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Bickerdike /Allen / Bramble 

UNIVERSITY OF MINHO 

PREFACE 

Traditional University Structures 

Universities and higher education in general have progressed 

considerably since the foundation of the ancient university. 

A new set of traditions has emerged and it is important that 

these also are examined to see if the new structures are 

functioning as it was intended they should function, and 

that the new structures are in fact progressive. ln this 

respect reference should be made to Appendix I in which is 

described the experience in the United Kingdom from the years 

196Q to 1970 during which the number of universities in

creased from 22 to 46. 

The ancient universities gave way in the 19th Century to civic 

universities. These were founded in larger industrial towns, 

often with local enthusiasm and civic pride,and often with the 

help o~ local wealth. ln some cases these were non-collegiate 

and in some cases they retained the old collegiate structure. 

The idiom of these universities was predominantly monumental 

and neoclassic in design and thinking. 

Later civic universities, particularly in the United Kingdom 

experience, began as subsidiary universities to the existing 

civic universities. This meant that they began life as 

university colleges unable to offer their own degrees and 

therefore with limited academic originality. 



The structure of colleges and faculties produces a hier

archical system which is known and easily recognised. 

There is a tendency to academicism and a tendency to see 

knowledge as the preogative of the university. This can 

l ead to a jealous attitude to the retention of knowledge. 

Pure studies predominate and the community and the 

country benefit little f r om applied studies. The bulk of 

information tends to be retained within the university and 

only a very small percentage finds its way out to indsutry, 

other universities, other research pr jects, or other 

disciplines, all of whom may be working on similar or 

parallel lines. The traditional method of disseminating 

this information was by occasional learned papers. 

With the establishment of civic universities, there was a 

greater emphasis on applied technology but because the 

structure of the civic universities was in itself just as 

limiting as the collegiate structures of the traditional 

ancient universities, the same jealous guarding"of know

ledge , and the retention of knowledge within disciplines 

occured. 

It is clear from both the ancient universities and the 

civic universities, that the process of education itself 

had caught its wheels in a rut and that the courses 

offered to student~ would be limited by this. The 

possibility of joint ventures was very limited indeed 

and the possibility of work in projects with members of 

university from other disciplines was virtually impossible. 
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The U.K. experience, to which we return at this point , was 

that starting in 1949 a movement began which insisted on 

the freedom to express new ideas within the context of a 

new building . 

The physical expression of this new freedom was to be an out

of-town campus in spacious grounds. 

This was later to become one of the standard solutions of 

new traditional universit ies . 

The ancient universities and the civic universities were 

not rooted in the reality of population statistics . lt 

became apparent in the mid-1950's that in the early 1960 1 s 

there would be a populat ion bulge of university entrants. 

Consequently, the new universities were creat ed to supply 

a direct need. ln France, for instance, at the sarne 

period there was no such recognition of population trends 

and no building of new universities and the French 

universities at this period were quit e unable to cope 

with the number of students . 

The new university structures seem to fall into recognisable 

types -, both in physical forra and educational structure. 

These are dealt with, as noted , in Appendix 1. ln brief 

the universities that developed from the U.K. experience 

were either collegiate in the traditional pattern but 

offering a broader range of courses with some project 

participation, or were of the unitary type. lt was 

felt that universit ies design on a unitary basis could 

·. 
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better compete with senior foundations on terms of 

intellectual equality if the university remained a 

large but single uni t. 

The college system in the new universities did not 

bring with it the associations of exclusiveness, 

academicism and privilege. It was intended simply to 

be an inter-disciplinary social unit with an optimum size 

well below that to which some of the acadamic department s 

would grow. 

The unit would encompass teaching and research space as 

well as tradi tional support facili ties. 

Thus colleges were formed in which groups of people are 

collected together on an arbitary basis not on 'academic' 

divisions . This obviously has a very deep effect upon 

the form of the university . Equally,it was found that 

the large single uni t uni versi ty through emphasis on 

the Schools of Studies as centres and the buildings"which 

were designed for the Schools of Studies, developed a social 

function as well. This will be discussed later in this 

report. 

One of the major problems which emerged from the building 

of the new universities, was the further isolation of 

the Sciences. The Science buildings which contain large 

support facilities are often special purpose buildings 

and are generally most economically built when remote from 

the other buildings of the university. 

Thus the Science student in the collegiate university gains 

less in terms of integration than an Arts student whose 

learning, as well as whose li ving, çan take' place in a 

college. 
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Euilt-in flexibility became an important part of a develop

ment of universities, as did tighter planning and greater 

compactness, with attention paid to the separation of 

pedestrians and vehicles. The linear concept which may 

be added to or is open at both ends for further develop

ment, is an obvious choice over the more diffuse and less 

manageable campus. It is also less exp~nsive to construct. 

Appendix I explores in greater detail such aspects of the 

new universities as size, size relative to the enviro

ment, location of sites in relationsh"ps to towns and the 

reasons for certain decisions, both academic and logistic. 

Appendix II examines some course structures. 

Appendix III gives basic areas for most disciplines and functions 

on a per capita basis. 

Appendix IV lists possible disciplines for the University of 

Minho. 

Appendix V considers other linear structure plans. 
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1 , THE STRUCTURE OF THE UNIVERSITY OF MINHO 
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Bickerdike /Allen / Bramble 

We have considered the various options open to the University 

of Minho in both academic and physical terms, and have listed 

the following points which seem ver:y relevant, before going 

on to elaborate on the academic structure we propose, and 

the physical form i t might take. 

1) The University of Minho has a unique opportunity to develop 

an innovator:y structure suited to both regional and 

national needs. 

A new university should not be a copy in academic or 

physical terms of those that have gone before, but 

should benefit from the experience of other new 

insti tutions. 

There has been progressive development in both the 

academic and physical structure of Universities over 

the last fifteen years. 

2) The University of Minho is seeking an academic structure 

tha~ reflects a close link between the University and 

t.he ·communi ty, where social facili ties can be jointlY 

used, and academic facilties are equally available. 

It is an essential part of Government policy to develop 

education rapidly, and to utilize financial and human 

resources as well as possible. 

3) Both the course structure and the buil t form should 

satisfy the need for flexibility. Particular thought 

should be applied to deciding how the aim of a 

University of Projects can best be realised. 



4) The use of technical resources must be considered in 

the sarne way. Certain resources are not mobile -

library, computing facilities, specialist scientific 

equipment etc - but much equipment can readily be 

moved between projects and between laboratories and 

teaching spaces. The spaces alloca~ed for project 

work must equally be capable of adaptation. 

5) The University,in common with current thinking, will 

seek to provide a broadly based course in Part 1, 

leaving the option of specific choice open until Part 2. 

This conforms with a general pattern described else

where in this report. It is suggested that the three 

* course system, illustrated in Diagram B, is a flexible 

and adaptable one, allowing the specialist to 

specialize, allowing equal courses in two subjects, 

one of which can often be Education, and finally 

allowing course s of unequal balance where there is a 

preference for one subject which requires positive 

knowledge of other disciplines. 

6) Education linked courses must be included in the 

University's syllabus as combined subject courses, 

to encourage and foster an increase in trained 

teachers . These courses should take the form of 

general Part 1 courses with Part 2 courses combining 

various disciplines with Educat ion on an equal basis. 

Practical work in the third year would involve 

teaching projects. 

* Diagram B, following P.21 
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7) Courses in a University which seeks to provide the 

flexibility of syllabus and resources described 

above must combine a subtle range of choice. 

8) ln providing an educational course with broadly 

based opportunities, it must not preclude excellence. 

9) An increase in the number of live projects is desired. 

Perhaps a 4 year course system would prove valuable, 

with a year in industry (See Appendix II, Loughborough 

system). 

10) The live projects should not be entirely composed of 

experiments, which tend to involve one discipline . 

Wherever possible, projects shoulsl involve two or perhaps 

even three disciplines, crossing the Arts/Sciences 

boundaries and allowing each to see and understand the 

work and approach of the other for a fuller understanding 

and a bridging of this undesirable traditional chasm. 

11) Live projects require space. The nature of this space 

need not be complex and requires only basic facilties 

provided there is a strong administrative and support 

'spine' to ensure continuity of projects and to speed 

the time wasting and non-creative side of projects. 

Equally, the equipment of the University support facility 

should enable the analysis of results to be carried out 

rapidly. The creative process is all important, a tedious 

analysis is not. 
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12) Graduates have an important role to play in the 

future life of a University. It is envisaged that 

graduates will form a fifth of the student population 

eventually . 

They will not only advance the:ir special studies, but 

will provide a continuum, along with the administrative 

support "spine" to ensure that live projects are sus

tained through vacations and from year to year if the 

project is a long term one. 

13) The administrative and support facilities will play a 

key role in co-ordinating and sustaining projects . 

The needs of a project will range from typing and repro

duction of material to access to the computer . The 

suggestion is that each proj ect group is allocated a 

'secretary' (each secretary can serve more than one 

group) who will by the nature of his/her involvement 

become acquainted with the working hours and needs of 

the group. If computer time is needed, or -special 

equipment facilities, documents or material, the 

'secretary 1 will make the necessary bookings or apply 

for materials. The secretary should, if possible, be 

an observer of some of the work and have some approximate 

understanding of it. 

14) The leaving of specific choice until Part 2 has proved 

to be an important factor, particularly in the Sciences. 

Over-specialisation can quickly arise in certain 

specific fields which have a temporary glamour. If 

there are no jobs available in that field, the specialist 

finds himself ill-equipped to adapt to an alternative 
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employment. We recommend an approach that conforms 

to the principle that breadth of background is, in 

many careers, more important than additional 

specialist knowledge. This in no way precludes 

specialisation, but limits it to sensible proportions 

which can readily be adjusted as the need arises, from 

time to time. The academic emphasis must in itself 

be responsive to changing needs in ociety and industry, 

and the building interpretation of these needs must, in 

physical form, permit this flexibility. 

15) Post graduates, in the scheme envisaged, will be able 

both to pursue further research and will provide con

tinui ty. They will be able to impart their own project 

knowledge and experience to new students, in addition to 

seminars and teaching. 

16) Part-time or evening study for people in employment is 

an essential part of the syllabus for the University of 

Minho. 

The planning of this into the academic structure and the 

build form will involve careful consideration of the best 

use of time and space . Certain facilties other than 

teaching facilties may require to be open for prolonged 

hours . It is difficult to envisage participation in pro

ject work unless this is during student's normal hours. 

17) In the reverse direction , it may be that a 'sandwich 

course' system has great benefits. 

Students would have an option of taking a four year course, 

with a year in industry after two years. The benefits 

of this are considerable, the student often returning 

with a much clearer view of his future career and a 

clear vision of how his discipline .or skill can ·be applied. 
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It may also change his view a s to the direct ion of 

his final year project work. This aspect, we suggest, 

should be thoroughly considered. It fosters a 

particular type of practical and applied approach. 

(See Appendix II, Loughborough - almost 5CP~ attend 

a 1 sandwich course') 

18) The physical form that emerges for ,the University of 

Minho is one of a building capable ~f flexibility with

in, and expansion laterally. 

The most common restraints encountered in new universities 

have now been identified and can be avoided. The earlier 

universities, for example, sited their libraries in 

remate positions, which allowed the possibility of growth, 

but removed the library from a central accessible site. 

Planning of some universities has resulted in an under

estimate of future demand in some areas . The campus uni-
1 

versity is particularly vunerable to demands of growth, 

as the insertion of further buildings inside.a campus 

inevitably destroys the original patterns of organisation 

and is more expensive from both the servicing and con

struction point of view. 

The need for growth must be allowed for from the beginning. 

19) The more dense linear plan of university has significant 

advantages. It returns to the original concept of the 

"5 minute" university, where every discipline 1 and activity 

is within close walking distance. Obviously, it lends 

itself to expansion at lower costs, with services expanding 

along predicted lines. 
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20) The earlier new universities did not pay enough attention 

to the changing nature of the Sciences, and tended to 

set up facilities that were too permanent in nature, 

and hence became obsolete. rapidly. 

