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1. Introduction

The roundtable discussion on integration of digital media in architectural studies was initiated
in response to request by Council of Architecture (India). The initial discussion on this theme
began via email to selected educators and practitioners in India and around the world. It
invited responses to key questions faced by institutions considering integration of IT in
architectural curriculum. The questions posed and responses received are attached at the end
of this report (Section 4). Additional relevant material from around the world representing
similar discussion from USA, Europe and Latin America is attached in Section 5. 

2. Summary of roundtable discussion

Following the receipt of email responses, a wide ranging discussion on integration of digital
media in architecture education programs took place as part of the CAADRIA conference
roundtable. The roundtable included a number of delegates from many parts of the world and
was attended by both young and highly experienced academics and practitioners. Rather than
generating a singular position, the roundtable was aimed at identifying most significant
choices to be faced while integrating digital media in architectural education.

The following key guiding principles emerged from this discussion.

 Countries and institutions that are relatively late starters in integrating IT in
architectural education should aim to leapfrog developments elsewhere. 

 Curricula should aim to go beyond imparting skills in specific software to new ways
of thinking about architectural design.

 Do not develop curricula around specific software packages. Instead aim to build them
around design staff knowledgeable in appropriate use of IT in design.

 Use of IT in architectural education should be seen in the context of wider design
curriculum. For example, IT integration in design education may enable ways to
redesign and integrate a range of design-related subject materials in building
construction, sustainability, building performance, etc.

 Instead of ‘teaching’ software packages, the underlying principles and reasoning in a
given topic ought to be emphasized. For example, fundamental introduction to
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geometric operations and composition ought to take precedence over what given
software ‘supports’ in terms of user functionality. 

 As far as possible, adopt extensible software and introduce students how to develop
software extensions using scripting and/or programming interfaces. The underlying
motive is not to train designers as programmers but to allow them to question and go
beyond ‘accepted’ norms imposed or introduced by software developers.

 Avoid separating IT-based subjects from other parts of design curriculum (at least in
the undergraduate studies). 

 Develop a culture of sharing both teaching and student resources and experiences
across institutions so that not everyone needs to reinvent the wheel. 

 With rapid changes and developments that occur in the field, it is essential to cultivate
access to and participation in international literature and events in the field.

 Different institutions are likely to gravitate towards different visions. In a country
such as India with a large number of institutions, the curricula may range from theory
and research-centric schools on the one end to skills and application-centric schools
on the other end, with many intermediate positions between these two poles. 

 In light of the above, national policies should be careful about privileging any one
position since they may have detrimental impacts on what otherwise may be
pragmatic needs of the profession or society in a given context.

 IT integration may offer support for flexible, individual learning styles and needs.
This may be especially relevant for continuing professional education modules.

 Encourage closer integration with professionb to benefit from practice-based
innovations in use of IT in design that sometimes move at a much faster pace than
what is possible within educational institutions.

 Good teachers are fundamental to the introduction of IT in design. 

 Develop a program around beliefs and visions, not around technology.

3. Next steps

The above guiding principles are recommended to Council of Architecture (India) for
development of future policies with regard to integration of digital media in architecture
curricula at undergraduate and higher studies. The above principles do not offer prescriptive
roadmaps for either specific curriculum structures or resources needed. To translate these
principles in more definitive terms would be the next logical step forward for CoA (India).

4. Initial roundtable outline and responses received

The following message was sent to a small ground of educators and practitioners prior to the
roundtable. The responses received are attached in following.

2



Fellow CAADRIA participants, 
I am writing to you for input in a special request CAADRIA has
received from the Indian Council of Architecture (CoA) which as a
statutory body "regulates" architectural education. CoA has asked
CAADRIA "to recommend a roadmap ... on the use of Information
Technology in architectural education and practice." In response to
this request, Anand Bhatt- our host for this year's conference in
Delhi, has asked me to convene a roundtable discussion to formulate
CAADRIA's recommendations. 
I am proposing that we meet as a group with all interested attendees
to the conference in the afternoon of 30 April (the last day of the
conference). I suggest the following as a survey of possibilities and
key questions for this group discussion. 
- Broad principles underpinning design computing education 
- how they are reflected in courses/units at undergraduate levels 
- postgraduate areas of specialization (now and 5-10 years horizon) 
- place/structure of research degrees (useful, necessary, ...) 
- teaching/research quality assessment frameworks 
- infrastructure and staffing (academic/technical) issues 
- expenditure / capital issues 
- mechanisms for sharing ideas and resources 
    (Internet, Open courseware, Open source) 
- non-traditional and trans-disciplinary opportunities 
    (multimedia, film and animation which is getting big in India) 
- any others you can suggest? 
I request a few lines for all of the above items from your
institutional (or national or regional association such as ACADIA,
eCAADe, SIGRADI) perspective. We will circulate collated responses in
advance of the discussion. And then discuss and elaborate each one as
needed when we meet. Hopefully it will allow us to draft and
recommend possible road maps for use by CoA and the Indian
institutions. 
Please (a) confirm if you will participate in this discussion, and
(b) email your brief responses to me for the above by Thu., 21st
April. I or Anand will be in touch with more details. Apologies for
the short notice but it would be good to have even draft notes from
you. 
Thanks and best regards, 
Bharat Dave
The University of Melbourne, Australia

