboo, a multiple culm bamboo column is suggested, that can support
larger spans.
The combination can range according to the necessity and the bonding pattern of the
bamboos can vary according to the design as well. As long as the bamboos are seasoned
and the rope ties are done with good craftsmanship, the column will act as a single unit
(Figure 9,11).
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Figure 9: Bamboo column beam (Left) Figure 10. Foundation detail (Middle) Figure 11. Roof detail
(Right) (Source: Author).

Historically foundations were often absent in earth structures, with walls built directly onto
bearing soil or very shallow footings or slabs. This was due to an apparent resilience of earth
walls not found in more conventional materials, which reduced the importance of
foundations.
In the proposed structure, the foundation suggested for a two-storied building can be of a
minimum 3 feet depending on the soil condition. In addition, the method will be somewhat
similar to that of a brick wall. While starting with a sand compaction the rammed earth wall
will be joined in a rattrap bond with sand and water. A 25% cement and brick chips mixture
over a 3” CC layer can form the ground floor finish over bare top soil (Figure 10).The exterior
walls having the thermal mass can be as thick as 18”-24” and can facilitate time lag cooling.
A 12” thick rammed earth wall can provide up to 12 hours of time lag cooling. As for the
partition walls, thickness should be a minimum of 12” if no more. In addition, this will require
less soil usage during construction.

Figure 12: Structural details of the proposed concept shown in section (Source: Author).

330
Copyright © 2018 | Copyrights are granted to author(s), Archnet-IJAR, and Archnet @ MIT under the terms of the "CC-BY-NC-ND" License.

International Journal of Architectural Research

Nadia Monzur

Archnet-IJAR, Volume 12 - Issue 2 - July 2018 - (319-333) – Selected from FARU 2017

The main categories of binders used for earth construction are (Standards Australia, 2002;
Houben & Guillaud 1994; SAZS 724:2001, 2001) Portland cement, lime, bitumen, natural
fiber and chemical solutions such as silicates. There are various advantages when using
cement as a stabilizer. Soil samples gain strength from both the formation of a cement gel
matrix that binds together the soil particles and the bonding of the surface-active particles,
like clay, within the soil (Crowley, 1997). High levels of cement stabilization improve the
surface coating and reduce erosion (Walker, 2000) while increasing the cement has a
considerable influence in improving the resistance of soils vulnerable to frost attack (Bryan,
1988).
Drawing on a comparison between same size (12’x 24’) of a traditional and a Bamboo and
Rammed earth structure, it is calculated that•
•

A traditional mud house requires 1120cft of soil (adding 15% cow-dung/ fibers).
Maintenance requires more soil over time.
A Rammed earth house requires 930cft of soil (7.5% sand + 25% gravel)

Therefore, this type of design can save up to approximately 56% soil than a traditional mud
house which can be pivotal in saving precious top soil in the study area as well as other
places where mud architecture is restricted due to constraints on mud usage.
As roofing material, bamboo shingles or mud tiles can be a better option than CI sheets, as
they will minimize heat buildup indoors. Bamboo shingle roof construction is simple, cost
effective, and durable if the bamboos are treated beforehand with a solution of boric acid and
borax powder solution (ratio 1:1.5). Moreover, undeniably besides structural strength and
insulation properties, rammed earth construction also has a great aesthetic appeal, which the
designer can use to their advantage.

CONCLUSION
The fact that architectural practice does not serve the majority of rural populace is a common
concern not only in Bangladesh but also in most developing countries with vast rural
demography. Present study has revealed that, even though once the rural landscape of
Bangladesh was dominated by distinct mud houses, a wind of change has been set in motion
that depicts an ultimate extinction of mud house somewhere in the future, due to several
undeniable factors at play. Introduction of the aforementioned Rammed earth and Bamboo
structure can not only validate the concept and virtues of mud house but also open up new
avenues towards more research oriented, context based technologies required to secure a
resilient future for the rural housing typology in Bangladesh. Therefore, the researchers need
to bring themselves to the same plane of perception on sustainability as these rural people in
order to fabricate a better future for the nation.
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The motives behind the selection of heritage buildings for
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argues that such an approach has a tendency to be
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INTRODUCTION
Conservation of historically significant buildings has remained part of a growing quest for
identity in modern cities that are becoming increasingly anonymous. This has been
especially evident in cities of the global south, which are undergoing a relentless state of flux
in becoming similar to those of the west. These modernizing cities uncritically accept stylistic
elements and spatial imageries of world-class cities, but often at the cost of the ‘indigenous’
and the ‘authentic’. While this need to conserve heritage remains central to construct cityidentity against the backdrop of cultural globalization, the definition of heritage remains a key
area of debate in academia and praxis. Defining and classifying heritage also play a vital role
in the ways the nature/type of identity is constructed for the city. In a world where identity is
fundamental to politics and class contestation, architectural heritage also moulds a form of
collective aspiration that determines the overall city aesthetic or the mode of aesthetic the
city wishes to embrace for itself to construct its own identity. A framework for classifying
heritage thus affects how heritage buildings and sites are selected and governed in such a
city. We have argued in this paper that the motives behind this selection of heritage for
conservation in contemporary public and intellectual spheres remain deeply rooted in the
modernist notions of antiquity and grandeur.
Through our exploration of an ex-colonial market tissue known as Boro Bazaar in Khulna,
Bangladesh, we have argued otherwise. Here in the case of this 150-year-old market, which
is also the genesis point for Khulna’s proliferation into a thriving settlement, we have come to
find that the everyday transactions of ordinary people, which are temporally non-static and
evolving, take place within and around the architecture of the larger built environment,
making the production of space to be fluid, dynamic and most importantly temporary. Boro
Bazaar stands against a shift that the modern city endures and thus focus on how we think
about a place and its heritage. It (Boro Bazaar) represents a move from focusing on
individual sites and buildings to thinking about the foundational network of the ordinary
architecture, and the mechanism that holds them together to keep the heritage alive and
ongoing. Its success and the way it has turned into an active treasure sustained by the
ordinary suggest that Boro Bazaar, with its messy, temporality and dirtiness, reveals
something unique about our understanding of heritage. The architecture of the historic
buildings within this tissue that once served might have dilapidated, but the heritage of Boro
Bazaar has been preserved to persistently evolve while negotiating the aspiration, needs,
and reasoning of ordinary subjects and through their appropriation and modulation of space.
By exploring the case of Boro Bazaar, this paper reveals how ordinary heritage manifests as
a socio-spatial-temporal assemblage innate to this tissue that operates as a single ecologic
organism.
Although the definition of heritage has transformed, we have, through a genealogical
analysis of the concept of architectural heritage, identified that the notion of heritage is
inherently inclined toward an elitist sense of historicity and romantic nostalgia about the past.
This elitism relies heavily on the association of the past with a building’s monumentality, and
views heritage as something that is temporally static. From a review of heritage literature, we
argue that such an approach has a general tendency to be object-focused and exoticismbiased. We also realize that our aim to critique the elitist lens of heritage returns with the
question of positionality. In this, one thing we kept asking ourselves was whether our values
and preferences make our own lens ordinary or elite? And if we belong to the latter, how
could we investigate and comprehend ordinary heritage impartially? To remain objective, we
have thus assumed a non-participant observation approach, meaning that we did not have to
take an active part in the creation of ordinary heritage, but only acted as observers. We used
both covert and overt methods of observation that helped us gain an in-depth understanding
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of the dynamics of the production of this ‘ordinary’ market tissue. Despite our best efforts, our
values could still have possessed our understanding, for which we triangulated our
information with maps/graphical analysis, photographs, interviews and relevant literature
review.

