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Web-based educational systems are promising applications to enhance
design education. Although the advantages of such systems have

been discussed in the literature extensively, few studies in the field

have used them for teaching interdisciplinary design collaboration. In
order to alleviate this problem, a web-based interdisciplinary building
design studio was designed and implemented. Considering the lack of
systematic approaches in the use of Information and Communication
Technologies (ICT) in studios, this paper offers a framework for analysing,
understanding and exploiting web-based studios in terms of aim, content,
method and management in the light of the case study.

INTRODUCTION

The effects of the Information and Communication Technologies (ICT)
have been enormous in design fields in the recent decades. Rapidly
developing technological infrastructure, broad-band Internet connections,
and easy access to technology have all facilitated for capturing, storing,
distributing, searching, and generating design information without the
limitations of physical boundaries. Building design professionals are
increasingly using new ICT applications for competitive advantage in the
market (Cerovsek and Turk, 2004). On the other hand, the use of such tools
in design education provides opportunities for broadening the horizons of
the educational methods and preparing the students for their prospective
practices (Agostinho et al., 2002, Karakaya and Senyapily, in press).

Among the several ICT applications in design education, web-based design
studios have been attracting considerable attention (Rummel et al., 2005;
Craig and Zimring 2000). The studio is the main medium for the acquisition
of design knowledge in architectural education and it is widely assumed
that it is the core and the other courses are complementary (Teymur, 1992).
A web-based studio is a “networked studio, distributed across space and
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time” (Broadfoot and Bennett, 2001); such that its participants may be in
different locations handling design communications via computers.

There has been a considerably large -and ever growing- body of work
on web-based design studios (Simoff and Maher, 2000; Chiu, 2002; Elger
and Russell, 2001). The advantages of such studios have also been well
documented and include:

“e open design towards increasing the functionality of the
environment;

e open design towards the incorporation of additional media types
either in

plug-in or helper format, which enhances the expressiveness of
design information representation.

e on-line archiving of design information and keeping track of past
experiences to be accessible for other Web-based studios” (Simoff
and Maher, 1997).

However, having reviewed the literature on web-based design studios
(Karakaya, 2005), the authors of this paper identified two important
deficiencies in the existing studies:

1. Despite the importance of interdisciplinary collaboration in design
education, it has been neglected in web-based studios just like it is often
underestimated in traditional design studios.

2. Existing studies on the subject tend to be mere descriptions of case
studies and they are rarely discussed through robust means. Systematic
methods are urgently needed to analyze, to understand, to explain and to
exploit web-based studios.

It has been widely recognized that building design is a collaborative
process (Fruchter, 1996; Lu and Cai, 1999; Bouchlaghem et al., 2005).
Several parties with diverse disciplinary backgrounds are involved

in building design and they are expected to produce an integrated
product. Thus, collaboration among professionals was recognized as

the most important factor effecting building design quality (Arditi and
Giinaydin, 1998). However, it was also observed that building design
education institutions have been experiencing problems in teaching
collaborative design. Throughout their education, the students usually do
not have opportunities to learn about and to collaborate with members
of related disciplines. Some educational approaches aimed to address
this fragmentation and to propose ways to overcome it. For example,
Wheeler (1998) claimed that architects and design engineers needed to
be educated together so they could learn how to work better together.
Pultar (1999) proposed that it might be useful to give a general design
education to architects and structural engineering students for an

initial period, after which, students should have the chance to choose
their specialization fields. Moreover, there were several attempts to
implement interdisciplinary courses for sensitizing the students to the
issues, objectives, and concerns of the related disciplines. Although such
courses provided students with variable insights into the value systems
used by their peers (Chinowsky and Robinson, 1995; Jackson, 1997), the
wide spread utilization of interdisciplinary building design courses has
been hindered by practical limitations in terms of time, budget, place,
human workforce, etc. Within this perspective, this paper proposes that
well-documented advantages of web-based education such as being free
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of limitations of physical boundaries and of strict time schedules as well
as the attractiveness of the Internet for the new generations can facilitate
for integrating collaborative work in design teaching through web-based
interdisciplinary courses.