Certain key facilitie s and pieces of equipment will 

always be r equired, but the choice should not be too 

specialised in the beginning. 

21) It is important to determine the size of teaching unit, 

size of project unit, and to have some idea of staff to 

student r atios, together with projections of these. 

Seminar teaching lends itself to a high ratio of teaching 

staff to students, and a high number of proj ects will 

lead to a similar situation. 

This conflicts directly with economic constraints, and 

a delicate balance must be achieved. 

Teaching units can be divided into three principal 

categories: 

:1ecturing or prepared teaching 

Research or supervised teaching 

Advisory or supporting teaching 

The ratio of teaching staff to students varies greatly 

in these activities. 
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22) It is clear that there are specific needs at the 

University of Minho for courses in textile 

engineering, metallurgy and allied chemistry, in 

education (teacher training) and in the training of 

skilled technicians. These supplement the normal 

disciplines. 

1 

The establishrnent of skilled technicians is 

necessary for the University itself as well as for 

industry. 

All these courses , which are directly related to 

regional and national need, call upon a further 

resource : systems analysis, business studies and 

business management. 

These courses must call for a study of production 

and production methods, rationalisation and organ

isation of production, and long term projections to 

detect trends in trade and consumer demand.· 

23) A pattern emerges that the courses in applied science 

and technology should be joint courses with a high 

understanding of production management etc. 

24) The University of Minho is seeking to achieve with the 

applied sciences and technology, a degree of inte

gration with industry and its realities that is close 

to a university of technology, yet at the sa~e time is 

seeking to maintain its academic teaching standards in 

the Humanities and to apply these where possible. 
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25) The University of Minho will, we suggest, comprise 

Schools of Studies (See Educational Structure). The 

naroe given to these units varies from university to 

university, some calling them Departments, others 

giving the name of Colleges to an organisation very 

different from the tradi tional col,lege. 

We think Department to be too institutional and 

College to be misleading. In Lancaster for example, 

the word 'College' is used only to encourage loyalties 

associated in the U.K. with the college system . The 

structure is that of Schools of Studies. 

26 ) These Schools of Studies embrace several allied 

disciplines. By combining the social facilities of 

two or more Schools, it is possible at both social and 

teaching levels to achieve a greater mixing of students 

and teachers from the humanities, sciences and social 

sciences than is possible with isolated Sch.Dols set 

remote from each other about a campus. 

27) Options for Schools of Studies are given in "Educational 

Structure". These are not all-embracing, but we believe 

that a wide division, resulting in only four schools ( as at 

Kent in the U.K.) is inadequate. 

These four are : 

Humanities 

Mathematical Studies 

Natural Sciences 

Social Sciences 

and embrace al l disciplines. 

14 



These divisions emphasize traditional academic con

flicts, whereas a greater number of divisions 

emphasizes the d~ersity of life today, and shows 

that they depend upon one another, mirroring life. 

28) From eight to sixteen schools could be envisaged, 

according to demand and means. 

29) Initially we can see a need, for example, for the 

following Schools:-

Biological Sciences 

Chemical Sciences 

Business Studies 

Computer Science 

Economics 

Education 

Engineering Science & Technology 

Environmental Sciences 

Fine Arts & Music 

Languages 

Mathematics 

Psychology 

Social Studies (including Social Work and Admini

stration.) 

30) This is for consideration only, as the syllabus for 

each School can be broadened or contracted according 

to the specific regional or national needs for new 

disciplines. The list is not intended to be con

clusive. 
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31) We give a check list of courses, so that con

sideration can be given to these in the section 

headed 'Appendix IV - Possible disciplines.' 

32) We recommend that a new University such as Minho 

cannot well function without a library of about 

200,000 volumes from inception, growing rapidly to 

300,000 volumes. Technical literature, in particular, 

grows at an increasing rate, and a full university 

library must expect to take 20,000 new volumes each 

year, plus 6,000 periodicals. Minho may start with 

less, but it is unlikely that its pattern of growth 

will contradict the normal European pattern. It will 

very soon reach 500 ,000 volumes. 

It would be most unwise to underestimate this growth. 

33) We recommend the foundation of satellite libraries 

(if finance permits) in each of the Schools. A 

particular problem in universities can easily be dealt 

with by the provision of numerous copies o~ certain 

basic textbooks. Too often there is only one in the 

central library which is invariably lent out and the 

student may not be able to afford the set books. 

A satellite library should contain such textbooks and 

can largely confine itself to this function. It will 

not then be very expensive or duplicate the function 

of the main library. 
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34) The University of Minho is to be situated in Braga 

and Guimaraes. This will immediately lead to a 

duplication of certain library facilities. 

Two libraries will always be more expensive than one 

of two times the size. 

Both require plant , (air conditioning etc), book 

stacking systems 1 index systems, reproduction equip

ment, staff, furniture , lavatories, refreshment areas 

etc. 

Thi s mllst be apprcc ia-~ ed fr,>m the o'J.t set. In addi tion, 

a considerable duplieatio.'.1 of book stocks is inevitable. 

Nont~ of this is financially desirable. 

35) This rllns directly contrary to ~he intentions of the 

Comissao Instaladora, which emphasizes there shall be no 

duplication. 

36) There will be duplication of scientific fac ili ties in 

B:r:aga :mil Gui.maraes , if one part of the University is not 

to be only Humanities, and the other Sciences. 

37) We do not believe that such a division is dt~si..rable 

and it is not the intention of the C.I.U.M.,which is 

concerned that there is to be an integration of Humanities. 

Sciences, and Social Sciences. Therefore it is essential 

to identify and accept the additional costs that must 

inevitably be incurred if both Braga and Guimaraes are to 

have a balanced mixture of disciplines . 

Duplication will occur in equipment as well as services 

and library facilties. 
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38) We believe that i t will be essential to provide 

residential accommodation . The amount of this must 

be a matter for close and detailed discussion, but 

experience has shown that a provision for a quarter 

to a third of the initial student population is 

prudent, with opportunity for growth. 

This will be particularly true if there is a shortage 

of bed spaces locally. We do not have adequate 

statistics at this moment to predict accurately the 

situations in Braga and Guimaraes. We can only say 

that this is the pattern in new universities in Europe, 

America and Africa. 

39) The student housing should be of sufficient variety 

to cater for single bed-sitting rooms, shared accommo

dation amongst several students, and for a certain 

number of married students with some children. 

The housing should have limited self-catering facilities, 

and requires communal social areas. 

40) It · should not be remate from the other activities of the 

. University. A university, like a town, should have a full · 

cycle of life, and should not close down at 7 in the evening. 

The daytime routes to and from study and work should be the 

sarne "streets" in which students circulate in the evenings 

for shopping, further work, social and recreational • 

activities. 

41) Residences must not be remote hotels, where individuals 

become isolated or alienated from others. 
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42) If the University of Minho is to be founded with, say, 

7000 students growing eventually to 10,000 students, 

then it will be prudent to consider the provision of 

housing for 700 minimum, and allocate initial space for 

growth for 1 ,500 . 

Eventually according to the socia~ growth of the region 

and national legislation, this co~d rise to a ratio of 

1 bedspace for every 2 students. 

43) In the U.K. for example , this situation was precipitated 

overnight by the introduction of legislation (the Rent 

Acts) which gave security of tenure to tenants in rented 

accommodation. Landlords who would not accept 

this legislation sold their rented accommodation as 

private housing and thus removed almost 9CP/o of rented 

accommodation from the market in a period of two years. 

Students could not find accommodation in towns and the 

problem was acute. 

44) The area of land to be set aside for the University of 

Minho is very important. 

.Experience has shown that no university has regretted the 

initial purchase of large areas, which at first sight 

appeared too much. 

All have grown, and have made good use of their land. 

Some now wish they had purchased more. 

50) The average land areas required for university foundations 

for 3,500 students to 7,000 students has proved to be in 

the region of 50 ha to 70 ha. 
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2. EDUCATIONAL STRUCTURE QF THE UNIVERSITY OF MINHO 

In order to arrive at a rational planned structure, we 

investigate first the educational structure, then 

second, the organisational structure. 

The planned structure must flow freely from these. 

Further educational course structures are ref erred to in 

Appendix II. In Appendix II we have analysed the course 

structure of a number of universities, and have come to 

certain conclusions regarding single and combined courses 

and the project content of these courses. 

It appears to us that there are at least two project 

working possibilities. 

1. Two or more related subjects within a department may 

form the basis of a project. Input to this can come 

from outside the university and from out~ide the 

department. 

2. Project working that requires input from more than 

one department will form another type of project. 

There are however practical limits to the number of 

departments that can become involved in any one pro

ject. 

The project learning system has been tried to greater or 

lesser degrees by a number of universities. Again these 

are referred to in the Appendix because it seems to us that 

no organisational or physical structure has yet been 

established which allows for a full use of the project 

learning concept. 



There are however practical problems to the project learning 

system. 

The principal problem seems to be the necessity of acquiring, 

in a very short time, the maturity and basic knowledge to be 

able to participate and contribute to group project working. 

On this score, it would seem unavoidable that the first year 

or Part I at least should have most of its time devoted to 

acquiring basic knowledge and learning techniques. 

, 
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In relation to the project content of Part I, we would 

suggest that it is inevitable that a choice of subjects 

is put forward by the Committee in the first instance. 

(See Diagram A) . Later, students will be better able to 

develop their own .projects from within and with only 

academic steering . 

If a very wide range of choice is given, the academic 

staff will be overstretched in the aliocation of their 

time. It would appear that the project concept will 

lead to the need for greater mobility of the academic 

staff between projects . 

The first project should, generally speaking, be able to 

be completed within the first year or Part I, and should 

be directly contributive to the Part I learning course. 

Some projects, naturally, will overlap Part I and continue 

into Part II and some may even go beyond Part I and Part II 

and exist outside the normal duration of a student's stay 

at a university. This of course leads to administrative 

problems which are dealt with in the next section of this 

report. 

The structuring of the choice at Part I entry is of course 

important. The student arriving at university and presented 

with the opportunity of choice, is put in a situation not 

envisaged in the older academic universities. 

Generally speaking from the courses we have studied of 

other universities, a maximum of twelve combinations are 

offered for Part I choice . . A predetermined set of com

binations is however established by a Department. Thus, 

in our diagram A, student B in selecting his courses as 

shown, is identifying himself as a single course student 

who has already decided before entering university that 
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he wishes to study and specialise in a particular 

discipline. 

Students A and C however, in their choice of subjects, 

are consciously deciding that they will delay making 

a choice of thi:,ir particular discipline or particular 

course until the commencement of Part II. 

For example, student E may be taking a course in 

Chemistry and Student A may be taking a general course 

and is undecided whether he or she will continue with 

Pure Chemistry or with, for instance, Chemistry, 

Technology aniEconomics,or Chemistry Resources and the 

Environment. The courses are structured so that they 

are all 2-part courses and Part I could, for instance, 

cover the first four terms and Part II the remaining 

five. All courses would have a common Part I and diverge 

only during Part II. 

In practice we have found that Universities applying 

this type of system ask the student to apply íor one 

particular course even if they then decide to change 

course and reconsider their choice with the help of the 

academic staff towards the end of Part I. 

If student E decides to take a Pure Chemistry Course, 

he or she in turn is provided with an opportunity to 

ta.ke an option in either, for instance, Eiochemistry, 

Geochemistry or Chemical Physics duTing Part II. Again 

the choice of option need not be made until early in 

Part II. 
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It is inevitable that the Part I course is principally 

a teaching course with a content of project work. 

Diagram B shows the choice situations at Part II which 

then become a choice of course as opposed to a choice 

of subject. 

The diagram illustrates the tendency for the project 

content to vary between one type of course and cnother. 