Heritage: traditional meaning and scopes
Before the 1920s, heritage conservation approaches were confined to local levels mostly –
without the presence of any comprehensive ‘global’ framework. The concept of ‘heritage’ was
first recognized internationally with the establishment of International Museum Office in 1926.
Following the Athens Charter drafted by Le Corbusier in 1933, a spurt of conservation
guidelines was observed in the form of numerous charters, conventions, resolutions,
declarations, and recommendations, with a particular focus on heritage conservation
(Ahmad, 2006). One of the main concerns of these guidelines was to delineate a universal
definition of heritage and identify its scopes. Following the Venice Charter of 1964, the scope
of heritage was further elaborated from physical establishments (i.e. historic monuments,
groups of buildings, historic urban and rural centres, historic gardens and industrial sites) to
non-physical heritage (i.e. environments, social factors and intangible values) (Ahmad,
2006).
Since 1965, international organizations including UNESCO, ICOM, and ICOMOS remained
actively engaged in re-defining the scopes and concepts of heritage (Jokilehto, 2005). In
1965, ICOMOS defined heritage as ‘monument’ and ‘site’ to distinguish the scopes of
heritage from museum artefacts to the immovable built environment. In 1968, UNESCO
defined heritage as ‘cultural property’ to include both movable and immovable entities; the
movable cultural property was referred to as ‘museum collections’ while the immovable one
referred to as ‘architectural heritage’. Thus, the scope of heritage was interpreted
asymmetrically across international organizations. While UNESCO defined heritage as
‘cultural property’, ICOMOS saw it as ‘monuments and sites’. But at World Heritage
Convention 1972, this terminological variance was reconciled by defining heritage as
something that should comprise both cultural and natural components. The key focus was to
recognize ‘significant’ cultural and natural heritage with ‘outstanding universal value’. Then,
from 1970-1980s, international emphasis shifted more toward the development of national
and regional principles (Ahmad, 2006). This strategic shift was reflected in the Amsterdam
declaration of 1975 and the Burra Charter of 1979. However, as the Amsterdam declaration
recognized the importance of heritage settings/context, its essential intent was to promote
heritage for cultural tourism and generate revenue (Charter of Cultural Tourism 1976). On
the other hand, the Burra Charter focused on the cultural significance of heritage objects,
referring to their aesthetic, historic, scientific or social value and fabric; its later amendments
included the intangible values and aspects of heritage. Later these became part of
UNESCO’s 2003 convention on Intangible Cultural Heritage. Afterwards, countries like New
Zealand, China and Vietnam adopted their own charter with reference to these guidelines
developed by UNESCO and ICOMOS. For South Asian countries, such guidelines remain
non-existent.
This is how the concept of heritage has, from the beginning, continued to overlook the
“culturally significant” ordinary subjects, their activities and the non-exotic/elitist spatiophysical elements. Buildings and spaces holding peoples’ day to day activities, which are
inseparable from the making of any place, we argue afterwards, should also be viewed as
heritage. Because attempts to identify and preserve ‘elitist’ heritage in most cases aim to
commercialize it with a largely tourist-centric assertiveness. Preserving the ‘exotic’ and the
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‘visible’ components of heritage hence appears synonymous with the development of tourism
sites as a ‘product’. But, such apparently ‘untidy’ can also be an inseparable ‘process’
element of a society, which may often disappear with the preservation of the ‘exotic’. A
detailed account of this is elaborated in the case of Boro Bazaar through a critical exploration
of its morpho-genetic history. This we hope should help pose some questions necessary for
re-conceptualizing the meaning and scope of heritage in a broader sense.

Figure 1: Khulna town in red and Boro Bazaar (Helatola) in 1929. Source: R.H. Thomas, ‘Map of
Khulna in 1929’, (Calcutta: India Office, 1929), collected from Podder A K (Podder, 2017).

The dilapidated historic landscape of Boro Bazaar
Boro Bazaar, the 200 year old historic settlement on the edge of Bhairab-Rupsha River
confluence, is considered as the morpho-genetic centre of Khulna – the south-western
metropolis of Bangladesh (Figure 1). This settlement flourished alongside the establishment
of a colonial market by an indigo merchant in 1842 (Mitra, 1914). Proximity to Kolkata and the
Sundarbans (the single largest mangrove tract in the world) and a good river connection with
the sea-port of Chalna rapidly turned Khulna into a prospective township for the British
colonial government seated in Kolkata – some 150km westward to Khulna. A later railway
connection with Kolkata in 1884 further propagated Boro Bazaar’s development into a
thriving commercial hub (Shamsuddin, 1986) and its ongoing success as a “marketplace” led
the Marwari (an ethnic Hindu business class) to emigrate from India and settle here in the
later part of 19th century (Mia, 2002).
The strength of Boro Bazaar was engrossed in its periodic market system called the haut,
which used to have shared and non-permanent system of space-use with little or no rent.
This attracted peasants from across the region to sell cash crops like jute, rice and indigo.
Marwari took advantage of this system to connect with common peasants and expand their
credit business to a wider region. They established several temples bearing the imprints of
traditional artefacts of the Marwari community, which also provided an episodic glue to
connect and moralize their (often illegal) businesses under a religious veil.
Eventually, this settlement would transform into a hybrid of residential, commercial and
religious-cultural land-use through such everyday and occasional transactions among local
Marwari and distant peasants. But between 1951 and 1955, following decolonization and the
religion-based partition between India and Pakistan as Bangladesh became East Pakistan,
brought about fundamental transformation to the land ownership pattern of the market’s
overall built environment. Under the newly passed State Acquisition and Tenancy Act 1950 in
a pro-Islamic statehood of Pakistan (and through District Commissioner’s office),
Government attempted to acquire Boro Bazaar land. This act also empowered the Municipal
local government (Khulna Pourasava, later to be promoted as Khulna City Corporation in
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1984) to acquire the market land for the establishment of a Bazaar. Yet, primarily due to Boro
Bazaar’s overlapped authoritative interplay especially that regarding land tenure, the
identification and demarcation of the market area would go on to become a site for
unceasing contestation between the residents, businessmen/shop-owners and these
concerned government agencies.

