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Summary

IN THE SPRING TERM 1969, members of the Imperial College Student Union carried out a survey to quantify the demand for certain non​-technical studies at their college. 1,060 students replied to a questionnaire (a response rate of about 50%). The principal findings were:

(a) That 96% of respondents want non​-technical courses to be made available.

(b) That 73% wanted such courses to carry credit in the science or engineering degree.


(c) That if students were able to choose up to four non-technical courses (with or with​out credit) interest would be greatest in the following subjects: (the percentages indicate the proportion of students wanting to take the subject.) - Economics (50%), Psychology (43%), Philosophy of Science (34%), Industrial Sociology (29%), Com​munications (25%), Literature (25%), Ger​man (24%), Politics (22%), Moral Philosophy (20%), History of Science and Technology (17%).


(d) That 43% of respondents wanted 15% or more of the degree total to be awarded for 
non-technical studies.

While these results cannot be made the basis for any elaborate educational planning, they do however show that (I) A SIGNIFICANT NUMBER OF STUDENTS ARE INTERESTED IN DIVERSIFYING THE SPECIALISED COURSES IN SCIENCE AND ENGINEER​ING, and (2) THAT RESPONSIBLE STUDENT ACTIVITY OF THIS KIND CAN BE OF GREAT HELP AND VALUE TO THE ACADEMIC ADMINISTRATION.

Introduction

For some years now discussion has raged furiously over the quantity and quality of "non-​technical" studies that should be included in first degrees in science and engineering in British technological universities and university depart​ments of science and engineering. Impetus was given to this discussion by the Robbins Report, the Dainton Report, the Swann Report and M. C. McCarthy's supplement to the Swann Report on the training of highly specialised graduates. For some years the Imperial College of Science and Technology. University of London. has been developing various types of non-technical studies and is currently engaged in a major review of its provision of this type of study. A most important contribution to the discussion has been a survey by the Student Union of Imperial College of "the demand for non-technical studies at Imperial College". The report on the students' survey is a notable example of intelligent co-operation between staff and students in tackling a problem of common interest; it also provides some general information about the tastes of students of science and engineering for different types of so-called non-technical studies, which may be of interest outside Imperial College. This article gives a brief summary of the present provision of non-technical studies at Imperial College and summarises the results of the students' survey.

Organisation

Four types of study are currently provided:

(a) College General Studies lectures.

(b) College language classes.

(c) Instruction given within departments by College personnel.

(d) Instruction given within departments by part-time outsiders.

These studies may frequently overlap in intention and in content, and machinery is currently being evolved for co-operation between those who administer and teach the various subjects. Broadly speaking, the principal providers of non-technical studies are:


THE GENERAL STUDIES COMMITTEE. _This Committee, composed of a Chairman appointed by the Rector, five members of the academic staff and four student members nominated by the Imperial College Union, arranged lunch-time lectures and recitals for the whole College --- approximately 100 per year, average attendance 100 persons. Twice a term, week-end discussions take place at the College Field Station near Windsor Great Park.


THE REGISTRAR : LANGUAGE CLASSES Instruction in foreign languages - mainly German and Russian - is provided by the Registry. Teaching is done by part-time outsiders, and students attend voluntarily in the evenings, receiving no credit for their participation.
        THE DEPARTMENT OF HISTORY OF SCIENCE AND TECHNOLOGY. This Department, under Professor Rupert Hall, is primarily concerned with post-graduate training and research. It offers two postgraduate courses - in the history of science and history of technology - which are accepted by the Department of Education and Science within their postgraduate studentship scheme in the humanities. In collaboration with individual science and engineering departments of Imperial College, members of the staff of the department give lectures to undergraduates.
      THE INDUSTRIAL SOCIOLOGY UNIT. The Industrial Sociology Unit, under Professor Joan Woodward is organised outside the departmental structure of the College. It has four main functions:
(a) It provides for any department of the college requiring them, service courses designed to introduce science and engineering students to the methods and concepts of the behavioural sciences and to the sociological, technology political and economic environment in which technological decisions have to be made.
(b) It participates in three vocationally oriented postgraduate courses: Operational Research and Management Studies, Production Technology and Mine Management.

(c) It administers a course in economic analysis and its application, provided at Imperial College by staff from the London School of Economics for third-year engineering undergraduates.
(d) It has a research programme in organisational studies designed to provide post-graduate training in the application of behavioural sciences to the problems of industrial, governmental, and other employing organisations. The central themes of the research are the development of organisational theory, the relationship between the nature of an organisation's task, its system of managerial control and its, structure and behaviour, and the implications of technology and technical change for human development.

      The courses offered by the Unit are planned as far as possible to meet the needs of individual departments, the content of the courses and the examination arrangements being designed to fit into the student's total programme.

STAFF MEMBERS IN INDIVIDUAL DEPARTMENTS OF SCIENCE AND ENGINEERING. Individuals appointed to the staff of various departments of science and engineering carry out most of the remaining teaching and administration in non-technical studies. Mr. J. B. Thole lectures in. History and Political Theory in the Chemical Engineering Department; Mr. T. R. Groundwater lectures in Mineral Economics and Management Studies in the Royal School of Mines; Mr. J. S. R. Goodlad lectures in Communications and Literature in the Electrical Engineering Department; and Mr. D. Rutenberg lectures in Electrical Engineering and Russian. These individuals, responsible in the first, instance to their Heads of. Departments, collaborate with the Industrial Sociology Unit and outside organisation_ (for example, the London School of Economics) in arranging courses.