The single course student is less likely to be engaged 

on project work although the amount of experimental work 

carried out by him will be very great. Here we distinguish 

between experimental work, which is largely that of an 

individual under supervision, and project work which is 

that of several individuals from one or more disciplines 

organising themselves and their project. The experiment 

is indeed a project but it does not tend to link dis

ciplines . H0 wever Student B on the single course structure 

should be able to assist the other groups on combined 

courses as shown in the diagram. 

Diagram B illustrates that there are three fundamental 

choices at the commencement of Part II. 

These are: 

í. That of a single course. 

2. That of a combined course with usually two subjects 

studied with equal weight. 

3. That of a combined course with one subject more dominant 

than the other. The more dominant subject may be from 

another discipline. 

25 



At this stage a choice has been made, with the 

acquired knowledge of Part I, by the student, of 

those subjects in which he feels he is most 

interested or in which he is strongest. 

Amongst the combined degrees of course , there will 

always be those disciplines linked equally with 

Education . This is an important stream common to 

all courses. 

The combined courses, are linked to other disciplines 

and fonn joint projects naturally with them. 

It seems in practice that it has been usual to have up to 

three disciplines combining on any project but it is 

unusual to have more than three. This type of com

bination naturally arises when three diff erent 

disciplines have, in a combined course, a subJect in 

comrnon . 

This· leads us to Diagram C' which shows in graphic tenns 

how the single course students will tend to continue 

in their own experimental fields and the combined course 

students will readily form links with other disciplines 

or departments. 

Outside guidance and help for the projects will of course 

come from the disciplines and from industry and from the 

single course students and post graduates. 

Returning to the projects themselves, it seems to us that 

they fall into three categories. 
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e PART TWO 

DEPT AND COURSE/PROJECT RELATIONSHIP 

Combined 
Equal 
Course 

- ---

' \ 
\ 

\ I 

Single Subject 
Course 

I 
I 

I 
I 

I 

Consultative 
Disciplines 

(Other departments, 
industry etc.) 

PART 2 interacts on projects. This diagram shows a 
diagrammatic overlay of courses from three Schools. 
At this stage the project to teaching content will 
vary from group to group, but those groups with the 
largest project content will obviously form the 
greatest bond between Schools. Single course students 
continue wi th a low proj.ec:t content. 



Firstly, they could be for one year, in which case there 

is no problem of overlap between the proj ec t and new 

students. 

Secondly, they could be for several years and overrun 

the course of a particular student. In this case the 

question must arise as to how the project is kept alive 

during vacations and between successiye students. It 

seems that it would have to be maintained by the academic 

staff and post graduates and by the suppor't of administration 

staff. It is easy to envisage a project which might last 

3, 4 or 5 years, especially if it were commissioned by an 

industrial concern from without. Continuity would 

obviously be essential. 

Thirdly, it seems that in combined study courses, students 

will be involved in more than one project. 

The courses will, we suggest, comprise a number of units. 

The flexibility of course described above, mus~ be reflected 

in the system of qualification. If a student fails in one 

or more units, there must be a built-in opportunity for that 

student to catch-up. 

We are therefore suggesting that in broad terms the University 

of Minho would be well served by a course structure comprising: 

1) a broad Part 1 course combining a number of disciplines 

within a School of Studies, together with some 

disciplinesfrom other Schools. 

28 



2) a three course structure Part 2 as diagram B. 

which permits optimum choice, and seems to us 

to foster project working to the greatest degree. 

The running of projects and the co-ordination of all of 

them must be the responsibility of a Management Committee 

especially created for this purpose. 

Each project should have a representative at this Manage

ment Committee. 

In addition the Management Committee will consist of 

representatives from the teaching staff of the Schools of 

Studies who are providing teaching, investigative or 

research facilities, and support facilities. 

The Management Committee can then discuss and decide 

upon the allocation of resources, drawing upon the 

teaching , investigative and support facilties. · The 

administrative staff referred to above are an important 

element of the support facilities. 

In .addition to this Management Committee, it will be 

necessary to have a Steering Committee comprising 

representatives of each of three main facilities of 

teaching, investigation and support. This Steering 

Committee therefore embraces all the Schools of Studies, 

who should be represented on it at both staff and student 

level, all disciplines within these Schools, and both 

physical and mechanical resources. The administrative 

staff and technical staff who rtm the supporting systems 

are an integral part. 
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The selection of disciplines appropriat J to the 

University of Minho will determine to a considerable 

degree the exact nature of the supporting facilities. 

The projects themsel ves, when they grow and flourish, 

may generate the need of other fac ili ties both inside 

and outside the Uni versi ty. 

Perhaps the most difficult and most crucial decision that 

must be made by the C.I.U.M. is that of selecting those 

disciplines that are most appropriate to current regional 

and national needs. 

It seems to us in simple terms that disciplines are of three 

types:-

Vital 

Necessary 

Supplementary 

ln Appendix IV we give a range of disciplines, which is by . 
no means comprehensive, but which seem to us to be 

appropriate. 

By adding and eliminating , with close discussions within the 

University of Minho, it should be possible to arrive at a 

tentative list, anda conclusion as to which, at this first 

stage are vital, necessary or supplementary. 
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Certain disciplines may have to be introduced to correct 

thebaJance, if it appears that immediate needs may pro

duce a bias, but we should try not to omit any that are 

necessary, but rather add supplementary disciplines. 

The plan of the University must permit flexible expansion, 

so that decisions taken now on the disciplines can be 
• 'I 

adapted or expanded as demand is generated . Areas for 

expansion are set out in the plan diagrams to accommodate 

this. 

ln this course structure discussed above, with joint courses, 

disciplines are combined together. Subjects taught in one 

School of Studies, are also common to others. 

The larger model we are then led to by the course models 

we have described, should avoid the pitfalls of a university 

of faculties, or a university of departments, which do not 

always make the best use of human and material resource~ but 

tend to go their own separate ways, each faculty or depart

ment becoming increasingly autonomous. This may lead to high 

standards within any one part of the whole, but does not 

promot~ sharing of knowledge, nor promote the type of know-

ledge that is increasingly required: knowledge founded on 

a broad base of several disciplines, and combined with more 

than one specialisation. 

The project group is the key unit for the University of Minho, 

and we have tried to indicate how this can be given a physical 

form in a University. The project group is, after all, a coming 

together of a human group with certain equipment for the purpose 

of a task. The group will exist for as long as the objective 

exists. This is a measure of the flexibility required . 
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3, ORGANISATIONAL STRUCTURE OF THE UNIVERSITY OF MINHO 

Before 1 '.160 there were vecy few precedents for 

architects starting work on a design of new uni

versities and those universities built since seem 

largely t o follow the traditional 'lines, described 

particularly in maintaining dividio9s into faculties. 

It could be that at Minho, the original concept of a 

University oi projects leads to a radically different 

organisational pattern and of a complimentary different 

buil t form. Ce!:'tainly i t is tru.e that the organisational 

pattern will differ but it is by no means certain that 

the built form wjll necessarily express this since 

teaching and socic.ü demands will tend to remain dominant. 

Most of the new uni7ersitie s however, reflect ever 

increasing inter-disciplinacy curricula by their 

compactness compared with the older establislied universities 

in which each faculty a lmost i nvariably had its own 

building well separated from its neighbours . 

Linkages were weak and tLe absence of cohesivenessprevented 

ideas of a closer knit acndemic community. 

The case for compactness hardly needs stressing for a 

University of projects. The vecy nature of the educational 

stru.cture calls for a 'closely knit relationship. 



The very formation of project groups of several disciplines 

presupposes complicated linkages between teaching spaces, 

project units and supporting units and the amount of move

ment is likely to be greater than that of a University not 

so orientated. 

Time-tabling is vitally important and if excessive time is 

taken to move from one space to another it not only leses 

precious time but further adds to the problem at arriving 

at a viable time-table. If the greatest aid to communication 

is proximity then the physical pattern should be such as to 

put the greatest possible number of people within reach of 

one another . 

Central to the Minho concept is the relationship,first be

tween project and teaching spaces and, second between those 

spaces and the supporting units. Diagram D shows the 

relationship between the two. 

First , for each project, it is assumed that a defined space 

is required. This space would of course be used by other 

project groups conforming to the time-table. 

Second~ there are the departments assumed to be formed by 

related disciplines. Many of the departments will require 

direct specialised supporting facilities i.e. laboratories. 

Third, the diagram indicates that a project group requires 

its own administration, the precise nature of which is 

dependent upon the project itself. At the least this may be 

part time use of a secretary who might be shared by several 

project groups. However, if the group's work is extensive 

and of a complex nature , a full-time or part-time suitably 
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qualified administrator may be vital especially if the pro

ject is likely to produce valuable results. We regard 

this element of administration essential if only to 

provide continuity and the common ground for communication 

between students, staff, disciplines and working relation

ships with outside bodies. 

Fourth, a member of the project group returning to his own 

discipline may require space and facilities for carrying 

out his part of the group's task. 'l'hisstudent may also wish 

to communicate with the other disciplines within his depart

ment. So we suggest that as part of the space allocation 

within a discipline a 'home ' is allocated for such working 

and communication. 

Furthermore, in some of the disciplines, certainly on the 

science and technology side, students will require space 

in laboratories to carry out their own study work for the 

project group in addition to any work they may have on hand 

for the teaching side. 

ln the humanities disciplines, it would be vital to have 

study spaces of individual and small group working. 

Some elements of humanities and sciences and technology would 

also need the facility of access to computer time. 

Probably there is a difference between the demands on the 

science and technology side and those of the humanities side 

and it is possible that the diagram of organisation for 

humanities studies could be modified as shown. ln this case 
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the project areas are contained within each department 

although this does raise the question as to whether those 

projects being carried out within a department will be too 

identified with that department. On balance, we would 

favour the retention of a structure which clearly identifies 

project group working as a primary source of activity. 

THE SCALE OF PROJECT WORKING 

The primary factor is the average size of the project group. 

Clearly this is determined by the kinds of projects under

taken. It could be as small as two people from different 

disciplines or it could be very large involving many 

disciplines, many people and demanding many resources. In 

U.K. Universities, the comrnonest size of a project group is 

between three and five but student involvement in projects 

is rather specialised and usually does not form a major part 

of the curricula . 

For Minho we can visualise that the project group sizes 

are likely to be larger, if only because of the limits of 

available teaching staff. But there are natural limits and 

we believe that it would be unwise to assume the average 

size of a group is more than · ten. 

Thus for a student population of 4,000, one is considering 

the establishment of an organisation to support 400 project 

groups . Or, if first year is taken as having only a small 

involvement in project working, the number of project groups 

with an average working size of 10 people reduces to 250 -

275. 



Furthermore, it is clear that project group working will 

be much more extensive on the Sciences and Technology 

side than on the Humanities side. On the Humanities side 

the groups are likely to be smaller although one can 

visualise, as for example in socio.logical studies, that 

some groups could build up to tle average figure of ten. 

Further study is needed to reach a closer assessment . The 

ot her factor in assessing the scale olf the project working 

i s an assessment of the time spent in working as a group. 

Again more study is required on this point but for the 

purposes of this exercise, we have assumed that, on average, 

one fifth of the students formal working time (i.e. one 

day per week) will be devoted entirely to activity within 

his group. 

Thus , on the Science and Technology side, assuming 250 

project groups, some 50 group meeting spaces will be required. 

It assumes 10 Schools of Studies, each with an average 

content of 8 disciplines making 80 disciplines in all which 

need relating to some 50 project group meeting spaces. 

Assuming second and third years have a total student population 

of 2400, we have an average size for each discipline of 30 

students (this is in excess of the average of U.K. universities 

but is probably acceptable in Portugal's current economic 

clima te.) 

PROJECT WORKING 

We believe that thecorcept of project working in groups is 

likely to generate a desire t o intercommunicate greater 

than found in the traditional,university. 
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We have referred to the likelihood that some of the projects 

will continue for more than one year and even beyond the 

indidual student's course into post-graduate working . 