B H A I R A B

R I V E R

Figure 2: Figure-ground diagram of Boro Bazaar; circled is Satya Narayan Mandir, West Mecot Road
(long red line) connecting Railway and BIWTA Ghat on one side, while Helatola – the entry point to
Boro Bazaar on the other (short red line). (Source: Podder, 2017).

Eventually, this settlement would transform into a hybrid of residential, commercial and
religious-cultural land-use through such everyday and occasional transactions among local
Marwari and distant peasants. But between 1951 and 1955, following decolonization and the
religion-based partition between India and Pakistan as Bangladesh became East Pakistan,
brought about fundamental transformation to the land ownership pattern of the market’s
overall built environment. Under the newly passed State Acquisition and Tenancy Act 1950 in
a pro-Islamic statehood of Pakistan (and through District Commissioner’s office),
Government attempted to acquire Boro Bazaar land. This act also empowered the Municipal
local government (Khulna Pourasava, later to be promoted as Khulna City Corporation in
1984) to acquire the market land for the establishment of a Bazaar. Yet, primarily due to Boro
Bazaar’s overlapped authoritative interplay especially that regarding land tenure, the
identification and demarcation of the market area would go on to become a site for
unceasing contestation between the residents, businessmen/shop-owners and these
concerned government agencies.
With the mission to modernize Khulna, the establishment of Khulna Development Authority
(KDA, the planning/development authority) in 1961 added another echelon of complexity to
the already persistent disputes over land tenure in Boro Bazaar. An intricate multi-ownership,
therefore, would eventually be developed by simultaneous but a range of utterly uncoordinated efforts from KDA, KCC and BIWTA (Bangladesh Inland Water Transport
Agency). Fifty years of relentless voracity of state agencies, political disinterest, and
administrative ineptitude hence would force Boro Bazaar into both a state of and an arena for
ambiguity particularly in terms of land-ownership. An ‘institutionalized informalization’ of land
titling and its consequent land use through an unrelenting process of negotiation between the
concerned actors hence would become the only choice for the ordinary owners and users.
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These evolving socio-cultural dimensions, however, have over the years yielded a unique
heritage value for this area. Although unrecognized in the conventional definition of heritage,
this value has been significant for Boro Bazaar and its inhabitants’ sustenance. Although the
original haut does no longer remain the only form of market today, it’s blended form with the
densely occupied built fabric has nevertheless retained the participation of the ordinary by
enabling them to use spaces in different temporalities and by negotiating ownership. The
overall syntax underlying this fabric hence resembles that of a shapeless architecture
upholding both a hereditary convention and a strategy of collective subsistence.
Three ‘TINTs’ of Ordinariness
In lieu with these discussions, a context becomes apparent here in which the definition and
meaning of heritage therefore become something worth arguing. Although the cultural
heritage discourses address these, one may still be interested in the subjects of meaning,
authority and ownership in the definition of heritage – especially in the abovementioned
context of Boro Bazaar. Some questions in this regard may be: “What could be viewed as
heritage here, and why?”; “Should heritage be something static in time?”; “Whether or not
only the tangible should be viewed as heritage?”; “What role the non-elite ordinary citizen
plays in ‘heritage’ validation process?”; “How do common people identify heritage in relation
to their everyday socio-economic-spatial transactions and realities?” The dilemma of
modernity and those prevailing in the everyday and ordinary built environments of this
ordinary transitioning city hence demands a closer, deeper and critical inquiry. For that, the
following three threads of themes narrate the findings from Boro Bazaar and shed light on
the questions above.
A. Temporality
Not many objects in Boro Bazaar are fixed in time; neither are they permanent in terms of
activities that take place within and around them. Regardless of their scales and origins, and
irrespective of actors and agents acting upon and behind the shaping of these forms and
spaces, spatialities of most buildings, streets and alleys, idols and rituals, shops and
shopfronts especially in Helatola and West Mecot Road (Figure 2) remain transient. Not only
do these changes take place in different hours of a day, they keep changing seasonally
throughout a year. And while these spatialities and activities remain temporally dynamic and
changing, this entire process of temporal dynamism has through the years endured. This, in
a historical perspective, resembles a cultural heritage itself – a living system, and an
incessant cycle of negotiation run by the ordinary, and quite unique to this particular setting
of Boro Bazaar. A closer look at one of Boro Bazaar’s most vibrant street sections – Helatola
(Figures 2 and 3) depicts a regular South Asian street market, flanked by permanent shops
(of mostly gold jewellers and wholesale shops/groceries), while a number of non-permanent
sellers sitting in front of these shops – on the Helatola street. This seller-commodity
combination, however, does change during the course of the day.
As some villagers from the other side of Bhairab River become available for selling homegrown fruits and agro-products in the early morning, a group of urban-living sellers on mobile
rickshaw-vans take the afternoons selling imported fruits and vegetables they purchase from
Boro Bazaar wholesalers – accumulated overnight from trains, trucks and boats coming in
from different parts of Bangladesh. A number of these afternoon sellers finish selling before
evening and leave the street for a third group of sellers, although not many, with home-made
snacks, sweets etc. joining the remaining of the sellers on mobile van.
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Right before religious festivals, especially Durga Puja and Eid, Helatola street is filled with
commodities necessary for Puja rituals (lotus, flowers, banana leaves, clay pots etc.) and
vegetables for Eid respectively. Some occasional sellers - often the day labourers at Boro
Bazaar, can now be seen alongside the more regular ones as the spatial boundary of the
street is pushed to its limit. Especially during Durga Puja, the largest of all Hindu festivals in
Bengal, Helatola street and its surroundings assume perhaps its most important role. It
happens so due to the presence of the Marwari and their patronization that this space has
continued to enjoy since its foundation back in the Colonial days - used predominantly as a
site for Durga Puja (Figure 3 - right). Even in the present day, as Bangladesh has turned
largely into a Muslim-majority country, Durga Puja still remains the most celebrated event in
Helatola and one of the biggest, exclusive and the most visited ritual sites in Khulna.

