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Abstract 
 
In this paper we report on an interdisciplinary course 

“Computing and Art” taught at the Sabanci University, 
Istanbul for the first time in fall of 2004. The two faculty 
members teaching the course as well as the students are 
an equal mix from the visual communication design and 
computer science departments. The course’s objective is to 
create interactive 3D virtual environments by multiple teams 
of students comprised of one computer science and one 
design student each. The students are challenged to 
develop real-time graphics software and well designed 
virtual spaces and/or interfaces as part of the course 
project. However the primary mission for both domain 
members is to create meaningful content that is to be 
implemented into a non-linear spatial structure, possessing 
non-linear narrative; thus necessitating content 
development, scenario and dialogue writing, as well as 
research, such as relevant social, historic, art historic, 
audial or scientific data, when and as needed. In this paper 
we present the structure of the course, as well as some of 
the projects and discuss the lessons learned.  

 
1 Introduction 
 
This paper presents our idea of preparing students to new 

avenues of creativity and interdisciplinary research, 
primarily as in the creation of immersive virtual 
environments but also a wide range of creative projects 
based in virtuality, such as educational tools, data 
visualisation interfaces and the like; as the content of a 
hybrid course of Computer Science and Visual Arts and 
Visual Communication Design taught at Sabanci University, 
Istanbul, Turkey. 

 
2 Background and Objectives 
 
In daily life we are surrounded by digital media as creator 

or consumer. The amount of digital information we are 
handling is growing with tremendous speed. Scientific data 
to be processed and disseminated is increasing at 
unprecedented rates, calling out for visualisation and 
navigation solutions with ever growing urgency. For a large 
set of application domains the job is getting more about 
creating digital environments for ordinary users as well as 
scientists and professionals from a diverse range of 
backgrounds and abilities: education, entertainment, visual 
simulations and data visualisation. Increasingly for each 
application domain engineers, scientist and designers have 
to collaborate to create environments where users, without 
much training, can navigate and interact with ease and 
fascility. Moreover virtual environments allow creators from 
a vast array of fields, from fine art and design to writing and 

music, to express themselves with an interactive visual 
medium like no other medium before [Manovic 2001]. Thus 
they have to be aware of the workings of the technology 
they are using.  

 
Similar courses are being taught at Carnegie Mellon ETC 

‘Building Virtual Worlds’ [Bvw 2005] and ‘Animation with 
Maya’ [Duesing and Hodgins 2004]. The latter one focuses 
on creating off-line animations by small teams. The first 
course is similar to our approach as it focuses on the 
creation of Virtual Environments with a Virtual Reality 
concept on top of the Alice platform [Conway et al. 2000]. 
We take a more unrestricted approach towards technology 
whereby our students are recommended but not restricted 
to use the OpenSceneGraph (OSG) Engine [Osg 2005] and 
any of the software/hardware tools available. 

 

 
 
Figure 1: VE to educate battered women with no 

computing and reading skills. (Burcu Kinay, Nameera 
Ahmed) 

 
For the computer scientists the goal is to improve their 

skills in creating virtual environments by carrying 
responsibility for all the technical aspects such as graphics, 
audio and hardware as well as bringing in their creative 
input, in the shape and from of problem solving where 
special effects, navigation and overall architecture of these 
applications is concerned. For the designer the goal is to 
bring their visual/audial/narrative design skills and 
knowledge into the creation of a collaborative virtual project. 

 
However, the main objective of this course is to improve 

the students’ interdisciplinary as well as collaborative skills 
and bring about the ability of communication in the 
implementation of a joint project of interactive virtual 



environments which is of creative/artistic as well as 
computer scientific merit. 

 
 
Figure 2: A city guide describing a district in Istanbul with 

the usage of an avatar. (Ilhan Yılmaz, Isik Ozdemir) 
 

 
 
Figure 3: Interface and hardware of a sound design 

software. (Selcuk Sumengen, Mehmet Tolga Cirakoglu) 
 
3 The Course 
 
3.1 Course Preparation 
On the creative front the operative idea behind the 

preparation of the course material was the content of the 
projects. We were adamant that the projects had meaning, 
function as well as expressive/artistic merit. To this end a 
special survey of art history in relation to pre-defined visual 
elements, such as light, colour, illustration, 
typography/layout and spatial visualisation/perspective was 

compiled alongside of which special emphasis was put on 
the compilation of significant information pertaining to 
subjects such as narrative, navigation and non-linearity to 
be presented in the form of lectures throughout the initial 
phase of the course. 

