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I ntroduction

A recent survey carried out in the UK [1], which identified the
activities inthe magjority of the Schools of Architecture in the field
of CAAD, broadly indicated that whilst nmost of the schools provided a
taught course in CAAD, the nature and extent of the content varied
significantly. In nmany cases, student participation in CAAD was
entirely voluntary, whilst in other cases a considerable amount of
time was all ocated within existing course structures.

Qui del i nes, issued fromthe respective exanining bodies, CNAA [2] and
RIBA [3] relating to the course content, have hitherto been vague or
non-exi stent, and whilst sone criticismregarding | ack of coverage has
recently been published by CNAA [4], it appears that there is sone
m sunder st andi ng, at |east by the RIBA, as to the extent of CAAD in
relation to the needs of professional practice.

The conputing resources available at the different schools clearly
have a bearing on the extent and nature of their courses. Sone school s
in the U K have been engaged in CAAD for over ten years, and as a
result have anassed a great deal of equi pnent and expertise; others
have entered the field nore recently, and in the prevailing economc
circunstances, find it difficult to catch up to the levels of the nore
est abl i shed courses. The conflict between linmted amounts of equi prent
and large classes nearly always constrains the extent of student
i nvol verrent .

Lastly, the position of CAAD within the overall course structure, and
the attitude of other menbers of staff towards new technol ogy, |argely
deternines the 'tineslot' available for CAAD teaching. After all the
other subject areas have been covered in accordance wth course
requirenents (and personal preferences) it is difficult to find the
expensive timescales required to allow students to acquire a
reasonabl e depth of practical know edge in this area.

From di scussions held at a recent conference [5], it is apparent that
many WK school s of architecture are experiencing these problens, and
it is the purpose of this paper to relate sonme of the difficulties
related to the teaching of CAAD in the Department of Architecture and
Landscape, Manchester Pol ytechnic, one of the larger TJK schools, and
the means by which we are attenpting to overcone them
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Background

The CAAD course at Manchester Polytechnic is designed to cater for
bot h under graduates and post graduates in the Schools of Architecture
and Landscape Design. In addition, the Departnent offers teaching and
CAD support facilities, on a nmore limted basis, to other units in the
Faculty of Art & Design, notably the Schools of Interior Design and
Product Design. The total nunber of students supported is around 300.
Additionally, last year, we instituted a m d-career CAAD course for
local architectural practitioners, which ran for ten weeks, one
eveni ng per week and which proved to be very popul ar. Further courses
of this type will be run in the current academ c year.

The conputing facilities and support for these activities are split
into three nain areas, two of which are departnentally based, the
third central ly adm ni stered.

The hub of the Departnment's conputing resource is located in a snall
conputer workshop (60nf) on the ground floor of the School of
Architecture, one half of which contains a range of business
m croconputer systens, the other a range of VDUQ@U termnals
connected by |andline to the Pol ytechnic conputer system consisting of
PRI ME 850, 750 and 2550 processors. Secondary points of access to the
systens, in the formof VDU termnals, have been introduced on each of
the design studio floors and which connect, via our local area
network, to either the central systemor to processors in the workshop
below It is thus now possible to carry out non-graphics applications
fromthe studios up to the time at which the building closes in the
evening. The third resource, which is located in the conputer buil ding
a short distance away, is a stand-al one graphics termnal running a
sinpl e perspective drawing package. In specific circunstances, for
exanpl e, special short <courses, it is possible to borrow this
equi pnent to have avail able 'in house'.

Staff and software support, tends to pose sone difficulties wth
respect to the conputer workshop, particularly since Polytechnic
regul ati ons demand that a nenber of academc staff is present whil st
students are working. Even the presence of a technician - if we had
one - would not obviate this problem so in common w th many ot her
schools of architecture, the main difficulty is one of staff
availability.

Bearing in nind the size of the Polytechnic, (approximtely 10000
students), the central Conputing Services Departnent struggles to
support the various software systens within its own donmain, wthout
extending its interests to specialist departrments. The nature of
architectural applications, particularly graphics, largely excludes
them from all but the nost basic support, and the high cost of
mul ti-user CAD software, and its associ ated nai ntenance inplications
render it an unattractive purchase when considered in conpetition with
ot her departnental requirements.
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CAAD Course Phil osophy

It is our philosophy that CAAD is a constituent part of architectural
practi ce and education, and that it should be considered in the sane
context as other design aids - to be used when required, but not to
the excl usion of other subjects. W are also of the view that students
shoul d be exposed to a range of different systens, both hardware and
software, so that on entering architectural practices possessing
conputer aided design facilities, they will already be famliar with
sone of the systens encountered.