Figure 3: Helatola in Boro Bazaar: temporary shops selling home-grown vegetables in the morning at
this entry point to Boro Bazaar (left). Same space used for Durga Puja as the goddess Durga’s deity is
being removed after the week-long rituals are over (right). (Source: Podder, 2017).
This sacred event in every Bangla autumn (September-October), hence replace the mundane and the
everyday, while the users of these spaces, from everyday sellers and buyers, now accommodate
religious pilgrims from Khulna and its hinterlands (a large number from the other side of Bhairab
River), and also visitors from other faiths. A similar slippery but opposite role can also be seen in

the spatialities of the temple called Satya Narayan Mandir at West Mecot Road. This Mandir,
the oldest religious site in Boro Bazaar, which, right before Durga Puja, gives way its
traditional (and official) role as a place of worship and opens up a portion of its second story
to be used as a trading floor for ritual items. In temporal terms, sites of Boro Bazaar hence
display a curious sense of non-permanence, slippage and ephemerality, resulting from the
everyday and episodic while involving varying degrees and types of spatialities and
agencies.

Figure 4: Gradual ‘permanence’ of part of Helatola Street carried out by KCC (images from 2009, 2010
and 2016 from left to right). (Source: Google Earth, 2017).
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B. Elastic territoriality
Alternative livelihood and religious activities within the same spaces of Boro Bazaar blur the
boundaries between different spatialities. These everyday and episodic practices of spatial
occupation, especially by the ordinary, challenge their ‘formal’ thresholds. Time- and seasonwise appropriation of the public street at Helatola questions the meaning of the established
boundaries of the so-called ‘planned’ – here the street itself. Drawing a territorial line for the
street or the shopping becomes tricky, as the pedestrian, rickshaw vans and carts work their
way through the sellers and shoppers on the streets. During the Puja occupation of Helatola
street, the mobile sellers withdraw for about ten days to give way to the stage and audience
area, while the more permanent sellers keep their business ‘going’ as usual while making
use of a narrow passageway (Figure 6). In the case of Satya Narayan Mandir, the spatial
limits of the stable and static categories are challenged; these begin to appear fluid. The
‘private’ and ‘sacred’ of the temple transmute into ‘public’ and ‘mundane’ – one adapted to
the trading of necessary ritual items and consequent financial transactions during most Hindu
festivals in a year.
This ‘elastic’ aspect of space – the often-orchestrated shrinkage and expansion of spatial
territoriality in response to different social, cultural, economic, political and environmental
necessities, can also be seen in the ‘permanent-temporary’ intersection of shops on West
Mecot Road. In the absence of a stable land tenure, hence underscored by the context of a
volatile ‘formal’, temporary shops ‘grow’ onto the street from ‘core’ permanent shops located
on either side of the market street (Figure 4). The extent of this ‘growth’, which is not
absolute in territorial terms, involves at least three layers of economic activities (and actors)
on either side of the market street: permanent wholesale stores occupying the ground level
of buildings, their owned or rented out ‘temporary’ front shops built with bamboo-CI sheet
combination, and occasional/seasonal floating shops on portable stands or tables. Where
even the most permanent’s disposition (i.e. wholesale shops) is formally unstable, two more
expansions on the street lead to a complete dissolution of the boundary between shops and
the street. The meaning and geographic positioning of the ‘street’, as found on KDA Master
Plan (2001-2010), hence appear static, rigid and abstract.

Figure 5: Negotiated (but layered) spatialities of Helatola Street. Circled is new permanent shop-block
constructed by KCC (Source: Podder, 2016).

A review of Boro Bazaar’s history of external interventions and evidence of
developmentalism by the external actors (KDA’s Master Plan and KCC’s planned market
extension) shows that these top-down and market-driven deterministic efforts for
permanence not only has begun to disrupt and replace the original ‘fluid’ fabric of this urban
tissue and reduced spaces and their flexibilities for such diverse activities to take place, they
also have contributed to the loss of everyday participation and livelihoods of many –
especially the ‘temporary’ and the ‘floating’ ordinary rural and urban sellers. A recent
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intervention at Helatola reveals that a 5-year long gradual construction of a shop-block by
KCC (it defends itself by saying that this was meant for its revenue increase), has not only
reduced the space for Puja and wet market within an already scarce parcel of land, but also
at the same time affected the livelihoods of a number of these sellers and shopping habit of
concerned buyers (Figure 5). In heritage terms, and in particular to the context of an ordinary
city as Khulna is, this can be deemed as a significant cultural loss.
C. Negotiability
The concomitance of the binary and the contradictory in Boro Bazaar (physical-social,
permanent-temporary,
formal-informal,
legal-illegal,
sacred-mundane,
residentialcommercial) can alternatively be viewed as a symbiotic coexistence of these binary
elements, where they work together and remain valid simultaneously. As the informal take
advantage of the formal and the temporary of the permanent, the opposite also holds true
here.
For the Gold Jewellers at Helatola, allegedly who are among the wealthiest of all Khulna
businessmen and in most cases, are also involved in a number of illegal activities namely
money laundering, gold smuggling and tax evasion, one might get interested in their co-living
with the temporary and question whether this apparently chaotic and messy condition has
anything to do with the businesses they involve into. A number of respondents tell us that for
many Jewellers at Helatola, this is a conscious and strategic ploy for distracting legal
agencies – which they accomplish by maintaining a low, ‘dirty’ profile. A similar story is also
heard of the Mandir patrons – the once migrated Marwari businessmen from India during late
Colonial times. The Marwari are also said to be one of the biggest launderers of money and
tax evaders in this region. As seen before that portions of Satya Narayan Mandir space is
used for trading, it is also not difficult to understand that such trading could have taken place
anywhere in Boro Bazaar. In fact, the use of Mandir space to earn revenue has never been a
priority. Rather trading on Mandir floor has been deliberately promoted by its Marwari
patrons, who are also the richest among all businessmen in Boro Bazaar (and also Khulna).
There is a common belief that patronization of religious activities certainly benefits the
Marwari to earn a good name for themselves and hence for their associated community at
Boro Bazaar. Such reputation, coupled with the implicit leadership of a devout community,
masks all the illegalities underneath. This sense of a living community, where a large number
of less-than-affluent (generally the temporary and floating sellers and all the day-labourers)
are also a part of, certainly profit from the increase of their bargain capacity with legal (rulemaking and implementing) public agencies like KDA, KCC, BIWTC and District Collectorate
(DC). This, coupled with the presence of the Mandir building and its inscribed claim of
legitimacy (Figure 4), further strengthens these actors’ prerogative for this sternly contested
land and helps use it as an instrument for negotiation. This can be looked at as ‘politics of
community and religiosity’, or the ‘politics of the dirty’ as seen before. Here, ongoing
negotiations between the binary elements lead to the homogenization of ‘class’ – especially
those between the subaltern and elite, and help fulfil their individual interests.
Nothing really comes to a cease at Boro Bazaar; the dynamic (informal, illegal) and
accommodative (instead of static and rigid) hence signify a unique cultural trait where
differences between religious affiliation and class are often flattened through the accepted
overlapping of unstable spaces. In spatial terms, once their territorial boundaries are
compromised and the so-called binary coexistences converge and overlap, a symbiotic
system comprised of the opposites begins to emerge. Adaptability through the many acts of
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mobility, reconfiguration, transformation, subversion, reinvention and recreation of the
existing typology and its generally incremental approach also portray the resilience of Boro
Bazaar in the context of an ever-changing socio-economic-spatial condition. In everyday
terms, this slipperiness that also makes the entire system adaptable and Boro Bazaar a site
for relentless conciliation between actors moulded by a ‘negotiated’ form of urbanism.