The topics/issues you described are all important and relevant for
discussion. I personally don't have much to add unless we get into
the details, which is where the conversation will really get
interesting.
Important things to consider are the general directions of computing
in architecture, which I (and others) see as three-fold:
(1) BIM (Building Information Modeling), i.e., the next generation of
"CAD" allowing for full data-base knowledge encoding of building
design, construction and maintenance ... Allowing from CAM/digital
fabrication, to design process integration to construction budgeting
and assembly to post-construction maintenance
(2) virtual environment design: including data displays, internet
based spaces, videogame, interactive 3D films, and open cyberspace
theoretical constructs
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(3) Smart Buildings: sensor-based architecture capable of responding
in real time to various inputs (weather, users, utilities, gadgets,
etc.)
Issues of knowledge production, pedagogy development, technology
creation/usage as well as implementation/purchasing/maintenance,
visionary curriculum, inter-disciplinarily, degree programs,
personnel, budgeting and administration, research and professional
projects, academic/university pressures, etc. are all important
things to discuss in the larger futures horizon scope.
I hope this provides some of my take on this topic
Julio Bermudez
The University of Utah, USA

Instead of strictly following your guidelines for the discussion, I
would like to add few other suggestions for the discussion. I don't
know much about schools of architecture in India and my suggestions
may be based on a wrong idea I have from them. Those suggestions are
actually
based on the South-American context, particularly the Brazilian
schools.
I know that India is known for the strength in the software industry,
which requires more focus on education and research and less
investment than in the hardware industry.
My suggestion is that following similar principles, the focus of IT
education in schools of architecture in India should be based on the
creative use of tools that don't require complex and expensive
hardware. It's more important to involve a larger number of students
that are able
to search for creative ways to use the available tools. I assume that
there is a great diversity of schools in the country, particularly
related to their computing resources. Therefore, we should direct
this discussion not to the minority of top schools that are better
equipped.
As you mentioned, multimedia, film and animation could be noteworthy
directions for creative applications to architecture with relatively
low cost for the schools.
It's very important to concentrate on faculty education to support
different directions of students' demands. Another important issue is
the exchange of information among schools and VDSs are powerful tools
to integrate uneven schools within the country.
Post-graduate schools have a great respQonsibility in this field,
particularly for the education of faculty from less developed areas
and for the unfold research on areas that consider IT within the
current context of architectural education in the country.
I don't think that this direction is followed by any country in South
America, but I have a feeling that India is better prepared to follow
it.
Jose Kos
Universidade Federal do Rio de Janeiro, Brazil

Broad Principles
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One key principle is that teaching in Computer Aided Architectural
Design should be seen as an integral part of the process of educating
designers. Attempts to separate it off as some kind of technical
training should be resisted. The integration of digital techniques
into different stages and aspects of the design process has been a
key element of research and development in the field, and this whole-
process and wide ranging approach should be reflected in any forward
looking policy.
It would be short-sighted and counterproductive to identify
particular pieces of software, or narrow didactic lines of
application, in developing an educational strategy in CAAD. Richness,
diversity and creativity should be fostered and enabled, around a
core set of ideas and principles. Description, rather than
prescription, should be the nature of such policy approaches.

Sharing
There are different strands within the subject of sharing. We can
identify what we can share as:
- Knowledge
- Experience
- Resources
- Expertise
There is probably no single means of assembling and disseminating
information under such headings. 