Obviously the project 1 s work is sufficiently important for 

its findings to be communicated to other working groups or 

to disciplines within Schools of Studies. 

It may also mean that the group acquires new members either 

from new students or from students of Schools who were not 

previously members of the project group. 

It would seem desirable to find means of reducing the need to 

brief new members on the history of the project. Accordingly 

within the curricula we recommend means of communication and 

feedback are organised so that at least all relevant disciplines 

are acquantied with the progress and development of project work 

within relevant project groups. Such techniques as the printing 

of information broad-sheets and regular, say monthly or bi-monthly 

seminar meetings, would go a long way toward widening knowledge of 

the activities within the University. 

Also we believe it important that seminars should occur between 

post-graduate and under-graduate groups and between groups in 

the University and those students in the preparatory year 

before entering the University. 

Of even greater importance , is the relationship of, and the 

communication between part-time and evening students who are 

likely to consistute between 20 and 3CP/o of students. All 

teaching establishments suffer from the distinction between 

full-time and part-time members . The distinctions may be 

found at all important points from the loss of quality and 

quantity of teaching to loss of communication leading to a 

sense of isolation and inferiority. 
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Therefore we regard the need to generate cornmunication 

and feedback as vital to the creation of a sense of 

cohesion. 

USE OF MODERN TEACHING AIDS 

There can be no doubt that in the detailed planning of 

a university there should be a full endeavour to incorpor

ate as many modem teaching aids as
1

possible. This is 

especially true when, as in the case of Minho University, 

high grade teaching staff are likely to be in short supply 

for many years of its early life . In any case many of 

these techniques are well known to teaching staff. 

Here we would like to put forward the suggestion of the 

incorporation of a major television circuitry within the 

University not only as a major teaching aid but as a 

further means of generating the all important sense of 

integration and interdependence. 

Our conviction of the validity of the concept has been 

enormously strengthened by the ever growing success of 

the "Open Uni versi ty" in the U .K. As a means of commtmication 

it is without parallel but it s fundamental value is in 

communicating t o the largest possible number of people, 

the best in teaching . Its range is almost unlimited 

from music and the arts to science and technology at all 

levels. It couples the best teachers to the best techniques. 
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As a teaching aid within a universitr it needs profound 

study, as a valid means of co'l!IIlication between the many 

disc~plines groups and activities, including the extremes 

of preliminary year (before-entry) students and the post 

graduate groups. 

Furthermore, judging by U.K. erperience, there is an equally 
1 

valid case in Portugal for somethinéf akin to the "Open 

University". There may be a case for certain elements of 

university television being fed into the national or 

regional television network. Only by such means can the 

activities and direction of the university be communicated 

to the future undergraduate population and inspire others 

who have considered higher education is open to them. Some

what as an aside, it should be noted that following the 

success of the "Open University", the next step was that of 

tackling the problem of illiteracy in the U.K. 

A television course of programmes lihked with Adult F.ducation 

Institutes has been developed helping on tutoring and tele

vision programmes, partly paid and partly voluntary. The 

merits of television is that it allows learning at home with

out embarrassment, and the tutuoring gives essential 

encouragement and support. 

The naturalness of the Linear form is illustrated by Diagrams 

E & F showing the central spine with the Departments and 

Project Areas mainly located on one side and the supporting 

units, Library, Administration etc. totally on the other side. 

Diagram F shows all Departments on one side and on the other 

side some Project Areas as well as supporting units but also 

indicating a close relationship of students residences. 
' 
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INITIAL ASSESSMENT OF THE OVERALL SIZE OF THE UNIVERSITY 

Assuming an ultimate total student population of 10,000 and 

the following divisions -

Humanities 

Sciences & Technology 

Post graduates 

4,000 students 

4,500 students 

1 ,500 students 

Calculat ions show that the size of the university is likely 

to be in the range of 190,000 to 200,000 m2 excluding student 

and staff residences . 

If 5<Jl/o of students are housed in residence, a further 65,000 m2 

would be required . 

Of course, these figures are in the end dependent upon the 
. 

range and types of disciplines . A science student requires 

approximately twice the area of a humanities student. Post

gradu~te workers tend to require up to twice the area of the 

science student . 

The table below shows how the overall area was arrived at: 

(See also Appendix III) 
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a. Humani ties 

b. Sciences & Technology 

e. Post Graduate 

d. Library faciliti es 

e. Ad.ministration 

f. Maintenance 

g. Health 

h. Social & catering 

i. Sports facilities 

j. Total Net Usable Area 

k. Balance area (i. e . 
ancillary areas 
including ducts, 
lavatories, cloak
rooms, plant rooms, 
and circulation 
space). 

take 55% of (j). 

1. GROSS AREA 

m. Residences at 10 m 
2 

per student . Assume 
50% in residence. 

n. Plus 3CP/o ancillary 
' e. Staff residence 

GROSS(RESIDENTIAL) 

2 m average 
area per 
student 
5 m2. 

1 

5 m2 

10 m
2 

18 m
2 

2 
1. 5 m 

0.45 

0.20 

0.2 

0.40 

Assumed 
Number of 
Students 

4,000 

4,500 

1 ,500 

All students 

All student s 

All students 

All students 

All students 

Net Usable 
Area in m2. 

20,000 

45,000 

27,000 

15,000 

4,500 

2,000 

200 

15,000 say 

4,000 

127 '700 

70,000 

197,700 m
2 

50,000 
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80,000 m2 



In the division of the university between Braga and 

Guimaraes, it is our conviction that the overall area 

is likely to increase due to some duplication of 

facilities especially in respect Óf the library but, 

if the division of the student population was roughly 

50-50, it would seem reasonable to assume that each 
) .· 2 

part would be in the order of 150,000 m . The split 

containing the greatest Science arid Technology content 

having the area weighted in its favour. 

If the division was roughly one-third to two-thirds, 

the respective sizes would be approximately 75,000 m2 and 
2 135,000 m . 

Generally speaking these figures are borne out by recently 

built universities. In our view the suggested gross area 
2 of 200,000 m should be taken as a reasonable minimum and 

is exclusive of student residences. 
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ASSESSMENT OF SITE AREAS REQUIRED 

Taking the 10,000 student population as a single entity, we 

estimate a total Site area as follows, ta.k:ing 200,000 m2 
2 

plus 80,000 m for residences, as the gross floor area. 

a. Ground area built-on 

b. Space between buildings 

= plus 1501/o 

c. 501/o residence accommodation on 

three floors i.e. 80,000 

3 

d. Space between residences 

= plus 1501/o 

e. Total ground space covered by 

buildings and space between 

f. Remaining Site area for roads, 

parking, playing fields etc. 

= plus 150% 

2 
m 

2 m 

100,000 

150,000 

27,000 

40,000 

317,000 

475,000 

792,000 

80 Hectares 
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Recent new universities in Europe occupy between 65 

and 80 hectares although few are at, or are likely to 

exceed 6,000 to 8 ,000 students. Lancaster University is 

expanding towards 10,000 and has recently acQuired more 

land making a total of some 200 Hectares. 

1 

Dividing the University of Minho between Braga and 

Guimaraes will, in our view, call for a larger Site Area 

in aggregate, perhaps 45 Hectares each. 

However, if playing fields and other outdoor social facilities 

are located off-site, it is clear that the site needs could 

be reduced and 30 - 35 Hectares for each location becomes 

feasible. 

A further reduction is possible only if residences are located 

off the sites, but the effect is marginal. 
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ln the context of the requirements of Minho University, the 

Linear plan form is the most valid, and the diagrams that 

follow illustrate the kind of development we would envisage. 

The planning essentials derived from the organisational brief 

seem to be: 

i A long flexible spine 

pedestrian walkway. 

as J continuous 

We s e this as a 

arcaded 

live street 

of which all activities, both academic and social, 

are part . We see students there at night, with 

cafes, shops, the theatre and sports areas . We 

do not see the walkway as a rigid street. 

Dependent on planning and site conditions, we 

vi sualise it having changes in direction and even 

in level. 

The walkway has a natural functional basis and 

we see it as an enlivening social ammenity. 

ii The main teaching areas are on one side of the 

walkway, with supporting units on the other. 

The supporting units would include the following: 

The main library, which we think should be 

central. 

The social complex which would include indoor 

sports and swimming pool. 



A theatre, which may be rart of a drama depart

ment. 

Catering f~cilities, 
and coffee bars. 

including walkway cafes 

The main Administration which should be as 

central as. possible . 

Some shops, not only for the' purchase of 

equipment and books, but also for food, 

especially if students residetces are on the 

campus, which would be partia ly self-catering. 

Banks and medical facilities. 

An information and message centre. 

A Post Office. 

Clearly this list is not comprehensive but is enough 

to indicate the considerable natural activity which 

will be generated. 

iii Sketches P1 , P2 , P3 and P4 illustrate in plan and 

section, some possible solutions. (Note that we 

have assurned a sloping site in most cases which we 

believe to be the likely condition but all are 

adaptable to a flat site). 

Each solution has similar characteristics: 

a. Each is basically a two storey development - one 

stair-rise from walkway level or a one or two stair 

drop to lower elements in a falling site condition. 

Except for the movement of goods and disabled persons, 

lifts are unnecessary. 
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b. All Project areas flank the walkway . ln 

lllustration P1 they are located on the 

teaching side, in P2 they are shown mainly 

on the opposi te si de. IHowever the options 

are open - they may be on either,or on both 

sides,and on two levels. 

ln all cases we have indicated that the 

administration needed for the project groups 

is adjacent to the project Iaces , mainly at 

the upper level. 

However we do not see that t e project spaces 

need have a rigid delineation from the teaching 

spaces but as we have said earlier, we see 

meri t in a natural identification of the pro,ject 

working spaces compared with the Schools of 

studies teaching spaces. 

e. Most of the teaching spaces are shown deep in 

plan, about 20 metres, forming flexible areas 

around large courtyards. An indication of 

flexibility is shown in P4 and P5. We visualize 

a large-span structural form to minimise structural 

constraints, and non-structural internal walls 

for easy planning changes especially during early 

growth periods . 

d. Where the site is sloping, we show the larger 

heavy laboratories below the main level as in 

section P2. Alternatively in schools of studies 

not requiring laboratories, the lower levels could 

be occupied by teaching spaces and a typical 

variation is shown in P3. 
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On flat sites the general plan concepts can 

be maintained, but variations must occur and one 

such is shown in P4 where in Plan 'a ' l aboratories 

are shown at the end of courtyards. 

f. From these general concepts a wide range of 

permutationsis possible. The form of the layouts 
1 

appears rigid but in the more detailed planning, 

especially when the character and to~ography of 

the sites are known, we believe that the planning 

will become much more fluid. The form offers an 

enormous freedom, flexibility and compactness to 

internal planning. 

g. We do not preclude that some t eaching areas may 

have additional floors. It is also likely that 

some of the supporting units, notably the library, 

administration and the social facilities will 

exceed the basic two levels. 

h. We have indicated plant rooms for air-conditioning 

and other plant as a spine extendable in parallel 

wj_th the growth of the university. The plant 

rooms are adjacent to a spine service duct pro

viding the main linear distribution of all 

services. 

i. The sections indicate a built-form with progressive 

overhangs to give solar protection. Basically it 

indicates that we wish to avoid expensive techniques 

for controlling solar gain - rather that the built

form should be its own protection. Furthermore 

the upper floor can be wid!'lr as the roof can pro-
.... 

vide natural lighting. 
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An incidental point is that this form of 

building has a large roof area and lends 

itself to solar . energy conversion. We 

recornmend making preliminary studies per

haps within a Project Group of the Uni

versity. 

i v The plan form clearly allo.ws for linear growth 

and limits are set only by site size. Growth 

is also possible laterally, on both sides. 