ORDINARY ASSEMBLAGE AS CULTURAL HERITAGE
In terms of Urban Form and Spatialities, Christopher Alexander (2015), in his award-winning
“The city is not a tree” wrote about a street corner at Berkeley, where all its fixities and
temporalities work “together” to become a ‘street’ as it is. In assemblage terms (Deleuze et
al., 1987), a street as such, for example, is not a thing or a mere collection of things.
Buildings, houses, shops, signs, police, shoppers, cars, hawkers, rules, sidewalks, goods,
trolleys – both tangible and intangible, and both static and mobile come together to become
the street through dynamic connections/flows among them. In contrast with the canonical
postmodern Western, and therefore universal urban form/space – often colourful and stylistic
aesthetic, and powered by materiality, technology and capitalism (Loukaitou-Sideris and
Banarjee, 2007), Ordinary Heritage, as it has been found, is mundane, low-tech and
survivalist. Although it initially appears ad hoc and opportunistic, a closer look reveals the
inter-dependence of individual elements in it, more like an organism-like self-organization
which works dynamically, especially in response to changing circumstances. One needs to
apprehend the processes underlying its construction of meaning, production of space, sociospatial practices, temporal rhythms, network connectivity, experiences of place etc. (Dovey,
2012). In Robinson’s (2002) words, such dynamism coupled with innovations, complexities
and diversity that stem from the works of the ordinary are unique resources for the
construction of city identity in today’s increasingly globalized world. This also affirms our
findings on Ordinary Heritage in Boro Bazaar.
Ordinary Heritage, however, also has its implications in the critical, and post-structuralist
discourses and their given significance on the everyday-ness of urban form and spaces
(McLeod, 1996; Kudva, 2009). For instance, Heynen and Loeckx (1998)’s “Architectural
Patterns of Displacement” characterizes all “post”-prefixed architectural/urban form to be that
of shift, instability, informality, negotiation, appropriation and contestation over same space,
non-shared and unexpected meaning; and often contradictory. Ordinary Heritage, as in Boro
Bazaar, with its elastic, negotiated and temporal attributes, hence, resonates with the
concerns of post-structuralist spatial attributes. Earlier, McLeod (1996)’s account on
Everyday and Otherness in postmodern architectural discourses which are concerned with
the history of identity formation, ordinariness and marginal history pertaining to architectural
form, space, practice and locale. According to this, the canonical architectural practice often
fails to take into account of the spaces and practices of otherness that belong to the
everyday world of the ordinary people and their apparently isolated and ‘messy’ heterotopic
institutions similar to those in Foucauldian historiography. In the developing world context,
the spatial appropriation of ordinary informal settlers prompts for utilizing the everyday lens
for analyzing the production of space (Kudva, 2009). This brings us alongside the
postcolonial discourses on liminality and an essential interest in the ‘in-between’ of all binary
oppositions/polarities (i.e. developed-underdeveloped; formal-informal etc.). Ordinary
Heritage, a negotiated, adaptable and temporal spatio-physical assemblage, hence takes
place within the liminal socio-political-legal-formal Bazaar space that has the capacity to
“continually transform itself according to the dynamics of cultural interaction” (Hernandez,
2010), specific to the particularities of Khulna Boro Bazaar.
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Figure 6: Ascending stair of Puja stage leaving just enough space for adjacent businesses to retain as
usual (left); an assemblage of sidewalks, selling, trading, walking, parking, promotion, transportation
and religious symbolism (middle); dark and apparently shabby interior of famous Indra Mohan Sweets
(right). (Source: Podder, 2016).