The need for systematic approaches to ICT applications in design education
was acknowledged before (Pektas and Erkip, 2006; Pektas, 2007). In order
to abate this problem, the present paper proposes utilization of Teymur’s
system (1997; 2001) for studying architectural education. Teymur (2001)
reiterates that architectural education had been approached as a “practice
without theory”. In order to raise architectural education debates from

the level of mere experience to that of systematic and critical analysis, he
recommended “problematization of architectural education” (Teymur,
2001). When architectural education is defined as a “problem”, it inevitably
demands theory. Teymur argued that such theories could not be directly
borrowed from education discipline due to the peculiarities of architectural
education. Aiming at a comprehensive structure for the discourse, he
suggested that architectural education could be handled within the
framework of four basic questions: objectives and motivations (why),
contents (what), methodology and medium (how) and management and
staff (who) (Teymur, 1997; 2001). The International Union of Architects
(UIA) adopted Teymur’s system as a framework for discussing issues
related to architectural education (UIA, 2002). It was also applied in
implementation of web-based design studios (Sagun et al., 2001) and in
discussing the current state of CAAD (Computer Aided Architectural
Design) education (Pektas, 2007).

In order to realize the proposals of this paper, an interdisciplinary web-
based building design studio was designed and implemented for interior
architecture and architecture students. In this paper, first, the setting of the
case study was described and then its findings were analyzed according
to Teymur’s system. It was attempted to represent the whole framework
in a concise diagram to guide further studies and suggestions for further
research were also made.

CASE STUDY

The case study aimed to rehearse collaboration between architects and
interior architects through a web-based tool during design education.

Two elective courses, one from Delft Technical University (TUDelft),
Netherlands and another from Bilkent University, Turkey, were selected
for this purpose. Twenty-one architecture students from the TUDelft
course, (BK 6810 Audio Visual Production), and 16 interior architecture
students from the Bilkent course (IAED 316 Computer Application)
participated in the case study. Students formed groups consisting of two
professions, and each group designed “A Turkish Store in the Netherlands”
collaboratively. Groups were generally composed of 2 interior architecture
students and 3 architecture students. There were 8 groups in total.

In order to facilitate the collaboration on the World Wide Web, a tool
(InfoBase) developed by the TUDelft was utilized (Figure 1). InfoBase
enabled the information collected and generated by the students to be
stored, exchanged, and manipulated. The collaboration between the two
universities took about 9 weeks.

The structure and the enclosure of the building, inside which the store
would be located, was designed and uploaded by the architecture students.
Interior architecture students downloaded the existing documents of the
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Figure 1. InfoBase interface
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building in .dxf (drawing interchange format) and used software like
AutoCAD and/or 3DS Max to develop, share and communicate their
designs. During the collaboration process, architecture students were
responsible for establishing a client profile, presenting the context of the
built environment and the facade, and giving architectural decisions.
Interior architecture students, on the other hand, were responsible for
arranging the interior elements (such as partition walls, stairs, allocation of
spaces, etc.), designing the lighting, acoustics, furniture, and establishing a
circulation pattern.

After the case study, participating students filled a questionnaire.
According to the results of the case study,

e Both groups felt that they were clearly expressing themselves to the
other discipline,

* Both groups expressed that they would willingly collaborate with the
other discipline in the future,

e Both disciplines agreed that collaboration with the other discipline is
necessary in their education,

* Both camps also agreed that collaboration with the other discipline is
necessary in their professional life,

* Both groups agreed that web-based design studio is useful for learning
interdisciplinary design collaboration (Karakaya and Senyapily, in
press).

FRAMEWORK

The case study described above, provided insights into many factors
that should be considered in design and implementation of similar web-
based interdisciplinary design courses. These factors were analyzed and
discussed in the following section under four headings, namely, aims,
content, method, and management, in line with Teymur’s system (Figure
2).
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Figure 2. A framework for web-based col-
laborative design studio
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Before attempting to implement a web-based studio, aim(s) of using a web-
based platform should be well defined. Advantages and disadvantages of
such a platform should be considered while preparing course time-table
and content. Since face-to-face communication, gestures and freehand
drawings are important for design studio communication, projects and the
schedule should be arranged accordingly. It is widely acknowledged that
the pedagogy of traditional design studio is based on a kind of thinking
by doing which Schoén (1985) called reflection-in-action. In this method,

a studio instructor plays the role of the master who demonstrates how to
design in a place based setting. When the notion of place is lost in web-
based studios, this may barrier effective information flow between the
instructor and the students. In order to resolve this problem, hybrid web-
based studios utilizing both traditional and online techniques should be
designed.