If laboratories are located at lower levels, 

we see the se lower levels initially as 

carcass space to be infilled as and when 

required. They need not prevent further 

expansion laterally. 

v Illustration P7 attempts to bring together 

all ingredients of the university. In the 

absence of specific sites, it is of necessity 

still a diagram. 

It does however relate the main elements of 

teaching, (project-investigation) and the 

supporting units including social elements, 

and students residences . It indicates 

desirable access points, a diagrarnmatic road 

system and the built envelope in relation to 

site area. 

It assumes Braga and Guimaraes will each have up 

to 5,000 students . Should that ratio change, the 

diagram will tend to change in scale and not in 

character . 
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5. IMPACT OF THE UNIVERSITY 
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A new University has the sarne impact as a small new town. 

A large tovm is much better able to withstand the stresses 

a university will put upon it. 

We have quoted a figure of 7°/o as the optimum ratio of students 

to the population of the town to which a university is 

attached. This can of course f~uctuate, and a ratio of 15% 

has been found to work perfectly well. 

The degree to which the relationship between town and university 

is successful, depends upon specific factors. 

The infra-structure of the town must be robust if the uni

versi ty is not to interfere with it or even absorb it, changing 

its characteristics and causing resentment. 

Students are conspicious. Their patterns of behavious do 

not agree with established working patterns. ·They are generally 

young and make a heavy demand upon certain facilities, particularly 

in leisure and recreation. 

At the sarne time, it is an important part of a student's 
-

education that he is involved in the life of the town, .and 

not isolated in an academic stronghold. This relationship will 

be called upon in his/her project work . 

ln addition to the influ:x: of students, there will be a large 

number of academics, many married and with children. 



A university of, say 7,000 students, must expect to 

generate at least 700 academic staff with their families 

- another 3,000 - together with supporting staff amounting 

to 1,500 or thereabouts, including their families. Of 

these last, only a proportion will initially come from the 

vicinity. Techniciaps for example may not be available. 

The impact of academics and their families, and the supporting 

staff with theirs, will overstress tre local schooling 

particularly, as well as hospitals, rransport, accommodation, 

shopping and recreation facilties. 

The young families will require nursery, primary and 

secondary schooling and local facilities may not be adequate. 

The need for comprehensive planning between the university 

and the town is of absolute importance from the outset. 

The transport infra-structure is more obvious. New roads 

will be required and existing roads may require up-grading . 

Bus facilities will be required on a regular basis between 

town and university. Students and academics will own cars or 

motor cycles and bicycles . 

• 
Service facilities to and from the university should provide 

opportunities for local business enterprises. Catering, 

laundry, and foodstuffs are obvious examples . Other service 

facilities will come from afar - technical ware, gases, 

equipment. 

On the other hand, the existende of "clean" jobs in the new 

University will create a drain on traditional "dirty" jobs 

in the vicinity, particularly among women workers. The wages 

offered by the university may make some local wage structures 

unattractive. 
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The University will al so make substantive demands upon 

water, telephone and electricity services. Sewage treat

ment must be considered for adequacy. 

Residences have been mentioned earlier. A small town 

cannot be expected to have enough free bed spaces, but a 

large town can. ln both Braga and ·Guimaraes however, we 

believe there will no option but to build housing. ln 

Guimaraes the numbers will be substantial. 

lt is to be hoped and expected that existing industries 

will use the facilities offered by research and projects 

at the University of Minho. ln addition, it can be 

expected that new industries will be attracted by the 

existence of a pool of specialised knowledge and qualified 

personnel working in their particular sphere. New factories 

and works will be set up to exploit this, and the towns 

must be prepared forthis in considering their own future 

planning. 

Guimaraes is obviously more vulnerable than Braga to all 

these impacts, because of comparative sizes. Consultations 

mu~t take place between both towns and the university at an 

·early stage in arder to minimise the difficulties and to 

make the most of the potential. 

Finally, certain facilities of the university will be shared . 

with the towns. These may be sports facilities, concerts, 

drama and lectures, quite apart from the teaching facilities 

and facilities for adult education and literacy. 
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UNIVERSITY OF MINHO 

University Euilding in the United Kingdom 1960 to 1970. 

Historical Background 

In the U.K. the University Grants Committee was established 

in 1919 to administer the allocation of public money to the 

universities. In 1949 the University of Keele was formally 

founded under the auspices of the University Grants Committee . 

Keele University adopted a campus setting within spacious 

grounds of 1,600 hectares. It was intended that this university 

should grow very slowly and as a result there was no appoint

ment of a consultant architect to co-ordinate the building 

programme . This has resulted in a collection of buildings 

without any coherent plan, largely constructed by the 

Architect's office of the Local Authority. 

In 1950 student numbers in the U.K. were approximately 80,000. 

The University Grants Committee reported in 1953 that a marked 

increase in student numbers would be required from 1960 on-

wards if the proportion of each age group which reaches the 

University was to be maintained, and from 1956 onwards the U.G.C. 

i ssued student population projections for the mid 1960 1 s 

which covered the period of the post-war "bulge" in population. 

This showed that at its peak an estimated student population 

of 168,000 could be expected. 



Meanwhile in 1956 the Director of Education for Brighton 

had proposed to the U.G.C. that a college should be built 

in that town. There was much local support for this plan , 

a good site was provided by the Local Authorities and rates 

were subvented to show financial support. The town has 

geographical and locàl advantages and as a result the U.G.C. 

gave it's approval in 1958 for the foun~ation of the 

University of Sussex. 

The events which occurred at Sussex became the blueprint for 

later university foundations. 

An Academic Planning Board, including prominent members of 

other Universities, was foU.Uded and took over the role of the 

· Local Promotion Board. 

The Academic Planning Board prepared a basic academic blue

print and appointed a Vice Chancellor. 

Soon afterwards, key appointments were made, both of academic 

staff and of consultant architect. 

As soon as the University was opened, the Academic Planning 

Board was dissolved and replaced by the Council of the 

University. 

An early decision of the University of Sussex was to aim for 

a figure of 3,000 students as the minimum viable size. This 

was a considerable size compáred with civic universities and 

was four times the proposed ultimate size for Keele. The 

University was to reach its size within ten years. This was 

considered a very rapid growth rate. The implication for 

architects and planners was considerable in terms of the 

planning and structure of the ~uilding. 

I 
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The University Grants Committee had meanwhile been con-

sidering the greater aspects of universities . The Committee 

had come to certain conclusions . Firstly , universities were 

not necessarily to be founded in large towns and so the impact 

on the local community could be e:x:pected to be considerable. 

Secondly , they were not intended to be regional universities 

as the civic universities had been and therefore the catch-

ment area for students could be expected to be national as 

well as regional . This led to the need for the provision of 

residences for the students . Thirdly, special provision was 

made by the Chairman of the Committee that the new universities 

should have large sites with a minimum area of 200 acres (80 

hectares) . 

The U.G .C. worked on the principle that local proposals would 

be considered on their merit and that no area which -resisted 

having a university should have one pressed upon it. With the 

incr easing mobility of students, it was decided that the geo

graphical plotting of a new national map of learning institutions 

would serve little pu.rpose. The initiative must come from the 

regions for a new institution. 

After the University of Sussex, applications carne to the U.G.C. 

from forty areas. The Universities of York and Norwich were 

approved in 1960 and the Universities of Essex, Kent, Warwick 

and Lancaster were approved in 1961. The University of Lan

caster was approved in 1963 and its approval co-incided with 

the publication of the Robbins Committee Report on the future 

of Higher Education. This Report predicted a massive increase 

again in student numbers to over half a million by 1980 of 

whom 300,000 would require places in the Universities. In 
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order to meet this requirement, expansion of existing in

stitutions and greater equality of status was demanded for 

the existing universities. The new universities were to be 

supplemented by the elevation to University level of nine 

Colleges of Advanced Technology and at least six further 

new universities were to be founded. 

Thus the principal universities of the decade from which we 

may now collect information are those of Sussex, York, East 
1 

Anglia, Kent, Essex, Warwick and Lanc1ster. 

Sites and Plans 

The size of towns chosen vary considerably. The University 

of Warwick for instance is adjacent to the City of Coventry, 

population 335,000 whereas the University of Kent adjoins the 

town of Canterbury with a population of 33,000. York has a 

population of approximately 100,000 and a University 

population including academic staff and administration and 

general staff of approximately 7,000. This relationship of 

York representing approximately 7°/o is considerad to be the 

optimum. University of Reading again represents a 7°/o ratio 

of university population to city population. 

The university should make a major cultural impact on the 

community but should not dominate the life of the town thus 

changing the traditional way of life and possibly putting 

too great a strain on the existing structure and the 

existing social facilities. ln addition, the university 

should not draw into its own structure too many workers, 

predominantly white collar, from the surrounding neighbour

hood . 
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The physical relationship between the university and the town 

is of prime importance . The early insistence on a site of 

80 hectares so that the university should have its own sports 

facilities and should also have the ability to grow , is the 

principal reason for the out of town location of all the 

seven universities. It was not found possible to find inner 

city or urban sites of this size. 

These decisions on size led to all seven being in similar 

sites, generally parks or parkland areas beyond walking 

distance of the town. It has been argued that the new 

universities should have been situated within new towns which 

were being constructed at that time in the United Kingdom, 

or that new universities could be used to revitalise inner 

urban areas of cities which had become neglected or were in 

a state of decay. 

However, to place a university in a town undergoing a process 

of urban renewal, will almost certainly mean a fragmentation 

of the university site. Criticism of the choi~e of the site, 

in the United Kingdom which are all adjacent to ancient towns, 

has been found to be at variance with the choice of students 

thems?lves. This has shown clearly that students prefer to 

be .adjacent to these older towns. This may be related to 

the novel adventure of going to university in the first place. 

It may be too much to ask a student to go to a new university 

in a new town. The settled structure of ancient towns offers 

some cloistered quiet and the architecture of an ancient town 

will offer a distinct contrast to that of the new university. 

This should not be under-estimated . 

• 
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Parks involved in the university sites were bought from 

Local Authorities and were mainly in public use. Lancaster 

and Warwick are si ted on farmland as is Canterbury. The 

farmland was bought by Compulsory Purchase. All seven of 

the universities have since added to their land holding 

by buying more land adjacent to them. Only York has 

remained close to the original 80 hectares minimum re-

quired by the U.G.C. The average floor space for each of 

the seven universities is approximately .1 million square 

feet (333,000 m
2
). 

The choice of the physical structure of each university was 

a matter for the Vice Chancellor and his Academic Planning 

Board. York, Kent and Lancaster chose a collegiate structure 

while Sussex, East Anglia, Essex and Warwick chose a unitary 

structure . This is the most irnportant single decision in 

planning and obviously produces irrevocable building 

characteristics . 

The reasons for these choices varied considerably. At York 

the Academic Planning :Board felt that they wanted to give 

students a focus for loyalty and for indentity in a time of 

expansion. They therefore chose a collegiate system but 

one .which was in effect an interdisciplinary social unit. 

At Canterbury and Lancaster similar decisions were taken 

but the collegiate structure is not based upon academic 

divisions . 

What is significant is that each of these three universities, 

although conceived in the sarne manner, has an entirely 

different approach as a building. Only Lancaster has an 
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urban master plan. Thus Lancaster, perhaps the most 

interesting of all the new universities has a combination 

of a collegiate system and urban master plan whereas East 
1 

Anglia and Essex have a combination of a unitary system and 

u:rban master plan. 

Lancaster University most closely meets. the current trend 

towards tighter planning and greater co~pactness in com

bination with opportunity for growth by having an open ended 

plan at both ends and by condensing the physical structure 

of the university and its main means o~ movement about a 

line . There is a very marked difference between this 

approach and that of say, University of York, where the 

departments and the disciplines are separated frorn each other 

by considerable physical distances. For exarnple , chemistry 

is separated in a remate way from physics and again in a 

rernote way from biology. The library is separated in a 

remate way from the Institute of Social and Economic Research 

and is again remate frorn each of the other disciplines. 