In heritage terms, the modernist, functionalist and objective definition/translation of heritage
has mostly been ‘political’ and ‘contested’, and has from the beginning, continued to overlook
ordinary/indigenous subjects. These contests and politics occurred mostly from the noncompatibility between indigenous people’s knowledge and experience with Western (ruling
classes’) knowledge, experience and post-colonial expediency of the former’s history,
legality, morality and cultural identity (Smith, 2004), hence their activities and the non-exotic
and non-elitist spatio-physical elements. Buildings and spaces here act for staging people’s
everyday activities, where the latter (intangible) remains inseparable from the former
(tangible) toward the making of heritage of a place, with the aim not to showcase the ‘best’
part of identity rather to identify and acknowledge “how ordinary people actually live” in a
specific, ‘ongoing’ phase of history (Auclair, 2015). Because attempts to identify and
preserve ‘elitist’ heritage in most cases aim to commercialize tangible heritage and objectify
the intangible for largely profit-centric developments favoring only the ‘capable’ ones with
power. Preserving the ‘exotic’ and the ‘visible’ components of heritage hence appears
synonymous with the development of sites as products and objects. But, such apparently
‘untidy’ and often ‘negative’, as argued previously, need to be viewed as an inseparable
‘process’ element of a society characterized by the ordinariness of all sorts, which bear
significant meaning to them, might even disappear with the preservation and promotion of
only the ‘exotic’.
For the ordinary, who resist quietly (Bayat, 2004) by producing a specific version of heritage
in the city often remains contrary to modern aesthetical canons of sanitization. Their unsanitized and un-clean nature of production (of spaces) are negotiated attempts, used as a
strategic ploy to distract legal agencies. While the aggression/intervention of urban
authorities against such production of space commits to improving 'functionality’ of the city;
however, similar to what Simone (2004) observed in African cities, in Bangladesh, cities do
not ‘function’, not at least according to the conventional sense of ‘functionality’ (Podder,
2017a). Rather, each area of the city is inscribed by complex local histories of conflict and
negotiation here (Podder, 2017b), making a collective way of living to be the only way out for
the ordinary subjects to contest the odds. A critical examination to understand the principles
underlying such living brought us to this concept of Ordinary Heritage. And we have found
that ordinary heritage is not a phenomenon or a collection of physical artefacts but an
assemblage of systemic principles, which allow the ordinary to ecologically sustain and
evolve within a given reality.
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CONCLUSION
This paper aimed to explore the production of heritage through the everyday challenges,
negotiations and the evolving lives of the ordinary in order to construct an alternative
definition of heritage. We have argued that heritage of the ordinary might neither always live
in ‘spectacular’ urban forms nor in terms of any historically ‘significant’ monuments with
outstanding universal values, as often defined by scholarship and international regulatory
organizations. Instead, the ordinary as we have depicted in the case of Boro Bazaar hence
provides a needed distinctiveness for it to be called a unique cultural heritage, but not limited
to objectifying the tangible and intangible components of culture. An object-centric (static)
approach is inadequate to determine the evolving and negotiated cultural practices of the
ordinary, even if these are often illegal and untidy. Our ordinary heritage approach opposes a
sole preference for the static and the ‘iconic’ Heritage edifice often by the modern, marketprotagonist elite often from ‘another place’. In connection with the questions on the
ownership and agency of heritage, it becomes clear that in Boro Bazaar, a collective rather
than solitary effort has historically led to the context of negotiability, or more precisely to an
assemblage of the ordinary and everyday socio-religious-economic acts that have continued
to determine its spatio-physical dimensions over the years. Ordinariness, therefore, occurs
not only from the involvement of the ordinary, but also from their everyday acts of negotiation
and associated spatialities, their temporalities and transience, the elasticity of spatialterritorial boundaries, pluralisms, dualities and contradictory coexistences, and above all the
collective ownership of ordinary ‘things’ by both elite and non-elite, in all their shabbiness,
insignificance and filth, that the citizen recognize to be something authentic and identify
themselves as an integral part of it – indicating to the assemblage of ordinariness of common
people’s heritage in Khulna Boro Bazaar.
Even though the heritage-defining organizations have taken an “ordinary/participatory/
subjective” turn throughout the post-modern years, it is yet the visual, objective, exotic and
monumental that continue to receive the most attention from heritage discourses and local
authorities. This is exactly where this paper, using the case of an ordinary market street,
attempted to re-examine the definition of heritage, stressing for the need of a tangibleintangible assemblage; remaining close to the theoretical traditions of all sorts of “posts”;
while also synthesizing findings with global case studies. We believe, this working definition
of heritage should prompt further interests from relevant stakeholders, critiqued and refined,
and find new uses in developing necessary toolkits for a more resilient, egalitarian and
representative development of urban forms and spaces.
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INTRODUCTION
Road accidents are the tenth-leading cause of all deaths globally, and as estimated 1.2
million people are killed in road crashes each year and as many as 50 million are injured. If
the present trends continue, road traffic injuries are predicted to be the third-leading
contributor to the global burden of deceases and injuries by 2020.
Also in Sri Lanka, there is a continuous increase of road accidents year after year. As
mentioned by Somasundaraswaran (2006), the road accidents are increasing as a result of
two factors; increases in number of vehicles; and poor development of road infrastructure.
Therefore, the annual death rate in the country due to accidents is 12.1 deaths per 100,000
and government spends about Rs.1100 million per year for the medical treatments. So, it is
very much essential to mitigate road accidents and ensure road safety. The parent study of
this paper was done to analyze the relationship of road landscape with the driving behavior,
and this paper focused to discuss on its’ analytical methodology.

LITERATURE REVIEW - ROAD ACCIDENTS
The road accidents are influenced by three major categories - the human factors, the
physical factors and the environmental factors.
R o a d

Physical
factors

Road
condition

Traffic

Vehicle
defects

A c c i d e n t s

Human
factors

Pedestrian’s
activities

Environmental
factors

Driving
Behaviour

Weather Animal
condition crossing

Tree
collapsing

Road
geometry
and design

Figure 1: Factors determining Road Safety (Source: Author).

Road accidents caused the deterioration of the safety on roads. It is found from road safety
studies, 92% of road accidents happened due to the human factors. The study of
Matijošaitienė & Navickaitė (2012) revealed that there is a direct relationship of road safety
and the aesthetics of the Road Landscape, after analyzing the emotions and opinions of 486
respondents.

BLACK – SPOT - DRIVING BEHAVIOR
The term ‘Black-Spot’ is commonly defined as ‘a place where road traffic accidents have
been concentrated’ over time. Black spots are one of the indicators of road safety, and
identification of Black Spots is much effective to design solutions for mitigate road accidents.
Driving is an activity, which is always attached with the outdoor environment. Drivers always
make their driving decisions depending on what they have experienced visually on the
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outside road environments. Mostly, the human eye perceives the results of anthropogenic
activities happening in the surrounding landscape. The driving behavior is influenced by
‘endogenous factors’ and ‘exogenous factors’, whereas, the endogenous (internal) factors
are identified at the basic preparation stage of the driver when performing the driving task,
such as, sleep related factors. The exogenous (external) factors defined as the individual’s
interactions with the road environment, such as characteristics of road geometry and road
side environment. These major two factors define the driving task (Thiffault & Bergeron,
2002).