As Senyapili and Karakaya (2006) stated, hybrid courses integrate face-to-
face and online communication where a significant portion of the learning
activities take place online. Hybrid courses reduce the time spent in the
classroom, nevertheless in-class participation were not rendered totally
useless. Such courses join the best features of face-to-face teaching with
the best features of online learning. Main advantages of hybrid courses
over the traditional face-to-face communication are accessibility to course
content, effectiveness of large lecture instruction, and level of connectivity
between students and instructor (Poltrock and Engelbeck, 1999; Cheng
and Kvan, 2000; Johnson, 2002; Garnham and Kaleta, 2002). In recent
years, design studio has emerged as one of the areas where such hybrid
structure is utilized. Having considered these factors, the case study course
was designed and implemented in a hybrid structure and the participants
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Figure 3. InfoBase solution to knowledge
management problem
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reported that they benefited from the combined use of online and offline
techniques.

Furthermore, if two or more remotely located studios are integrated on a
web-based platform, the aims of these courses should be compatible. In

the case study, one graduate course from TUDelft and one undergraduate
course from Bilkent were selected. Since both courses were elective courses,
the structure of the courses could be tailored easily to meet compatibility
requirements.

Finally, a Web-based interdisciplinary design course should adopt a
generic view of design process rather than specific discipline-oriented
courses so that they could accommodate collaborative work. In the case
study, the adopted design process definition was thoroughly discussed and
agreed upon at the very beginning of the project.

Content

When a web-based interdisciplinary design course is prepared, “what”
should be taught is a basic concern. In parallel with the infinite content

of design studios, web-based platforms may contain a great deal of
information. However, when uncontrolled, this possibility may result in
an unstructured and confusing information overload. The management of
content is especially important for an interdisciplinary course. The content
should consist of the crucial and overlapping aspects of both disciplines
consonant with the levels of the students.

In our case study, knowledge management was handled by a database
(Figure 3). Both student groups uploaded their projects into Infobase. By
using search and browse links, students could follow contributions and
critiques for their projects. A Java applet in the database demonstrates
related projects and contributions of a project in a branched tree format.

Scale and representational aspects of the design project are other important
issues while deciding the content of the course. Each profession involved
in building design has a peculiar viewpoint of buildings and their
components. For example, architects are more interested in site planning,
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mass studies and enclosures; while interior architects’ main considerations
are elements forming interior atmosphere such as color, texture, lighting,
etc. As a result, two disciplines are used to work with the same building

in different scales. Therefore, the content of the project should respond to
the varieties brought by collaborative work. In the case study, the project
was small enough to be studied in different scales. In “A Turkish store in
the Netherlands” project students worked on a two storey high building
located on the corner, the building had 160 m2 floor area and a mezzanine
floor. Architecture students worked in 1/100 scale and interior architecture
students worked in 1/20 scale. Design terminology and different
viewpoints of the groups were not especially problematic in the case study,
since the two groups were not much different in this respect. However,
courses about the collaboration between architects/interior architects and
engineers can be more difficult due to different jargon and terminology
used.

Supplementary documents and the choice of software are also important
in the representation of the project. Since the dream of a single design
software addressing all building design professionals has not been realized
yet, the applications used in an interdisciplinary web-based studio must

be as comprehensive as possible and compatible as well. In the case study,
AutoCAD was used to generate two dimensional drawings and exported
in .dxf format; 3DSMax and Maya were used to generate three dimensional
drawings, and animations. Interchangeable drawing formats of .dxf and
.3ds provided compatibility of software used by different student groups.

Method

The methodology of the course, “how” a web-based studio is conducted,
should also be discussed when designing such a course. While
collaborating with students from other countries, different time zones
should be considered; since, the schedule of the course might be effected.
In order to solve time zone related problems, a proper mix of on-line and
off-line communication tools may be integrated into sharing platform.

In the case study, InfoBase and Weblog (Figure 4) provided offline
communication, MSN Messenger provided online communication.