Staffing
It is important that staff with CAAD specialisms are seen as design
educators and not as trainers in a specific peripheral technical
activity. CAAD Staff should be seen to be promoting computing as a
counterpart to the whole design process, and should be respected as
such. Computers are so ubiquitous now that there is a danger of
partially informed staff offering views that are ill-advised; this is
a field where a little knowledge is certainly a dangerous thing. But
expert educators in the field need to handle this phenomenon
carefully and without pomposity. Professional bodies, Heads of School
and other influential groups need to be well-informed and well-
briefed at an early stage to help this process.
Andy Brown, The University of Liverpool, UK
Bob Martens, Vienna Technical University, Austria

Since there are a large number of schools of architecture in India,
delivering different levels of architectural education and with
different goals, there should be differentiation in the answers to
each of the questions below. Answers may therefore be provided in a
matrix, with columns being the grades of schools and their focus, and
rows your questions:

I have attached my thoughts in the (following) spreadsheet. Let me
know if you want any clarification.
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Top tier schools: theory and 
research

Mid-tier: theory and application Lower-tier: application and 
substantial skill development

- Broad principles underpinning 
design computing education

To explore boundaries and develop 
the field by engaging in theoretical 
exploration of digital tools, 
grounding this in practical 
application, with the goal of training 
potential researchers in practice 
and academia

To development of understanding of 
digital tools through a theoretical 
grounding, not simply training in the 
use of particular applications, 
graduating future teachers and 
practitioners who identify 
opportunities to apply the tools.

To graduate very proficient users of 
systems who can identify new 
areas of application and 
techniques, applying their 
knowledge on the basis of a solid 
understanding of the concepts 
embodied.

- how they are reflected in 
courses/units at undergraduate 
levels

theory focussed design projects 
that integrate a number of 
applications

complex project based training that 
raises theoretical and practical 
issues

wide range of applications training 
focussed on project contexts

- postgraduate areas of 
specialization (now and 5-10 
years horizon)

software development; theory 
research; professional application; 
pedagogy; 

advanced training by area of 
application (e.g. animation / digital 
manufacturing)

advanced applications in particular 
systems, new courses appearing 
as new areas of application are 
developed

- place/structure of research 
degrees

essential; backbone of the system useful; small cohort not necessary

- teaching/research quality 
assessment frameworks

research focus; assess by success 
in grants, numbers and quality of 
research students graduated, 
connections to industry

applied research focus: look at 
quality of graduates, ability to 
participate in development of tools 
and expansion of application; look 
for leaders in the use of digital 
tools.

teaching focus - assess by quality 
of graduates, careers secured

- infrastructure and staffing 
(academic/technical) issues

support staff able to develop 
systems and patch systems 
together, 

larger investment in common 
platform for widespread campus 
access; 

means to teach large classes in 
skills; senior students needed to 
tutor junior students

- expenditure / capital issues significant annual investment in 
new tools, means to help students 
purchase their own systems

means to support students to 
purchase their own systems

annual investment to upgrade 
sufficient systems for all students to 
have ready access

- mechanisms for sharing ideas 
and resources (Internet, Open 
courseware, Open source)

- non-traditional and trans-
disciplinary opportunities 
(multimedia, film and animation 
which is getting big in India)

- any others you can suggest?

remote manufacturing; animation; multimedia needed for all 

an all India open source network for design applications should be established

needs strong support from industry in way of grants for research and equipment; scholarships for students.

Tom Kvan
The University of Hong Kong

Digital Media and Architectural Education in India
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Having gone through undergraduate education in India, and having been
significantly involved in computer-aided architectural design
education in the U.S., I bring a perspective that bridges both
worlds.
The challenges that face the integration of digital media in
architectural education in India should arise from the challenges
that the architecture profession faces in India. Areas where digital
media can play a significant role in India (in no particular order)
are:
1) The use of Geographic Information Systems (GIS) for urban and
rural planning at all levels and incorporating all systems.
2) The use of advanced surveying, scanning and modeling tools for
Historic Preservation.
3) The use of design systems that focus on spatial synthesis for
Housing and Community Design at all scales.
4) The use of Environmental Performance Simulation tools for Energy
Efficient and Sustainable Design, especially simulation tools that
enable passive, low cost environmental control.
5) The use of Project Management tools for effective Project
Management, Resource Conservation and Cost Control.
It is not necessary for educational institutions in India to pursue
the latest form-making trends in computer-aided architectural design,
but focus on the more urgent problem of providing a high quality,
affordable and sustainable habitat for its billion plus people. The
question is one of appropriate digital technologies for the
architecture profession in India.
Ganapathy Mahalingam
The University of North Dakota, USA

1. Broad principles underpinning design computing education
The student should become skilful in the use of this tool/medium
which will have its own impact on the students creativity.
A sufficient scope for fooling around and personally discovering
potentials will have to go hand-in-hand with definite instructional
and exercise-based modules. 
2. How they are reflected in courses/units at undergraduate levels
- At present, we at SA CEPT have two courses at semester 3 and 4

where the student learns the basic applications and tries them out
in a range of experiments.

- As of next year it is planned to create a new course at a senior
level, to study more advanced applications.