 
We focused on the major technical issues of creating 

interactive virtual environments for the engineering 
students. The course material is prepared to give an 
overview on computer graphics with an emphasis on real 
time rendering, scene hierarchies, input/output devices, 
colour science and interactivity. Furthermore we prepared 
two tutorial software packages on OpenGL and magnetic 
position trackers with detailed comments and 
documentation to help students during their project work. 

  
3.2 Structure of the course 
The course was essentially divided into two distinct time 

frames: During the first ten weeks of the 14 allotted to us by 
the semester we subjected our students to a bombardment 
of visual, audial, scientific and creative subject matter: 

 
#1 Relevant material regarding computer science and 

programming, supplemented with the SIGGRAPH Emerging 
Technologies, Art Gallery and other submissions of the last 
three years to inspire and educate them. 

 
#2 A survey of art history, with a slant towards the subject 

matter at hand, specifically 3D graphics. Thus the key 
concepts such as colour, light, narrative and illustration and 
perspective that were mentioned above were examined 
from this point of view, with ample visual documentation. 
The operative idea behind this was to demonstrate to the 
students how, as an example, a diverse range of artists 
throughout history used light in their work and how the 
students themselves were to implement light in their work in 
the virtual three dimensional realm based upon this 
knowledge. 

 
The remaining 5 weeks of the 14 in total were dedicated 

to in-class discussions and evaluation of the team projects, 
which by that point had begun to manifest themselves to a 
greater or lesser degree. 

 
3.3 Student profile 
We have limited the class to twenty students, ten from 

each domain. For engineering students one of the main 
selection criteria was to have sufficient programming skills 
and knowledge of computer graphics. For design students 
the selection criteria was to have excelled in other design 
classes. For both domain students being dedicated, having 
organisational skills, excellent in-class communication 
abilities were additional criteria that were also observed. 

 
Both instructors of the course feel very strongly that the 

future of the fields of design as well as creativity in general 
will hold a lot of hybrid collaborations between computer 
scientists and artists/designers, if not indeed hybrid 
professionals and professions in these areas. Thus we 
made a special point in selecting team  project members 
randomly at the end of the third week of the course, by 
means of an in-class lottery; so as to simulate a real life 
working environment, where you cannot always select your 
working partner; as closely as possible. This we did to 



ensure that the main objective of the course be fulfilled: To 
improve the students’ interdisciplinary skills as well as 
collaborative abilities. 

 
3.5 Projects 
The course is based on two personal projects and one 

team project. The personal projects are domain specific and 
are small projects, the completion of which is expected 
within a week. The design projects have their basic premise 
in the art history survey outlined above. This year the 
projects handed out were as follows: 

 
For Designers: i-) Design a presentation to illustrate 

colour theory. Create a series of visual compositions in: 
Complementary, Split Complementary, Triadic, Analogous, 
Warm and cool values. ii-) Design a presentation to 
illustrate perspective. Create a series of visual compositions 
using Adobe Photoshop or Bryce.  

 
For Engineers: i-) Develop a software in OpenGL to 

investigate differences between human colour perception 
and colour representation of display devices, effects of 
different colour mixing techniques (subtractive, additive) and 
gamma correction. ii-) Develop a simple non-photorealistic 
shader 

 
The team project, upon which the entire course is 

essentially focused, is on creating a virtual environment 
where the students define and create a complete interactive 
virtual environment from scratch. Each team consists of one 
design student and one engineering student, who have to 
come to a joint decision as to the subject matter and content 
of the project and then proceed to develop a story, a 
navigational/narrative flowchart, a non-linear storyboard or 
as has been found to be more appropriate with immersive 
virtual environments an ‘architectural plan’.  