W also take the view that all students in the school, particularly
those in the earlier years, should be given a sufficiently detailed
know edge of the facilities available from CAAD to enable themto try
out the various techniques during their course. GCenerally, this
involves a mninmm nunber of lectures and tutorials in first and
second year, but elective, or optional projects thereafter.

As a result of these philosophies, the CAAD courses in the Departnent
are "applications orientated , that is to say, conputer utilisation by
the various year groups is prinmarily concerned with running 'off the
shel f* commercial program , rather than progranmng or devel oping
software. The hardware in use also tends to reflect this, and is
therefore domnated by a range of the nost commonly avail abl e busi ness
m croconputers, nanely: Apricot, Sirius, IBMPC Qdivetti and Dec
Rai nbow. These run wordprocessing, spreadsheet, database and other,
nore speci alist applications such as Environnmental Services, Oitical
Path Analysis, Structures, Drainage, 2D Drafting etc. A nunber of
different software packages of the sane generic type are available for
conparison. This, together with the diversity of hardware, has proved
extrenely useful in highlighting the various advantages and
di sadvantages of different hardware and software conbinations,
particularly with respect to the md-career courses, although it does
lead to a somewhat conplicated system support probl em

As far as possible, other nenbers of staff are encouraged to support,
and teach, their own particular applications packages, and in
recognising the difficulties of finding the requisite time and
solitude for such an exercise, our present practice is to lend out the
Apricots to staff for use during the vacations. A though it is too
early to assess the effectiveness of this action, it has, at |east,
enabl ed a dozen or nore col |l eagues to explore some of the facilities
offered by our systens, and at the sanme tine, contribute to their own
'staff devel opnent’ .

Research within the department is encouraged, and although research
posts in the Faculty are scarce, several applications have net with
success, the nmost recent in CAAD being Mcrobe [6]. Qher
departnental | y based research projects, not necessarily CAD, are given
access and support wherever possible.
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Course Structure

The first and second year students of both the Architecture and
Landscape school s commence with a short, 6 week, introductory |ecture
series which is followed by tutorials (typically 10-12 hours) in the
conput er workshop. In the first year the introductory |lectures wll
cover the principal CAAD application areas, hardware configurations
and basic termnology, and wll be followed by a project-related
exerci se which utilises some of the conputing facilities available.
General ly, the architecture students use the environnental services
software, and the | andscape students axe be introduced to the plant
manual, a conputerised database nunbering over 400 specii. As a
further incentive to using the facilities, and to aid keyboard
famliarity, all students are encouraged to make wuse of the
wor dprocessing facilities for producing their CV.'s, dissertations,
essays etc.

The second year students follow a simlar format, where the lecture
courses extend to a discussion of mnore detailed application areas,
operating systens, |local area networks etc. A further project related
wor kshop session fol l ows, thus extending the students know edge of the
various systens. At this stage, as part of their planting design
project, the l|andscape students each research and input two plant
specii to the ever-increasing plant database. This latter contribution
has been of considerable benefit to Departnent and students alike,
since it replaces a manual |y operated system which could not, as now,
be passed down fromyear to year. Third year for the architects is
their year out in practice, hence the necessity to ensure that, by the
end of second year, each has at |east a passing acquai ntance wi th CAAD
systens. The third year |andscape students have not yet been through
the new 'systenmi, but it is envisaged that their involverent will
enconpass the | arger systens running the graphi cs packages such as @S
[7]. Fourth year architecture students, on their return frompractice,
followa sinmlar route.

By this stage nost students have sufficient know edge in the use of
the systens to operate themindependently when required, under the
gui dance of the nenber of staff responsible for that application area.
ptions, or elective studies, are also introduced at this point in the
courses, enabling some students to concentrate on specific aspects of
CAAD, possibly programming. A typical options period lasts for 6-8
weeks, and in sonme cases, a whole term and wusually provides
sufficient opportunity for an in-depth study culnminating in a
dissertation, a working conputer program or some other exposition of
CAAD. Due to limted resources, a maxi mum of six students, at any
time, can benefit in this way.

Post - graduat e students tend to use the systemon an 'ad hoc' basis
except in the case of options previously referred to. Wilisation is,
governed |l argely by the nature of the studio projects undertaken. but
2 and 3D graphics and environmental calculations seem to be the
favourites. No other formal CAAD teaching is undertaken at this |evel
of the course.

eCAADe 1986 - PDF-Proceedings (conversion 2000)

91



I dentity

One of the nost interesting problens facing the integration of CAAD
within architectural courses is that of where to locate it in the
curriculum Wether a school decides to treat it as a separate topic,
or merge it into one of its existing subject areas, depends |argely on
the relative inportance accorded to it by the institution concerned.