Despite the stated principles of the Academic Board , it seems 

that the faculties have taken on the remate collegiate roles 

associated with the ancient universities. It is not easy to 

envisage the gTowth of a sys'tem of projects in such a site 

plan . The bringing together of students of various disciplines 

within the colleges does not provide an adequate facility for 

joint working and social interchange connected with work. The 

situation of the Library at York in a remate part of the site 

is very unlike that of Lancaster which is situated centrally 

and most successfully. 
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The University of East Anglia also has a linear plan in 

which a continuous block of teaching buildings faces a 

cl:a.:in of student residences across an access way in which 

pedestrians are raised above ground level on a walkway 

and vehicles are provided for with parking on the road 

below . This university also has a central library and 

central social facilities and from an intellectual point 

of view has much to recommend it . The teaching block 

or teaching hall as it is called at university, varies in 

height from five to six stories. ln practise, the teaching 

hall has not succeeded, not being adequately flexible as 

8.n enviro'nment . It is li ttle more than an office block 

into which different disciplines must try to fit 

irrespective of their needs. 

The academic character of some of the universities is dealt 

with separately - (Appendix II). 

Finance 

ln a document titled "General Guidance on Quinquennial 

Planning, 1972.-7" issued by the University Grants Committee 

to all universities in 1971 , it was made clear that from that 

time onwards finance would be provided by the U.G.C. to a 

total programme for the country as a whole which was acceptable 

to the Government. 

The effect was to make ·it clear that universities in the 

U.K. were no longer autonomous. 



In the academic yery: 1971 - 2 the U.G.C. distributed 

~250,000,000 to forty five institutions and the contribution 

of Government finance represented 90J/o of the total finance. 

The University Grants Committee is composed primarily of 

academic members of the University themselves, and 

traditionally Vice-Chpncellors are not included on the 

Committee. The Vice-Chancellors committee is independent and 

has grown as a response to the increasing powers of the U.G.C. 

The machinery by which finance reaches luniversities is three

fold. 

Recurrent grants providing for salaries, maintenance, libraries 

and running costs are based on five yearly estimates for each 

university. These grants are designed to ensure continuity 

and contain a measure of flexibility to allow for increased 

salaries , inflation and running costs. This is termed the 

"Brown Index". Universities naturally compete with one 

another in preparing their estimates and must put up a good 

case for themselves based on student numbers. ~he second 

source of finance is that of non recurrent grants which are 

for the provision of new buildings, sites and furnishing and 

these assume a much larger proportion of total finance in 

the.new universities than in the long established ones. This 

is natural, in that the new universities had to start with-

out many facilities that the long established ones had 

already acquired. Seven new universities had each spent 

over 6 million pounds of Treasury money in the period up to 

1970. The third source of direct finance is a separate grant 

which relates to the number of students in a university for 

the provision and renewal of equipment and this third grant 

comprises about 7°/o of the total finance. 



I 

As funds contract with inflation it would appear that the 

earlier a university started then the greater its 

advantage would be. To counter this the U.G.C. have from 

detailed information and statistics prepared a formula 

to equalise the situation. The effect of this is that a 

university which has above average facilities in a discipline 
' 

can expect in future to receive below average contributions 

for the extension of that discipline an.d will be expected 

to take more students to use the facilities more intensively. 

In the present situation only a substantial increase in student 

numbers brings capital grants for new building. 

The Government is at present insisting on larger nu.mbers of 

students being trained at ever lower cost and the Universities 

have been asked to help in investigating the fuller use of 

nonspecialised teaching space and even the possibility of 

revising the timetable of the university year so that 

students work a shift system using facilities for up to 48 

weeks a year inst ead of the ~sual 30. 

It is .wasteful for specialised buildings to be used for only 

30 .weeks of the year. Those such as physics laboratories are 

expensive to build and technology based buildings are more 

expensive to construct and equip than Arts based buildings. 

In addition, those buildings for the Science and Technology 

di sciplines are those with the most rapid obsolescence. 

When considering the continuity of projects within a university 

of projects, this is an important factor. Projects which have 

continuity can more readily use these expensive buildings. 
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Libraries are also very expensive and suffer from the sarne 

problems of obsolescence. The planning of libraries is of 

key importance. Running expenses of the seven universities 

in the academic year 1971 - 2 was an average of i1,500,000 

per university and the annual cost per student was around 

C900. This is the sarne as the figure for students at the 

older universities. 

In considering sources of finance, it has been recent planning 

strategy to consider the suitability of universities for 

conferences . This of course applies to the vacation time 

when student accommodation and lecture hall space may be 

taken over for short periods at profit to the universities. 

The current trend for students/staff ratio is rising, but 

in the United Kingdom is current 9 to 1 against 30 to 1 in 

France and 12 to 1 in the United States. 

Residential Accommodation 

Residential accommodation which has proved to be one of the 

most permanent requirements in the U.K. univers~ty programme 

is also the least expensive building to provide. However it 

is also the most difficult to finance from the U.G.C. grants 

structure. The U.G.C. contributes only a small part of the 

cost of residences to avoid giving the new universities 

advantages over the older universities which are principally 

situated within urban areas and which therefore have access 

to existing residential accommodation within the town. 

It is self evident that a University must have accommodation 

for its students and staff of all kinds. Students generally 

prefer to live away from home and the impact on the local 
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corrununity canndt be minimised. ln the U.K. the choice of 

locations produced a total impact on existing communities of 

between 1.5°/o at Warwick and 15°/o at Canterbury. lt was felt 

for instance that at Canterbury the figure was much greater 

than the town could stand . The bed spaces were simply not 

available in the vicinity. 

There has perhaps been a tendency to provide accommodation 

which is too sheltered for students in the United Kingdom. 

Great attention was paid to the unsatisfactory life style of 

bedsitters and long distances of travel . The isolation of 

individuals was considered to be a greal ill which was common 

in the civic universities. 

The University of Sussex started by adopting a boarding system 

for first year students by boarding students in houses in 

Brighton and built four units of accommodation,each to house 

120 students on the campus. These consist of low blocks with 

corridors of rooms and shared kitchens . They have not been 

successful , providing no facilities for common social life. 

The collegiate universities of York, Kent and Lancaster approached 

the p+o.blem differently. ln Kent University the refectories 

and social areas are used both during the day and in the evening. 

ln York, the students are housed close to the teaching rooms 

and seminar rooms. ln Lancaster the sarne is true, the teaching 

and dwelling areas are side by side . The housing itself has 

taken many fonns, some of them very unsuccessful . At Essex, 

for example, four tower blocks were built for 200 students each . 

As with all high rise buildings the students suffered the 

isolation of segregation by floor . 
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All the original residential accommodation in the universities 

was financed wholly or partly from individual appeal funds. 

The U.G.C. made some contribution to the collegiate universities . 

This type of funding naturally ran dry and an alternative had 

to be found . 

This is known as the "Lancaster Scheme" and is loan-financed 

student housing,consisting of new residénces which must provide 

enough incarne to pay back the original capi t al loan and interest 

in much the sarne way as a house buyer pays back a mortgage. 

This presupposes that the accommodation has been built to a 

minimum acceptable standard and that the interest rate imposed 

by normal market forces does not fluctuate rapidly. A student 

can only be expected to pay a reasonable amount from his grant . 

As the incarne is based on a rental of 36 weeks only, this 

became impractical and in 1971 , loan financed student housing 

scheme s had to be temporarily stopped. 

One of the principal external factors was that the buildings 

had to be designed to require the minimum of maintenance and 

that they had to be designed to suit housing needs should the 

university cease to meet their commitments and the financing 

bodie.s insist that the property should be sold . This safeguard 

w~s àlso included lest the university policy should change 

rJ.nrl lho lonrlir11~ üocly, oi thcr thc bank or building society, 

would then seek repayment of its loan through sale. 

The average space per student in residences in the U.K . is 

approximately 120 sq . ft . (11.14 sq. metres). 
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The subgroups of students sharing cornmon facilities varies 

between 8 and 20. This subgroup or 11 family 11 varies in 

importance according to the structure around it. However 

it seems that between these two figures there is a satis

factory unit size. 

The shared facilities of the 'household '. have grown in scope 

with the progression of university buil~ings. Self catering 

has become more important. The very small kitchens of Sussex 

and Kent and the small breakfast rooms of East Anglia are 

replaced in the new towers at Essex,arid in the new Sussex Park 

Village, accommodation increasing the spacious kitchen and 

social facilities have now been provided. 

Perhaps the most important factors of student living are those 

of privacy and particularly that of sound transmission. Of 

necessity student housing is built at low cost and these 

factors necessarily suffer. Considerable experience has now 

been obtained in this aspect of things and false economies are 

not made. For example, where separating walls"between units 

are built in a dense material then plaster may be omitted. 

But fitted carpet to the floor provides acoustic attenuation 

and i? easier to clean and maintain and therefore is no luxury. 

The dema.n:l for family flats, where these have been provided, 

is extremely heavy and shows a real need. Housing providing 

several different options as to size and rent is irnmediately 

taken up when provided. 



Library Facilities 

A library is always a main building on any university site. It 

cannot be used for anything else and the planning of libraries 

has been the subject of much research. A report on libraries 

to the U.G.C. in 1967 recommended the employment of a library 

consultant to act with the architect, on the American pattern, 

when the library was being designed. However it has been much 

quoted that libraries have never found a satisfactory way of 

preventing , or even slowing up, the growth in library space 

requirements. 

Sussex University for example contains over 400,000 books and 

adds 20,000 or more each year and receives well over 2,000 

periodical s. The library provides seating accommodation for 

1,000 readers. 

York library contains 225,000 books. Government publications, 

microform and audiovisual materials and in addition subscribes 

to 2,000 journals. 600 reading spaces are provided. In 

addition York provides college libraries in each college. 

Each of these has a seating capacity of 65 and is managed by 

a college library committee with undergraduate representation. 

The University of Essex has 270,000 volumes, including 68,000 

volumes of periodicals and receives 2 ,700 periodicals each 

yea:r. There is seating space for 680 readers. 

The location of a library in the university complex can be 

crucial to integration of the courses. They are buildings 

which are generally in use for seven days of the week and for 

long hours each day. As structures they must be allowed 

room for expansion. 
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A principal design requirement for a library is flexibility. 

A modular structure suits this best and it must be capable 

of internal re-arrangement over the long vacations. 

Naturally in all respects it requires the appropriate loading 

to take book stacks and the appropriate air conditioning 

and services to maintain the book stock'and to enable the 

book stock to be moved between storage and shelf when 

required. Areas of heavy circulation are noisy and are 

generally located at the far corners of the building. Square 

or rectangular ground plans have been adopted by all seven 

new universities in the interests of economy. 

Other featu.res of a library are ease of access to both books 

and the índex system with the minimum of movernent to reduce 

internal traffic and consequent noise and distraction. Varied 

reading spaces must be provided and a central ised control 

is required for the issuing and processing of books . 

The United Kingdom experience has been that with"the chrono

logical sequence of the construction of the seven universities, 

t he library which started as a monomental building remote from 

Univers'ity complex, has gravitated firrnly into the centre of 

the complex. 

It seems essential that if it is economically possible, there 

should be text book and reading fac ili ties in small 

libraries attached to the disciplines so that a student is 

not tu.rned out from his studies at a certain hou.r because 

the central library is closing. Only two of the seven 

universities, that is York and Kent, have these facilities. 
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Course Structures 

York 

Degree of Bachelor of Arts in all disciplines, either a single 

sub,iect degree or a combined sub,ject degree. If combined, the 

parts may be in the combination mains/subsidiary with equal 

combinations. The single subject is one subject only and the 

combined subject is either on equal relationship or in the case 

of main/subsidiary, a %:! relationship. (See P.18 of Prospectus 

for description). Normally all are 3 year courses. 

The elements making up a combined course are normally taken 

from the corresponding single subject courses, although there 

are also bridging courses in addition for these taking the 

combination. 