Length of the project should be tailored according to the prospected design
process. A detailed design schedule should be prepared for different
phases of design, i.e.early design decisions, design development and
presentation of the project. Download /upload times may differ due to
connection speed and this may result in unexpected intervals (waiting
time) in the process. For example, in the case study, the limited width

of internet connection in Turkey caused some problems in uploading
documents to InfoBase. Using up-to-date software and hardware may
prevent many problems in this regard.

The location of a studio -being in the same studio, in the same university,
in the same city, in the same country or in different countries- requires
different approaches. The choice between synchronous and asynchronous
communication is largely dependent on this parameter. Although
synchronous communication often demands more resources such as
technical infrastructure, time and money; when the parties are remotely
located it becomes crucial in certain phases of the process. In the case
study, elective courses were not handled simultaneously. Bilkent course
was on Monday afternoons and TUDelft course was on Tuesday and
Thursday afternoons. Bilkent students could easily communicate with their
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Figure 4. Weblog communication of groups.
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group members in Bilkent, however group members from the Netherlands
could join them at weekends or in evenings.

Management

Another important question regarding web-based interdisciplinary studios
is “who” should be responsible for the management of the course. Since
such studios involve many participants: universities, academic staff, and
students (probably from different cultures), distribution of responsibility
and workload should be agreed upon at an earlier phase of the course
development. In the case study, course instructors from Bilkent and
TUDelft got together to discuss aims, content, method and management of
the collaborative process before the semester. After general agreement of
these issues, the course instructors fulfilled their responsibilities.

Course instructor(s) is often the key person; s/he is responsible for budget
management, time management, work load distribution in student
groups, collaboration with other groups, and evaluation of end products.
Due to the transparency of management process, students are generally
more active in course management in a web-based studio compared to
traditional studios. In the case study, students reported that they felt more
control on their design process in the web-based studio, compared to
traditional studios. Nevertheless, instructors still needed to devote time

to discuss with students about the course and why their collaboration

is important at the beginning. This gave students a sense of value and
encouraged them.

CONCLUSION

This paper indicated the potential of virtual design studios as a medium
where students of different disciplines and geographies establish, develop,
share design ideas and rehearse for professional encounters of the market.
It also demonstrated how a systematic approach can be utilized to structure
the outcomes and insights gained in the process.
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It seems that rapid development of technology caught design institutions
unprepared for web-based practices. Thus, empirical web-based courses
have not been integrated with theories of design curriculum yet. This study
should be viewed as an effort toward such integration. The framework
proposed in this paper is not all-exhaustive and it is hoped that it will be
elaborated by further studies.
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WEB TABANLI EGIiTiM SiISTEMLERININ TASARIMDA iSBiRLIGINi
DESTEKLEMEK AMACIYLA KULLANILMASI ICIN BiR CERCEVE
ONERISI

Hizla gelisen teknolojik altyap: ve genis bantli internet erisimi her alanda
oldugu gibi yap1 tasarimi alaninda da degisimlere yol agmustir. Fiziksel
sinirlar1 kismen ortadan kaldiran iletisim teknolojileri ve bilgisayar destekli
tasarim kavramu belli bir stiredir hem donanim hem de yazilim olarak
gelisme gostermis, birgok disiplinin igbirligi i¢cinde ¢alismasi gereken yapi
sektorii de bu hizli degisime adapte olmaya galigmustr.

Sozii edilen gelismelere paralel olarak, bilgisayar teknolojilerinin yap1
egitiminde kullanimi artmistir. Bu konuyla ilgili cok sayida deneysel
uygulamanin yan sira pek ¢ok akademik calisma da mevcuttur. Fakat
konuyla ilgili arastirmalar, simdiye kadar yapilan ¢alismalarin bircogunun
bilgi ve iletisim teknolojilerini tasarim egitimine (atdlye/ stiidyo) sadece
eklemeye calistigini ve bunun sonunda da bilgisayar destekli tasarim
uygulamalariin egitime katkilarinin tam olarak gerceklestirilemedigini
gostermistir. Ayrica, yapilan calismalarin ¢ogunda farkh disiplinlerle, farkl
kiiltiirlerle ve farkl tilkelerle beraber calismak miimkiin oldugunda nelerle
karsilasilabilecegi tam olarak vurgulanmamistir.