- Some electives are offered which take up a specific aspect.
- A small number of students take up an area of thesis work which

depends on the use of computing  
3. Postgraduate areas of specialization (now and 5-10 years horizon)
We have specialisations in Urban Design, Landscape Architecture,
Planning, Construction Management. Proposals for a post graduate
course in Architectural Design Pedagogy are being discussed.     
4. Place/structure of research degrees (useful, necessary, ...)
At present none, but a specialisation in almost any branch
emphasizing computing would find applicants.    
5. Teaching/research quality assessment frameworks
Teaching: We have at present two modes : a review of course at the
end of the semester done by all students, and a peer review of
courses done on regular basis.
Research: We do not at present have a formal assessment framework.  
6. Infrastructure and staffing (academic/technical) issues
Infrastructure is a great constraint, as not enough can be done to
provide adequate facilities within the budgets available.
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Within our framework, from an academic point of view, a great amount
of freedom of operation exists, and we would be able to bring in more
teaching resources on to this area were it not for the inadequacy of
infrastructure.
7. Expenditure / capital issues
This remains the most difficult problem.
8. Mechanisms for sharing ideas and resources (Internet, Open

courseware, Open source)
We have used Archnet in the past. We would be interested in creating
open courseware. We are discussing material to be disseminated using
the Edusat programme.
9. Non-traditional and trans-disciplinary opportunities  (multimedia,

film and animation which is getting big in India)
Students seem to create these opportunities without help from the
institutions. The advantages of the loosely defined architectural
curriculum are obvious—the world changes all the time and it is
necessary to attempt to bring out resourcefulness and alertness
rather than too-specific competency. 
It seems that we should not consider this as one more subject, the
students certainly don’t.  The new medium will require an open-minded
experimental attitude, and a somewhat loosely-defined subject
description. And experiences certainly need to be shared as we go
along.
Neelkanth Chhaya
School of Architecture,CEPT, Ahmedabad, India

Broad principles underpinning design computing education
As we teach our students how to freely conceptualize, develop
concepts into detail design and finally convert design into
construction documentation, we need to ensure that students master
various computing tools to be able to do each task.
Concept: Apart from creating physical model, students should be able
to use 3D-Modelling software to visualize concepts, do sun study,
form development, massing, proportions, texture, etc.
Design: At design development stage, students should be able to work
with various building object based software to simulate a physical
building using walls, doors, windows, openings, floor, roof, stairs,
columns, beams, etc. Understand how all building components &
services work together & simulate.
Construction Documentation: Student should be able to understand
- Geometric representation on building objects on various views like

plan, elevation, sections, details, etc.
- Understanding of various drafting & documentation standards & how

to incorporate them in Cad drawings
- Understanding of large project documentation and coordination of

multi-disciplinary projects with disperse team using IT
communication tools

How they are reflected in courses/units at undergraduate levels
My recommendation will be as below:
- Introduction to computers & Basic 2D drafting 
- Basic 3D modelling & Image handling
- Massing, area scheduling, volumetric studies, Sun Studies
- Working with building objects to develop a design
- Construction documentation & standardization
- Parametric building information modelling
- Advance 3D Modelling & Animation/ Walk through, multimedia

presentations
- Project coordination & planning, quantity take-off, estimation

Postgraduate areas of specialization (now and 5-10 years horizon)
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Place/structure of research degrees (useful, necessary, ...)
Teaching/research quality assessment frameworks
Infrastructure and staffing (academic/technical) issues
Most of the time industry s/w is developing at vary fast pace & there
are few dedicated faulty for CAD, thus lot of industry / school
interaction is required to bridge the gap. 

Expenditure / capital issues
Still in most of the schools computers are restricted to CAD labs,
whereas they need to move into each design studio & this can’t be
done from the student fee itself.

Mechanisms for sharing ideas and resources (Internet, Open
courseware, Open source)
Chakresh Jain
Delhi, India

5. Other relevant documents

The issues raised in this roundtable have been debated at other international research and
teaching institutions around the world. The following three documents reflect views based on
experiences in the USA, Europe and Latin America.

1. Digital Technology and Architecture- White Paper, J. Bermudez and K. Klinger (eds.)
(see attached file: ACADIA_whitepaper.pdf)

2. Roundtable session on “Theoretical and Experimental Issues in the Preliminary Stages
of Learning/Teaching CAAD”, M. Earl, B. Martens and R. Oxman (chairs)
(see attached file: eCAADe.pdf)

3. Digital Design Curriculum – Developments in Latin America – a field report, A.
Montagu, J. R. Kos, D. R. Barros, A. Stipech, A. G. Alvarado
(see attached file: LatinAmerica.pdf)
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