A central Combined Courses Committee with student/academic 

membership oversees the arrangements for combined courses. 

Each combined course is directed by a small executive committee 

whose Chairman and Secretary are taken from the two areas of 

the combinations. 

Example: CHEMISTRY 

No. Courses 

1 

2 

3 

4 

Chemistry 

Chemistry (Technology &' Economics ) 

Chemistry (Resource s and -the En:vironment) 

Chemistry/Education 

Classification 

single 

single 

single 

combined 



Breakdown: CHEMISTRY 

Course Type Parts 

s 1 single subject 2 special disciplines 
chemistry related to pure 

chemistry 
2 s 1 single subject 2 disciplines related 

chemistry to industry technology 

3 s 1 single subject 2 natural resources 
chemistry conservation etc. 

4 e 1 single subject 2 chemistry/education 
chemistry (~ of Chemistry 2 

1~ of Education 2). 

Summary: 

Part 1 is common to all and deals with such subjects as 

valance, quantum chemistry, theories of structure and bonding 

in matter. 

Chemical Equilibria 

Chemical Dynamics 

Molecular Structure 

Organic & Inorganic Chemistry 
Principles and structure. 

Living Organisrns and biologically 
important molecules. 

Chemistry 1, Part 2, is towards pure chemistry, mechanistic 

theory, systhesis structure and properties of naturally recurring 

compounds etc., solid state chemistry, spectroscopy, atomic 

absorption, industrial chemistry. 

Chemistry 2, Part 2, is towards the chemical industry, natural 

resourses, technological problems of manufacture, economic 

social legal factors affecting manufacturing processes, organi

sation, cost control , management and decision taking. 
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Chemistry 3, Part 3 is towards natural resources, their 

origins and distribution, agricultural output, the atmosphere 

and chemical reactions conservation, the atmosphere and 

chemical reactions conservation. Energy as a natural resource. 

Chemistry/Education 4, Part 2 is half single subject Chemistry 1 

Part 2 plus half of Education Part 2: This gives two results 

according to the Education Part 2 chosen. Choices are: 

a) Four terms - Chemistry + 2 subjects of even 
weight in Education for 5 terms. 

b) ~ Chemistry + ! Education course over whole 3 years. 

The Education component spread evenly over the 

course, i.e. Chemistry Part 1 + Part 2 Chemistry 
and Education. 

The advantage of b) is, that since it diverges from the other 

Chemistry courses only at Part 2 stage, it frees the student 

from making final choice of course before starting at the 

University. 

Significantly, the single courses 1, 2, and 3, have a lesser 

project content than 4, and the "pure" as opposed to "applied" 

course, No 1 has less project content than either 2 or 3. 

The conclusion is that the more specialised a course of studies 

becomes, the less option involved in early choice, and the less 

chance there is in becoming involved in joint projects outside 

the particular discipline or with industry or with regional 

interests. This is borne out by examining other courses such 

as Physics, Pure and Applied Source: University of York 

Undergraduate & Graduate Prospectuses 1978 - 79. 
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University of East Anglia 

The University of East Anglia divides its academic work 

into eleven Schools of Studies, comprising: 

School of Biological Science 

School of Chemical Science 

School of Computing Studies 

School of Mathematics & Physics 

School of Environrnental Sciences 

School of Law 

School of Social Studies 

School of Development Studies 

School of European Studies 

School of Fine Arts & Music 

School of English & American Studies 

The tendency towards isolation is recognised by joint 

programmes with teaching in two schools of studies, and by 

interdisciplinary programmes. 

However the joint programmes do not bridge Arts and 

Sciences, but span only two schools within the A:r"ts or the 

Sciences. 

The degree course is divided into a preliminary programme 

of 2 ·or 3 terms and an Honours programme for 7 or 6 terms. 

The preliminary programme is the basis of choice. 

Seminar teaching is the principle medium in the Arts and 

Social Sciences courses, and calls upon one student in the 

seminar to lead the discussion . 
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In the Science Schools, formal lectures are the principal medium 

of teaching with some practicàl programmes. 

The Science courses are divided like Lancaster into Single 

Subject, and Joint Honours, and a course unit system has been 

introduced, made up of nine units, also as Lancaster. A series 

of half units is also . introduced whigh give, particularly in the 

Sciences, a broad base. 

The n:iture of the courses is relatively specialised, and the 

emphasis on project work is low. A project is undertaken in the 
1 

final year by Science students, but is in the nature of an 

experiment, rather than collaboration. 

In chemistry for example, these experiments may be open-ended, 

or be research projects funded by Industry, or leading to 

published papers. 

The emphasis is on a high degree of technical excellence and 

academic specialisation for the individual. 
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Essex 

negree of Eachelor of Arts and Eachelor of Science in 

appropriate disciplines over three years. 

The first year to every discipline is spent in one of four 

schools of studies, either:-

Comparative Studies 

Social Studies 

Mathematical Studies 

Physical Sciences. 

These schools provide a broad introductory year in which the 

subject it is intended to specialise in, is studied with two 

or more related subjects. 

Within limits, the choice of specialist studies can be deferred 

until the end of the first year. 

Example - Computer systems 

If a student wishes to specialise in Computer Systems, then he 

has to take one of a specific combination of first year subjects 

in the School of Mathematical Studies. 

Computing Science, Mathematics and either:

Chemistry 

Economics 

Electronics 

Government 

Physics 

Sociology 
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The School of Mathematical Studies offers 20 specialised 

studies based on the above first year foundation. 

Tutorial and small group teaching are the principal 

methods. 

Practical projects ar·e largely restricted to the third and 

final year and are restricted to the general field of study 

of the individuals. 

The conclusion is that the pattern of studies, despite the 

preliminary year, is not broadly based, but specialised. 

There is an emphasis on traditional teaching methods and course 

structures, leading to academic degrees. 
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Lancaster 

Bachelor of Arts and Bachelor . of Science degrees, almost all 

after three years. Degree schemes are divided into:-

Part 1, which occupies the first year and consists of three 

subjects of equal weight. 

Part 2, occupies years 2 and 3 and is mpre specialised, 

concentrating on the 'major course 1 • 

The major course is normally an extension of one or two or all 

three subjects studied in Part 1. 

Students who are taking a nonscientific subject , normally take 

a minar two year course in another subject, alongside their 
main subject. 

In addition, most Part 2 schemes of study provide for a "free 

ninth unit", a free course from any of 150 offered from any 

discipline, to add to the eight units that comprise the degree 
course. 

The only criterion is that the course shall fit into the 

stude~t 's timetable. 

This course structure has been delicately planned, as the 

Prospectus shows, to combine flexibility with depth and balance. 

Part 1 choices do not determine the choice of major course until 

the end of the first year, and the combinations taken in Part 1 

can usually lead to at least one al ternative major course . 

Up to 4<Y/o of entrants in recent years changed their courses 

at the end of Part 1. 
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Part 2 choices depend on whether a single major course is 

decided upon or a combined major course, and the course 

structure. The nine units are the guide. 

The Lancaster approach is typi!ied by two excerpts from the 

Undergraduate Prospectus. 

Electronics 

"Usually a student interested in Electronics has to decide 

before he enters a university whether to pursue it as a 

branch of Engineering or a branch of physics, but at 

Lancaster it is possible to postpone that decision to the 

end of the first year by taking Physics, Engineering and 

either Physical Systems ora course in Mathematics Part 1 ..• 

It should be noted that the courses are less highly specialised 

than some available in other universities, since we consider 

it better to teach this specialised subject in a broader 

context. For many careers breadth of background is more 

valuable than additional specialist knowledge." 

Engineering 

"Narrower courses permit a more detailed study, but the 

detailed. knowledge of today is often obsolete tomorrow. 

Concentration on a wide and thorough understanding of 

fundamentals and the development of a generalised and flexible 

approach to engineering problems will enable Lancaster graduates 

to keep pace with new developments and new need later in their 

careers . " 
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• 

Project content of courses is high. In Engineering, for example, 

the practical work has a large design content, conducted at 

times of the students own choosing on an 'open lab 1 system. 

Equipment is geared towards enabling students to complete 

their project rapidly, thus increasing the amount of time 

available for the creat ive part of the project in relation to 

the rest. Later in the course, projects are individually 

chosen, and are allowed to take more of their own pace . After 

two years , a year may be spent in Industry, thus turning the 

three year course into a four year course . 
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Loughborough University of Technolog:y 

Bachelor of Arts, Science, Technology and Education degrees 

over three or four years as first degrees, leading to eight 

higher degrees. 

This University started life as Loughborough College, then 

became four Colleges (of Art and Design, Technical College, 

Loughborough College and College of Education), and is now of 

University status with a student population of 5,500. 

The interest lies in its practical approach to links with 

industry , to linking education with other subjects, and in its 

medium of research prograrnmes to strengthen undergraduate 

teaching. 

By a long established tradition, nearly half the students 

ta.ke a course in which a year is spent in industry or some 

other relevant vocation. These "sandwich" courses are 

sustained by co-operation with industry and commerce, and 

the University prides itself on a "realistic approach of 

service to the community". 

Over 8()l/o of the students are in residence, the highest in the 

United 'Kingdom. 

Teaching is organised into four schools of studies : 

Engineering 

Fure and Appli ed Science 

Human and Environmental Studies 

Educational Studies 
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The University divides its degree courses into first degrees . 

:Bachelor of Technology 

:Bachelor of Science 

:Bachelor of Arts 

:Bachelor of Education 

and:-

Doctor of Philosophy 

Doctor of Technology 

Doctor of Letters 

Doctor of Science 

Master of Tehcnology 

Master of Science 

Master of Arts 

Master of Library Studies 

as higher degrees on completion of a thesis or further prescibed 

study or research. 

A combined honours degree course is offered on an even weight basis, 

and a transfer can be made at the end of the first year to 

a single degree course if desired . 

A Diploma in Higher Education is offered after two years in 

certain subjects if the student does not wish to continue. 

In addition to taking students with school entrance quali

factions, the University takes industry-sponsored students . 

An application is made with the support of the individual ' s 

employer. 



Example: 

Chemical Engineering and Management. 

A broad and intensive study of both chemical engineering and 

management subjects is offered, with a view to obtaining a 

post in the management of process industries. 

Management studies are taken in all three academic years and 

in the final year a management project. 

Some of the more mathematical subjects are omitted from 

the second and final years. 

Transf ers from the course to the Chemical Engineering course 

is possible at the end of the first year. 

84 



APPENDIX III 

ACADEMIC UNITS 

Subject 

a 

LECTURE TFIEATRES 

ALL SUJ3JECTS except mathematics (-) 

MATHEMATICS (2-1) 

ARTS 
BASIC AR'.I1S & SOCIAL S'.ruJ)IES ( 1 . 1) 
SOCIAL PSYCHOLOGY (1.2) 
LANGUAGES (1.2) 
GEOGRAPHY (traditional)(1.3) 
ARCHAEOLOGY (1.3) 
EDUCATION (1.3) 
GEOGRAPHY (scientific) (1.4) 
EXPERJMENTAL PSYCHOLOGY (1.4) 
MUSIC (1.5) 

Standard base unit (Constant) 
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Usable Area 
all students 

b 

2 m 

0.50 

0.80 

2.64 
3.44 
3.44 
5.34 
5.34 
5.34 
8.14 
9.54 

plus for every student up to 50 FTE 
plus for every student over 50 FTE 

300.00 
4.14 
5.64 



Subject Usable Area 

a 

SCIENCES 

MATHEMATICS (2.1) 
PHYSICS (2.2) 
CHEMISTRY ( 2. 4) 
BIOLOGY (2.5) 
ARCHITECTURE (2.6) 
ELECTRONICS & ENGINEERING 
SCIENCE (2.2 & 3.1) 

Equipment dominated space 
plus for every Fl'E student 

Under- Post-
Graduate Gradua te 
and Post- Research 
gradua te Students 
Course 
Students 

b e 

2 2 m m 

3.80 3 .15 
10.05 18.60 
1o.15 19.05 
10 .1 5 20 .00 
9.35 8.60 

ad hoc 
10.05 18.60 

ALL OTHER ENGINEERING INCLUDING 
HEAVY ELECTRICAL, MECHANICAL, 
CIVIL, AERONAUTICAL, CHEMICAL 
& NUCLEAR (3.2 to 3.5) 

Equipment dominated space ad hoc 
plus for every Fl'E student 10.85 18.80 

MEDICAL and DENTAL-Preclinic~l 
( 4.1) 13.98 20.25 

MEDICAL - Clinical (4.2) 7.50 23. 15 
DENTAL - Clinical (4.3) 11 .40 17 .05 
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SUPPORTING UNITS 

Subject 

a 

LIBRARY 

Basic provision (based on planned FTE 
numbers at the estimated date of com
pletion of project). 