Tasarim siirecinde igbirligi konusu giiniimiiz yap: sektdriinde gok

6nemli olmasina ragmen, iiniversite egitim miifredatlari ilerde birlikte
calismasi beklenen meslek gruplarimn ilgi/yetki alanlar: ve bunlarin nasil
orttstiigi hakkinda 6grencilere yeterli bilgiyi sunmamaktadir. Tasarimda
isbirligini egitimle biitlinlestirmek i¢in, ortak dersler ytiriitiilmesi ya da
yap1 egitiminin belli bir siire boyunca farkli meslek gruplari igin ortak
konular icermesi gibi 6neriler gelistirilmis, fakat ne yazik ki uygulamadaki
zorluklar ytiziinden problemler tam olarak ¢6ziilememistir. Biitiin bunlarin
sonucunda, disiplinler arasi iletisim, yap1 egitiminin ve yapi sektoriiniin
6nemli bir problemi olmaya devam etmektedir.

Web tabanli egitim sistemleri bilgisayar destekli tasarim uygulamalari
arasinda tasarimda isbirligini desteklemek agisindan 6nemli bir yere
sahiptir. Web tabanl sistemlerin cografi kisitlamalar1 kaldirmasi, daha hizl
ve ucuz olmasi gibi konular literatiirde ¢ok tartisildig1 halde, tasarimda
farkl disiplinlerin isbirligi konusunda bu sistemlerin kullanimiyla ilgili
calismalar yok denecek kadar azdir. Bu baglamda, ¢alismamizin amaci
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tasarim egitiminde web tabanl sistemleri farkli meslek gruplarinin
igbirligini 6grencilere egitim stireci icinde 6gretmek i¢in kullanmaktir.

Bu amagla, 2004 yili giiz akademik déneminde Bilkent Universitesi, Giizel
Sanatlar Tasarim ve Mimarlik Fakiiltesi, i¢ Mimarlik Boliimii, IAED 316
Computer Applications (Bilgisayar uygulamalari) ve Hollanda Delft Teknik
Universitesi, Mimarlik Bolimii, BK 6810 Audio-Visual Production (Gorsel-
isitsel tiretim) dersleri 6grencileri arasinda bir dénemlik ortak bir proje
ylriitiilmiigtiir. Projede 6grencilerin yap tasarimi siirecinde mimar-ig
mimar iligkisini prova etmeleri amaglanmistir. Ortak proje konusu olarak
Hollanda’da bir Tiirk diikkan: tasarlanmasi istenmistir. Proje mevcudu,

3 mimarlik ve 2 i¢ mimarlik 6grencisinden olusan 8 gruba ayrilmistir.
Hollandal1 6grenciler projenin mimari kismi (yer se¢imi, binanin formu

ve yapist vb.), Tiirk 6grenciler ise i¢ mimari kismu (tefris, aydinlatma,

renk, doku, dolagim vb.) ile daha yogun ilgilenmislerdir. Proje stiresince
iki tilkedeki 6grenciler fiziksel bir ortamda bulusmadan tamamen web
tabanl sistemleri (InfoBase, Weblog, MSN vb.) kullanarak tasarim kararlari
almislar ve dosya paylasimi ile projelerini tamamlamislardir. Bu calisma,
Web tabanli egitimin mevcut ders programlarina kaynastirilmasiyla,
tasarim ogrencilerinin gelecegin uluslararasi ve ¢ok disiplinli i diinyasina
daha iyi hazirlanmalari igin bir arag olarak kullamilabilecegini gostermistir.

Bu makalede, tamamlanan alan ¢alismasinin bulgularindan yola ¢ikilarak,
yap1 tasariminda isbirliginin web tabanl egitim teknolojileriyle 6gretilmesi
i¢in bir ¢ergeve sunulmaktadir. Bu gerceve, uygulamadaki amaclar, igerik,
yontem ve yonetim konularini farkl: disiplinlerin birarada ¢alismasi esasina
gore ele almaktadir. Benzer uygulamalarin hizla geligsen teknolojiye bagl
olarak yayginlasmasi 6ngoriildiigiinden, sunulan gercevenin konuyla ilgili
gelecek calismalara yardimci olmasi umulmaktadir.