 
After this initial planning stage the design team member 

proceeds to design the visual/audial elements of the 
environment/application where upon the engineering team 
member proceeds to implement the design into the medium, 
as well as keeping his/her creative input, especially where 
technical modifications, narrative, special effect and 
navigational input is required. The teams are expected to 
solve the problems they encounter by means of close 
collaboration and class sessions are used to further discuss 
these problems and arising situations during the 
implementation of the design, with the two instructors of the 
course. 

 
Teams were free to choose any subject and technique to 

develop the Virtual Environment. The resulting projects can 
be grouped as follows: i-) Artistic expression: A couple of 
teams created environments to express an artistic 
statement, such as catastrophic worlds (Figure 4) and 
interactive sound spaces. ii-) Interfaces: One significant 
project was where a team designed a device using a two 
degree of freedom inertia sensor to edit audio tracks and 
create new ones (Figure 3). iii-) Educational environments: 
Most of the teams focused on creating educational 3D 
environments such as: Education of Battered Women, City 
Guides, Origins of African American Art (Figures 1 and 2). 

 
 

 
4 Lessons Learned 
 
It is time saving as well as motivating to start with an open 

infrastructure to develop the virtual environments. 
Theoretically students may start using low level API’s such 
as OpenGL or DirectX, but our experience shows that a 
higher level platform such as OpenSceneGraph  is much 
more practical and lets them focus only on the relevant 
technical issues. 

 
Design of interactive 3D virtual environments is vastly 

different from any comparable output in other design media, 
such as Shockwave or Flash applications. As the course 
progressed we realised that new ways of approaching the 
subject matter and handling problems had to be found at 
great speed. 

 
One example that can be given here is the construction of 

a storyboard versus a plan: Prior to teaching the course it 
was felt by the VACD faculty member that a non-linear 
storyboard and flowchart, to depict both visual cohesion and 
narrative, as would have been appropriate for any other 
non-linear interactive medium such as Shockwave or Flash, 
could also be implemented within the parameters of 
creating a virtual environment. As the course progressed 
this was changed into an architectural plan, viewed from 
above in a 3D application, since this showed the visual 
cohesion as well as non-linear albeit spatial transitions and 
the problems hanging thereon much more effectively. 

 
Designing and creating a virtual environment is in its 

essence the creation of a cohesive world and as such it 
requires major production and planning: Scenario, 
dialogues to be written, sound to be designed and recorded 
(ambient as well as trigger specific and spoken dialogue), 
architecture and more than all of these an atmosphere, a 
climate. Not to put too fine a point on it: More so than any 
other design medium Virtual Environments need to be 
endowed with a “personality”, be it in the shape of an avatar 
[Balcisoy et al. 2001] within that environment or be it the 
actual environment, itself, with or without an avatar; 
complete with sound, narrative and visual data as well as 
the effects and spatial placements that pull all of these 
together. 

 
 
 
 



 
 

 

 
 
 
Figure 4: Development of a team project: Metamorphosis. 

The project proposal with the initial architecture of the VE. 
Interaction flow charts, draft 3D models (top), and 
screenshot captured from real-time OSG environment. 
(Tugba Ozdil, Zeynep Gunel) 

 
There is, of course, a great deal of 3D modelling as well 

as other visual design work involved but the work really and 
truly goes much beyond that and at its ideal best would 
involve even further interdisciplinary input. With the help of 
our guidance, our students to date, have worked nothing 

less than small miracles in the creation of their 
environments but for the future these wider aspects and 
media that are of essence for the creation of viable virtual 
environments should also be taken into account. 

 
One other valuable lesson learned is that oftentimes 

designing a virtual environment involves research, which 
again would involve input of specialists from relevant the 
field(s). We have found that in many ways, designing a 
virtual environment can be likened to the production of 
movie and just as the production of a movie requires the 
efforts of vast teams of professionals, not the least of whom 
are the researchers, the same would seem to apply to 
immersive virtual environments. We thus aim to make a 
concerned effort towards enlisting the input of faculty at 
Sabanci University, from fields other than Computer 
Science and Visual Communication Design in the 
implementation of the course in the years ahead of us.  
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