Addition, where necessary, for each Law 
Student 

Expansion provision (based on estimated 
FTE numbers at an agreed planning horizon) 

Special collections 

RESERVE BOOK STORE 
Standard base unit (constant) 
plus for every 1,000 volmnes 

AnMINISTRATION 
up to 3,000 students 
over 3,000 students 

HEALTH SERVICES (Consultancy only) 
up to 3,000 students 
over 3,000 students 

SPORTS FACILITIES 

( 1) Indoor: 
up to 3,000 students 
3,000 to 6,000 students 
over 6,000 students 

(2) Outdoor: 
up to 3,000 students 
over 3,000 students 

Usable area 
All students 

b 

2 
m 

1. 25 

0.80 

0.20 

ad hoc 

50 . 00 
3.50 

0.55 
o. 15 

. o. 33 
0.015 

0.47 
0 .13 
0.25 

o .1 8 
0.10 
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Possible Disciplines 

Accounting & Financial Management 

Architecture & Environmental Planni~g 

Archaeology & Related Studies 

Animal & Plant Ecology / combined with Geography 

Biochemistry 

Biology 

Biology/Computer Science 

Business Administration with a modern language 

Cell Biology & Biochemistry 

Chemical Engineering 

Chemical Engineering & Management 

Chemistry 

Chemistry, Technology & Economics 

Chemistry & Management 

Chemistry Resources & the Environment 

Chemistry, Medicinal & Pharmaceutical 

Chemistry & Polymer Science/Technology 

Chemistry/Education 

· computer Science/Mathematics/Education 

Computer Science / Physics 

Creative Design 

Creative Design / Education 

Data Processing 

Design & Manu.facture 

Drama & Dramatic Art 

Ecology 

Economic & Social History 

Economic & Technological History 

Economics & Statistics 

* Education 



Education with selected subjects 

Electrical Engineering & Electronics 

Electrical & Mechanical Engineering 

Electronic, Computer & Systems Engineering 

Electronic Engineering & Physics 

English / Education 

English 

Environmental Studies 

Ergonomics 

European Studies 

Food Processing Technology 

French / Education 

French 

Genetics 

Geography 

Geography / Education 

History 

History / Education 

History / Politics 

Human & Environmental Eiology 

Industrial Mathematics 

International Relations 

Law 

Library S:tudies 

Linguistics 

Logic & Scientific Method 

Management Science 

Marketing Studies (with a Language ) 

Materials Science & Engineering 

Mathematics 

Mathematics / Computer Science 

Mathematics / Economics 

Mathematics / Education 
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Mathematics / Language 

Mathematics / Music 

Mathematics / Philosophy 

Mathematics / Physics 

Mathematics / Statistics 

Mechanical Engineering 

Medicinal & Pharmaceutical Chemistry 

Metallurgical Engineering & Management 

Microbiology 

Music 

Music / Mathematics 

Music / Education 

Music / Theatre 

Philosophy 

Physics 

Physics / Computer Science 

Physics & Education 

Politics 

Politics / Economic & Social History 

Production Engineering & Management 

Psychology 

Psychology, Social 

Public Administration & Management 

Fure Mathematics 

Quantitative Economics 

Religious Studies 

Sucial Anthropology 

Social Policy & Administration 

Social Statistics 

Sociology 
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Statistics & Numerical Analysis 

Structural Engineering 

Textile Engineering 

Theoretical Physics 

Transport Management & Planning 

Urban Studies 

* Education can be combined with several courses: 

Education / Languages 

Education / History 

Education / Physics 

Education / Chemistry 

etc. 
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This list is by no means comprehensive and is offered only 

for discussion. 

1·he location of certain disciplines at either Braga or 

Guimaraes will affect the plan structure . 

If there is to be a School of Architecture, for example, 

then this should be closely involved with the Engineering 

disciplines. ln the world there are currently 11 major 

uni versities of Technology and 9 have Schools of Architecture 

attached directly to them. 

If there are to be disciplines in Drama or Music or Theatre, 

then these have a large impact on the planning, requiring 

as they do, specialised buildings. The Theatre might also be 

a flexible hall for other general uses, but the music rooms 

cannot be so used . 

The allocation of applied sciences will determine the numbers 

and ty:pes of laboratories and project units for the initial 

phase of construction 

Fine Arts disciplines require studios - these can be used 

for recreation and hobbies as well and should be designed 

for this purpose. Many students and teachers may wish to 

take part in painting courses , drama, ceramics or music in 

their spare time. 

Initial decisions will have to be made to permit the next 

stage, the preparation of a Development Plan. 
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LINEAR STRUCTURE PLANS 

If it is supposed that one of the principal functions of a uni

versity is to encourage exchange between different disciplines 

with a view to enlarging the field of human knowledge, then the 

form of the buildi ngs that make up the university complex must 

encourage contact and interaction. 

The urban, linear f orm of structure allows for this with its 

communal thor oughf are and common elements whilst ensuring 

privacy for the various specific functions. 

Foll owing are exampl e s of universities wher e this concept has 

been developed. 

Univers i ty of Leeds 

The linear plan first appears in British universities at Leeds 

in 1960 before the great expansion of Universities advocated 

in the · Robbins Report. The need to est::tbl ish a new matrix 

for the uni versl ty was seen as necessa:...r-y to replace the old 

'ad hoc' method of proceed.ing by squeezi.ng in new buildings 

in a random manner. 

Leeds uni ver sity ls az1 u..r.'ba.:.."l uni versity in the heart of a 

c i ty and the arch i tects took th·3 decision to open the 

universi ty to the city and th-J.3 establis!led a new relation

ship between the u:."li versi ty comnuni ty and soc lety and thus 



- --- ~--~-- -

between the buUdings of the 1Eli versi ty anc'l the b\li ldings of 

the ci ty. This was contrary to tht1 fonns of the old 

universities of Oxford and Cambridge which, although in the 

centre of urban environs, were secluded and not part of them. 

The architects pursued the idea of urban university through to 

the planning of the huildings and introduced the innovation 

of the horizontal indoor street as the ~rincipal means of 

communication between all the various elements of the 

university. 

This element not only becomes a central core but also defines 

the spaces. As the site slopes the •street 1 is at ground 

level at the old, original buildings of the University but at 

the bottom of the site, the street is at the third floor. 

Here the covered causeway spans between and links the various 

buildings that are conceived to create a sequence of inter

related courts, and hence interrelated activities. 

University of East Anglia 

East Anglia University becomes the first scheme among the seven 

new universities with a dense urban development. The original 

development plan prepared in 1962 envisaged an ultimate student 

population of 6,000 and was based on the conviction that a 

university must be compact - a place where all activities merge 

and the individual student is aware of all functions of the 

whole university. Unlike Leeds which is set in the heart of a 

city, this decision was taken for a new university set in 

265 acres of open Norfolk landscape. The plan that developed 

is linear where a continuous wall of teaching buildings face a 

chain of students residences across a narrow elevated access · 

route. This elevated walkway is also the central route carrying 

services to the various elements. 

94 



Teaching and research accommodation is contained in this cranked 

belt of buildings that run parallel to each other and are 

joined at intervals by short linking blocks. Small and medium 

size rooms are grouped in the long, outer blocks and large 

~ecialised rooms in the large linking blocks so that the 

teaching wall can accommodate in any part of its length, 

the various categories of space require~ by each particular 

school of study. To the south of the '~eaching wall' is a 

group of nucleus buildings which includes a library, computing 

centre, group of lecture theatres and communal student facilities 

such as dining rooms and common rooms. Also located here is 

the administration building. 

Not only does this compact development along the controlling 

linear spine help to integrate the disciplines, but it forrns 

an architecture of urban landscape rather than a collection of 

disparate campus buildings. Other universities of the 'New 

Seven' such as Essex and Lancaster, were to follow this urban, 

linear pattern. 

Scarborough College - Toronto 

Set in 200 acres, 20 miles from the centre of Toronto, the 

building area of Scarborough College is restricted to 50 acres. 

As in the forrner examples, the various elements are assembled 

along and over a continuous pedestrian street. The street, 

cranked on plan, is enclosed, as much for climatic factors as 

for other reasons, and radiates from a central core or meeting 

place. 



All parts of the building either radiate frorn or relate 

to this core and the disposition of the éernents being 

determined by a rnaxirnum walking time radius of 10 minutes. 

Five blocks are grouped concentrically arour1d the meeting 

place. Three of these being compact, finite units, used 

by all students - the. library, gyrnnasium and adrninistration . 

The remaining two, the humanities and science wings, 

theoretically less determined in size and containing a larger 

bulk, expand in opposite directions. The meeting place is 

the natural assembly point of the total complex and is, in 

consequence, used for rneetings as well as for musical and 

dramatic presentations. 

Although consisting of a bi-partite organisation, the 

Humanities and Sciences are so closely linked that optimum use 

of facilities is achieved and with full interaction between 

students. 

Project for Bochum University, Ruhr 

The brief for Bochum called for a new university that, in 

conformity with contemporary research, must enable a many 

sided co~laboration of the various branches ... future demar

cation lines between the faculties must be left out and an 

arrangement of relatively srnall departrnents, which are to be 

brought into the closest possible contact with each other, 

should be taken as the basis. 

The architects solution was again a linear centre which, 

like a backbone, links all the various elements, without 

however, itself being impeded in respect of enlargement -

unlike the rigid system of various satellite centres around 

a concentric core. 



Large lectu.re rooms, libraries , administration and other common 

elements are in close contact with the central thoroughfare 

while more specialised departments are fu.rther removed from it. 

All elements open onto the thoroughfare and with educational 

buildings, residences, place of recreation, restaurants etc., 

the linear centre becomes the "place" where the life of the 

university thrives . 

Project for the Free University of Berlin 

The system adopted here is one in which a series of parallel 

ways is established following the principal direction of the 

university, existing and projected. These main stems run 

about 200 feet apart and cont a in and serve all those functions 

which would benefit from easy contact with the rest of the 

university, including auditoria, exhibition spaces , lounges, 

libraries, lecture halls, cafe's etc. These main stems are 

interconnected by secondary ways at convenient intervals . 

The places that require specialised activities and privacy 

are located fu.rther from these main stems . 

This w~b of primary and secondary circulation is a structu.ring 

dev~ce' allowing for adaption and modification and not a strict 

inflexible megastructure. 

The university is, at present on three levels but it is hoped 

to add a fourth l evel with housing to make for a fully communal 

development . 



Odense University, Denmark 

Commenced in 1971 and expected to be completed in 1980, 

Odense University is an extremely dense and compact 

example of linear development. 

The layout is based on a central spine road at basement 

level with a pedestrian circulation net at first floor 

level. Libraries, administration, and 'other common functions 

are again grouped around the spine and·the central interior 

malls, with laboratories and study rooms located on the 

periphery. The complex would appear to be able to expand 

indefinitely along this spine. 

A modular dimensioning system has been used rigidly and 

consistently throughout and must lead to reservations about 

the flexibility of this scheme and its ability to adapt to 

future requirements. 
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