Si nce conputer aided architectural design has evolved fromprimarily
technical roots it is not unusual to find it encapsulated within the
technol ogy content of the course. To the purists this relationship
m ght be said to satisfy the 'conputer aided part of the title, but
what of the "architectural design? The other extrene seens to involve
incorporating it with subject areas such as Design Methods, or Design
Theory, thereby affording it a higher plane of reference than that

inplied by nere 'nunber crunching'. In practice, however, the ability
to provide working exanples of design orientated software to
illustrate the theoretical subj ects di scussed, is severely

const r ai ned.

Wiatever the name, it is clear that there is little concensus
regarding the role of CAAD within architectural courses, nor is there
much gui dance comng fromthe acadenic and professional bodies wth
respect to its future devel opnent. Wilst we are continually rem nded
of the inportance of introducing 'information technol ogy' w thin our
course structures, those of us involved with its devel opment often
find ourselves fighting a | one battle for nore | ecture/workshop timne,

financial resources, technical support, etc., in an arena where no-one
appears willing, or able, to define the boundaries. Perhaps, as an
exanpl e of the subject's nonmadic nature, | should admt that, during

ny ten years at Manchester Pol ytechnic, CAAD has been associated with
no fever than four different subject areas! It started under the
auspi ces of 'Design Methodol ogy', graduated to the heights of 'Design
Theory', narrowly escaped a merger with ' Communi cation Studies', and
has finally realigned with 'Technol ogy'.

Identity of purpose is inmportant if neaningful coordination between
the different subject areas is to be achieved. in a subject as w de
rangi ng as CAAD overlaps are inevitable, indeed they are desirable,
but without a consider anount of organisation any conputer aided
design input can soon becone isolated fromdesign and project work -
the very subjects it seeks to assist. As well as coordination,
cooperation is required, particularly in the context of exchanging
studio tine for '"lab time', - always a difficult problem It is here
that the understandi ng, or otherw se, of the rel evant board of study
can nost noticeably affect the support required, and ultimately the
progress of the course. Many architectural staff are unaware of the
anmount of integration required between CAAD and "real " design work,
and tend to regard it as a wholly separate subject area. As a result
they may di ssuade their students fromnore extensive participation in
CAAD | est they be considered to be 'wasting tine'.
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Support

During a typical academc year, all of the 300 students on the
various courses spend tine in the conputer workshop, and the
| ogistics involved in ensuring that the appropriate facilities are
available at the right time are considerable. First and second year
cl asses, which tend to nunber around 45 students, pose the biggest
probl em and the nornal approach is to divide the group into smaller
units of 10 or 12. UWsing our six Apricots, and alternating the groups
bet ween norning and afternoon sessions, it is usually possible to
cover, for each year group, the requisite ground within a week -other
commitments permtting. In real terns this means each student spends
only 3-4 hours 'hands on'.

At the 'nmainfrane' end of the workshop applications tend to divide
into two groups: - |arge databases and graphi cs. These too are 'off the
shel f' packages, and with the exception of the 'stand-al one' graphics
termnal which runs a 'home nade' perspective drawing program are
supported by the Computing Services section. The INFO [8] database
package is used largely by the School of Landscape for the plant
dat abase, and the recently installed GDS drafting systemis used by
the post graduates and students on options projects. The enphasis
however, remains firmy with a 'plug in and go' approach.

In the first two terns, the conputer workshop is schedul ed for use 4
days a week, two of which are for formal classes, and two are 'free

for all' where terminals or micros can be booked by students in
advance, or used on an 'ad hoc' basis. The fifth day, which sel dom
survives intact, is for naintenance, software support, and staff

devel opnent. In the third term which is reserved nainly for 'options'
and t he devel opment of final design projects, the workshop is |ess
densely popul ated, but because of the increased scale of the work,
nore intellectually denandi ng!

The most acute problens are those of software support and staff
devel opnent . The difficulties, and tine denands, of sof t war e
appraisal, selection, commissioning and assinlation, need no
introduction to CAAD workers. Because of our departnental policy of
providing as wide a range of systens as possible, the benefits of
standardi sati on seldom apply. Athough we do not seek to explore
operating systems or languages to any significant extent, each
sof tware package acquired needs to be studied in sone depth before it
can be put on general release. This is particularly true of conmercial
packages whi ch have to be encapsulated in a 'fool proof' shell to avoid
necessary operator mal function! It is in this context that the other
nmenbers of staff are encouraged to assist with those itens of software
which reflect their ow teaching interests. In comon with other
school s of architecture, nost staff involved with CAAD teachi ng have
nore onerous comitnments in other design areas, so that opportunities
for experimenting with new products are severely linited. A though
professional training courses are available for many of the software
packages on rel ease, their cost is high, and the |ikelihood of staff
being able to spend, or three days away from nornmal duties is
negl i gi bl e.
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One m ght expect an alternative source of software support to come
fromthe Pol ytechnic Conputing Services Departnent, but due to the
size of the canpus (10000) students, the shortage of programi ng
staff and the specialist nature of CAAD applications, particularly
conputer graphics, only a minimal |evel of assistance fromthat source
i s possible.