DRIVING BEHAVIOR AND VISUAL PERCEPTION
The term ‘visual perception’ is explained as, the ability of the user to gather the information
provided to complete the communication exchange. The information should be collected at
the proper time, so that the driving decisions can be implemented efficiently and safely.
Therefore, visual perception of the driver creates a huge impact on the driver behavior. The
safe use of any roadway is depending on visual perception.
The visual information collected by the brain creates sensible scenes that that can
understood and negotiated. As visual information becomes more complex, driver may lose
some of the sense of order and scenes become more difficult to understand. That difficulty
may lead to confusion and sometimes hazardous situations (Schutt, Phillips, & Landphair,
2001). So, the driving behavior is depending on the level of perceiving information by the
driver. The landscape along the roadside will contribute positively or negatively to the driving
decisions made by the drivers. However, after studying 61 landscape improvement projects
in roads, Mok et al. (2006) found that the landscape along the roadside is having a positive
impact on driver behavior and perception, and it can be used as a tool to improve the road
safety. According to the scenes of road landscape provided, the driver has to face many
severe consequences, such as fatigue, vigilance, activation etc.

Fatigue
Fatigue, is a general incident, which emerges as a function of the driver and environment
relationship in the particular driving environment. Fatigue reflects the decreased capacity to
perform in safe driving, along the road environment. Fatigue is considered as a major factor
in accidents, which is responsible for up to 20-30% of road accident fatalities.
Generally, fatigue can be interpreted as the transitory period between awake and sleep, if
undisturbed can lead to sleep (Lal & Craig, 2001). Moreover, Nelson (1997) identified
through his study, the highway design with lack of stimulation can induce fatigue-related
accidents. So, the general causes of fatigue and drowsy driving can be generated by
performing driving through monotonous driving environments. After an experiment with 56
drivers in driving stimulator, Thiffault & Bergeron (2002) came to the conclusion that the
roadside visual stimulation could be used to alter the fatigue and drowsiness on existing road
infrastructure.
Vigilance
Vigilance is identified as the ability to maintain sustained attention within the road
environment. The characteristics of both the driving task and road environment have an
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influence on vigilance. Decrement of vigilance is considered as the dominant effect of fatigue
and sleepiness.
The study of Thiffault & Bergeron (2002) highlights that driving requires sustained vigilance
to perform at its best, and a lack of visual stimuli in road environments (monotonous road
environments) can alter the ability to sustain vigilance.
DRIVING BEHAVIOR AND ROAD ENVIRONMENT
Always, drivers are interested in exposure to a broader visual field even for a brief moment.
They also limit of their visual experience mainly to the larger spaces and landforms.
However, when the speed increases drivers automatically reduce their visual field (Antonson
et al., 2009).
40o
65o
100o

Figure 2: Speed and field of vision (Source: The Role of Road Engineering in
Combatting Driver Distraction and Fatigue Road Safety Risks, 2015).

At about 65km/h speed the driver can observe about 1000 degrees and the focal point is
near 400m; if it is increased to 80 km/h about 650 and the focal point is near 500m. When
the speed is 100 km/h the field of vision becomes narrower to 400 degrees and the focal
point goes beyond 600m. That clearly demonstrates that when the speed is increased the
field of vision of the driver is narrowing, but the driver is focusing on to more distance views.
Road Landscape creates the visual field of the driver when they are travelling on a road. The
roadside vegetation, road edges, boundary walls, soil embankments, sign boards and other
natural and man-made introductions can be considered as the road landscape. According to
the National Association of Australian State Road Authorities (NAASRA), the main goal of
road landscaping is to produce roadways to high safety standards which will also
aesthetically integrate with the environment. Many researches done in Germany on this,
verified that 68% of all car accidents happened due to the wrong design of roads and its’
landscape; and insufficient information of roads and its’ landscape (Matijošaitienė &
Navickaitė, 2012).
The experience of road landscape may affect drivers in many different ways. The findings
from the Antonson et al.’s study (2009) revealed that the visual properties of different
landscape settings affect the drivers. In addition, the study prove that after analyzing 18
drivers regardless of their gender and age, the drivers experience less stress and drive fast
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in open landscapes than in varying and forested landscapes. Moreover, Matijošaitienė &
Navickaitė (2012) came to the conclusion in their study, the landscapes with ‘pleasant’,
‘beautiful’, ‘harmonious’, ‘natural elements matched with the surrounding environment’,
recorded more car accidents and the landscapes which are ‘relaxing’, ‘visually safe’ and
‘sophisticated’ recorded the less car accidents.
The natural environments on road landscapes create an impact on driving behaviors. The
research of Matijošaitienė (2011) on hedonomic road landscape, found that the hedonomics
(pleasure) of roadscape depends on the natural elements. Furthermore, the ‘beautiful’ &
‘varied’ road landscapes formed with not less than 64% natural elements, ‘willing to drive’
and ‘left positive impression’ road landscapes formed with 78% and 70% of natural elements.
The ‘safe’ landscapes formed with 60% of natural elements in the view and good visibility of
road and its’ surrounding. Therefore, it is clearly proven that the road landscape has an
impact on driving behavior. It is very important to develop a methodology to identify the driver
fatigue with reference to the road landscape, but that has not been seriously thought of.
Therefore, this paper tries to develop a methodology to analyze road landscape with
reference to driver fatigue.
METHODOLOGY - Identification of Black-Spot
The Southern Expressway, the first ever introduced expressway to Sri Lanka, has the
highest ‘Average Data Traffic (ADT)’ among current expressways in the country and it
recorded the highest number of accidents than others. This paper focused to identify two
Black-Spots in two directions of this expressway, and suggest a methodology to analyze the
characteristics of road landscape through a visual analysis method.
In the study, the data collection and analysis has been done with two phases:
• Phase 01 - Recorded accident data collection & Analysis on Southern highway;
• Phase 02 - Field data collection & Analysis.
Phase 01 - Recorded Accident Data
Southern Expressway runs 126 km from Kottawa to Matara with 11 interchanges, connecting
Western province, Southern province and in between townships.
From its’ initiation (2011 November) to 2016 February, 2602 accidents were recorded, which
have caused to eliminate valuable human lives and property damages to the country.
In the analysis of recorded accident data, these can be divided into major three categories:
accidents caused by Human Factors, Physical Factors and Environmental Factors. The
accident causes are recorded and categorized by the traffic engineers in the Southern
expressway.
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Table 1: Accidents by cause in southern highway (Source: Database EOM & M division- Southern
Highway, compiled by the author, 2016).
Human Factors

Alcohol

-

Physical Factors

15

Environmental
Factors

Vehicle defects -

293

Bad Driving -

396

Electrical Problems- 30

Fatigue

316

Stone throw/hit - 127

Negligence -

146

Other objects

-

Overtaking -

168

Road slippery

- 14

Sudden Stopping- 29

Fire

-

1

Speed

- 113

Others

-

9

Reverse

-

Vehicle defects - 293

-

3

Bad Weather - 527
Animal crossing -408

7

Driving Behaviour
Related Accidents

The accidents caused by Bad Driving, Fatigue and Negligence (totally 858 accidents, 32% of
total accidents happened in Southern Highway between 2011 Nov. to 2016 Feb.) are
considered as the causes for driving behavior related accidents. Then the driving behavior
related accidents in Colombo – Matara direction are analyzed according to the interchanges
by using the chart below.