Apart fromthe 'Project Assistant' or 'Research Assistant' posts, a
very rare appointment - and a tenporary one, no one has yet provided a
satisfactory solution to the architectural software support problem
The ideal conbination would be an architect/progranmmer, highly skilled
in conputer graphics, enployed at a technicians sal ary!

Beyond the 'fringe' benefits which do accrue as a result of CAAD
research within an institution, there is little in the way of 'off the
peg’ software which seeks only to demonstrate basic concepts of a
particular application area. The only alternative to further staff
involvenent in program developnent is to buy the fully fledged
comrer ci al packages, if they are available, and accept that they are,
inthe nmajority of cases, far nore sophisticated than the need demands.
One avenue of approach to relieve this problemis to approach deal ers
or software vendors who are prepared to supply denonstration copies of
their software. Sonme of this software, whilst having a reduced
capability, is perfectly adequate for teaching purposes. W have
adopted this solution in a nunber of cases, particularly in respect of
software whi ch we know will be used infrequently, and for denonstration
pur poses.

Har dware and software avail ability notwithstandi ng, CAAD teaching is,
as they say in the airlines, a 'bodies on seats' business. No student
has ever |earned nuch without spending a considerabl e anount of tine
using the systens in a working situation. Because of this, and the time
involved, there is always the danger of a clash with other subjects.
Partly as a result of limted equi pment, but largely to avoid denudi ng
the studios of students, we have instituted a rota system whereby 4-6
nmenbers of a particular year group take tine out fromstudio to work on
CAAD projects. This has worked well so far, and is a sufficiently
flexible arrangement to allow for exchanges to be made if necessary.
The disadvantage, from a staff viewpoint, is that it is |abour
intensive, and because of the extended timespan, is difficult to link
to ongoi ng projects.

Per haps the nost successful solution to many of those difficulties is
to integrate CAAD nore closely with project work, but over a |onger
period. In this way students can maintain a nmore direct interest, and
other staff can contribute their own specialist interest or expertise.
The crux of the matter is to denonstrate that CAAD can assist at |evels
of the design process, and that to do so will not involve a significant
erosion of time fromother comitnents.

eCAADe 1986 - PDF-Proceedings (conversion 2000)

94



Summary

During the devel opment of the course at Manchester Polytechnic a
nunber of factors have proved to be nore effective than others in
i nprovi ng CAAD t eachi ng.

Apart froma general increase in hardware availability, particularly
over the last two years, it has been the shift in enphasis fromtheory
to applications, and frommainframe to mcro, which has had the nost
significant effect. A further inprovement in CAAD literacy has been
achi eved by introducing the subject in the first year of the course.
This, coupled with project work, has done nore than any other to
di spel the nmyth that conputer aided design is only for specialists.
The nost frequently heard conmment fromfirst year students is that it
was 'nowhere near as difficult as | thought it woul d be'.

Keyboard for keyboard, the transition to nmicroconputers with their
extensive range of cheap business software, has provided the
departnent with a much nore cost effective per capita resource than
the central nainframes, even although we still use the Prines, with
their cunbersone operating systens, for the 'nunber crunching'
appl i cati ons.

The adoption of commercial business mcroconputers, rather than the
smaller, schools orientated nachines such as the BBC mcro, has
sinplified the task of obtaining appropriate software, and the
transition to | BMand | BM conpati bl es such as the QGivetti M4 is
significantly extending software availability and thus reducing
devel oprent time. The introduction of our |ocal area network system
VNET [9],[10], has provided an extrenely flexible and powerful
communi cati ons resource, although it has to be admitted that it is
still not very tolerant of msuse, particularly by the nore renote
stations.

Initially, the introduction of CAAD to all students in the department
posed nassive staffing probl ens which coul d never have been adequatel y
resol ved by one person. Fortunately, one of the staff fromthe School
of Landscape began to take an active interest in devel opi ng CAAD for
| andscape, and was able to take on sone of the teaching duties in that
area. Latterly, as a result of our 'mcros on holiday' scheme, nore
nenbers of staff are beginning to get involved with CAAD, within the
context of their own subject areas.

For the future, although the nmigration of termnals, fromthe workshop
to the studios, has already started, we intend to this trend, and,
security conditions permtting, to include the mcros in this exodus.
Efforts are al so being made to nore 'design orientated software, so
that a nore conplete applications spectrumcan be covered. Only tine,
and det erm ne whet her those ains are achi eved.
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