Figure 3: Black- spot identification chart, most accidents in Colombo to Matara
direction (Source: Author).
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Table 2: Interchanges in southern highway (Source: Author).

Distance

Interchange
Kottawa-Kahathuduwa

Distance
F

68-80 km

Kurungugahahetekma Baddegama

G

80-96 km

Baddegama-Pinnaduwa

96-108.4
km
108.4116.3km
116.3-126
km

PinnaduwaImaduwa
ImaduwaKokmaduwa
KokmaduwaGodagama

A

0-6 km

B

6-14 km

C

14-35 km

D

35-46 km

Dodangoda-Welipenna

I

E

46-68 km

WelipennaKurundugahahetekma

J

KahathuduwaGelanigama
GelanigamaDodangoda

Interchange

H

From figure 03, it can be identified that the most number of driving behavior related accidents
are concentrated between ‘Kurundugahahetekma - Baddegama interchange’ and
‘Baddegama - Pinnaduwa interchange’. To identify the exact location of a Black-Spot, a
‘Dot-Density measure’ was used between those two identified interchanges. Dot density
measure was done by placing a dot at the recorded accident locations in every kilometer
distance.

76

89

90

Figure 4: Dot-Density measure to identify black spots,
Colombo to Matara direction (Source: Author).

According to the figure 04, 76th kilometer and 89th-90th kilometers were identified as the
Accidents Black-Spots of driving behavior related accidents in Colombo to Matara direction.

Phase 02 – Field Data Collection and Analysis
It can be assumed that a driver experiences the road landscape as a movie, or a series of
photographs changing in a very short time period. When the surrounding road landscape of
the driver remains repetitive (without any stimuli), it is considered as monotonous road
landscape. According to the literature review, the monotony of the road landscape leads the
drivers to fatigue.
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The field data collection has been done when travelling in a car starting from Kottawa
interchange up to Godagama interchange (Matara). The entire driving environment has been
recorded using a digital camera mounted in front of the driver’s seat. The vehicle speed
always kept around the speed of 100 km/h.
The ‘photo – fixation method’ is employed as the methodology to analyze road landscape
of the expressway. In the research of Matijošaitienė, (2011) on hedonomic road landscape,
he used photo-fixation method in his field research and selected photos of road landscape
were used for a qualitative survey. The video recording of the driving stretch was converted
to a series of photographs and they were used to identify the characteristics of the road
landscape. So, the identified Black-Spots above have been analyzed by using the
photographs taken at approximately 500m intervals from the live video recording of the
driving stretch.

Figure 5: Sample photograph from the video recording (Source: Author).

When the road landscape is not changing very much or keeps on repetitive, it creates same
series of photographs for a while. That scenario reflects monotonous environment which
leads drivers to fatigue or many other driving behavior related issues. So, when analyzing the
impact of road landscape and driving behavior, series of photographs can be used for
qualitative analysis with supportive spatial plans, sectional diagrams and road sections.
The figure 06 shows a part of an analysis of the parent research of this paper, done as a
visual analysis of road landscape with relation to driving behavior. In this a series of
photographs of road landscape with supportive sectional diagrams were used. As a part of
the qualitative analysis of road landscape of the main research, the spatial characteristics of
the road landscape have been identified and analyzed. A) Degree of enclosure B)
Differentiate of forms are two identified spatial characteristics in road landscape, which are
discussed in this paper.
A) Degree of enclosure
When a driver moves through a road he/she experiences different spatial enclosure effects in
point to point. Variation of spatial enclosure creates a diversity of road landscape which
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supports the driver to maintain a sustained attention or ‘vigilance’. Less variation of spatial
enclosure creates monotonous driving environments.
The figure 06 analysis indicates the variation of enclosure effect of the road landscape along
the identified Black-Spot in Colombo- Matara direction (Baddegama-Pinnaduwa interchange,
85km-92km stretch).
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Figure 6: Sample of the application of photo-fixation analysis method in
identified Black-Spot (Source: Author).

Description of the qualitative analysis of photo-fixation
The area is mostly enclosed with the left side rocky surface. First 3km stretch creates a
monotonous environment with left side rocky surface (fig. 4-9). Then, there is a sudden
exposure to open low lands. Next, 3km stretch with enclosed soil slopes (fig. 11-14). Low
composition of enclosed spaces & open spaces, directs to create uncomfortable,
monotonous driving experience, which leads drivers to fatigue – vulnerable area to driving
behavior related accidents.
B) Differentiate of forms
Humans always identify ‘forms’ first when they are exposed to a scenery, then identify the
colors, textures and other details. So, the forms in the road landscape affect the legibility of
the roadway. As discussed by Antonson et al. (2009), spatial form of a road or a street
should give a clear visual guidance and signals to drivers regarding suitable speed and
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driving behavior. Appleyard, Lynch, & Myer (1965) mentioned that the drivers limit their visual
experience mainly to larger landforms and spaces, since they have limited their focus on to a
narrow band with the speed.
The figure 07 shows, the analysis which indicates the differentiate of forms in the road
landscape along the identified Black-Spot in Colombo- Matara direction (BaddegamaPinnaduwa interchange, 85km-92km stretch)
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Figure 7. Sample of the application of photograph analysis method in
identified Black-Spot (Source: Author).

Description of the qualitative analysis of photo-fixation
In this area the variation of forms is very less. The area continues as the same form with less
variation and that creates monotonous visual forms in the landscape. It causes fatigue &
hypo-vigilance and a vulnerable area to driving behavior related accidents.

CONCLUSION
This study was carried out with a continuous speed of 100km/h, which is the highest
permitted, since drivers experience is vital at the higher speeds. Somehow in lower speeds
the experience may change since the human eye could identify more details and got a
broader perspective. Therefore this Methodology can be used more effectively by identifying
the speed of the vehicle, also by breaking down the intervals of visual field is considered.
These intervals could also be linked with the frequency of the eye for identifying details and
can improve more sophisticatedly even for vehicles to alarm on driver’s behavior.
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