In addition, Important lecture courses, seminars, colloquia, etc., on the social, political, economic, and other purposes and effects of science and technology take place under the auspices of specialist sections of the College. For example, the Communication Section of the Electrical Engineering Department, under Professor E. C. Cherry, considers telecommunication in the broadest possible social, and economic context. The transport studies section of the Civil Engineering​ Department, under Professor Colin Buchanan, studies urban planning also in a very wide context. 
Purposes


It is always extremely difficult to classify any particular type of study as being technical or non-technical, for in some of the most fruitful types of study - for example, group project study (cf: "An Experiment in Synthesis", Liberal Education No. 10, 1966) - technical and social, economic and political problems are considered together. Academically, it is perhaps most profit​able to classify subjects as those concerned with the purposes of science and engineering (for example, the history and philosophy of science); those concerned with the effects of science and engineering (industrial sociology, economics, political science); those concerned with the communication of information and ideas (the visual and literary arts technical communication, public speaking, psychology, etc.). However, for administrative convenience, it is perhaps easier to classify the subjects in ways that suggest administrative possibilities. Three principal purposes of non-technical studies may be detected​ in the present provision of non-technical studies at Imperial College - a particular lecture course may, of course, have more than one purpose.

SAMPLING STUDIES (of which the College general studies programme is the example) are designed to introduce students to subjects of topical or general interest outside their main field of study -- which they might otherwise not hear about. They provide initial contact with subjects not represented in the faculty structure of Imperial College.

ACCESS STUDIES (literature. history, politics. philosophy, languages, history of science, etc.) are designed to give students the chance to study subjects of educational interest and importance which they might not have encountered at school or in which they have a personal interest. They are concerned primarily to stimulate awareness of matters outside the students' professional studies, and may provide an important comple​ment by raising questions of definition and purpose. They usually take the form of a course of ten or twenty lectures with associated seminars and tutorials. Assessment is usually by essay and some students have the opportunity to write a long dissertation in the third year.

PROFESSIONAL STUDIES (economics, industrial sociology, management studies, languages, com​munications. etc.). These studies are designed to provide knowledge and skill in subjects relevant to the students' chosen professions. They are also concerned with the social effects of the technical knowledge acquired by students at Imperial College, and with the social responsibility scientists and engineers have for the work they do.

Non-technical_ studies can form a part of the degree course and thus carry credit or they can be optional studies, carrying no credit, for which time is made within the teaching day. Practice varies between departments in the amount of credit given - and in the subjects for which credit is given. The following departments permit students to take some part of their degree in non-​technical studies:

Aeronautical Engineering, Chemical Engineer​ing. Electrical Engineering, Mechanical Engineering, Mining, Mineral Technology, Mineral Geology, Metallurgy.

Credit can be awarded for access studies or for professional studies or (as: in the Electrical Engineering Department for example) for a combination of both. The words "access"_and "professional" distinguish the educational aim of the course, not its credit weighting. 
*

*

*
From this brief review, it might appear that all students at Imperial College have extensive opportunities to broaden their education into fields other than science and engineering. How​ever, very few students can devote more than a minute fraction of their total degree credit to so-called non-technical studies, and the students in the Royal College of Science (Physics, Chemistry, Mathematics, Zoology. and Botany) cannot take credit in any of these studies at all. It was against this background that the student survey was carried out.
*

*

*
Why the Survey?

Imperial College is a federation of three colleges - the City and Guilds College (Engineering Departments), the Royal College of Science (Pure Sciences), and the Royal School of Mines. Each constituent college has its own student union --_​these are in turn responsible to the Imperial College Union. Each college union has an academic representative who in turn communicates with student representatives in each year of each department. 
Individual students, particularly students in the Royal College of Science, had discussed with their academic representatives their dissatisfaction with the present provision of non-technical studies in their departments of the College. It is sometime argued that students may occupy their leisure as they please and that if they wish to study anything other than science and engineering they _should find time to do so. But the knowledge and skill that is required to make a worth-while study of some humanities and social science topics are considerable, and students evidently feel the need of expert guidance - which a. university can offer. In particular, expert tuition is needed if non-technical studies are to be satisfactorily integrated with the technical ones. Imperial College students are well aware that universities of comparable standing to Imperial College -- the Massachusetts Institute of Technology, the California Institute of Technology, the British Technological universities -- permit their students to include a considerable component of non-technical study in the degree.  Imperial College students approached their academic representatives to see if similar provision could be made at Imperial College.  At the end of the Spring Term 1969, the academic representatives of the constituent college unions of Imperial College for courses in the humanities, social sciences and languages.  An earlier survey in the Royal College of Science designed for a different basic purpose, had indicated considerable interest among science studies to merit action at College level, and undertook more detailed study to ascertain the precise nature of the demand.  The report that follows describes the preliminary analysis of the results.

A questionnaire was sent to 2,355 under​-graduates - i.e. all undergraduates in the College.  Replies were received from 1,060 -- slightly less than 50%. Two reasons for the comparatively low response rate may have been that the questionnaire was circulated towards the end of the Spring Term (When examinations loom large in most lives) and replies were required rapidly for computing.  However, the comparatively low response rate does not significantly weaken the value of the results.  The survey was designed to determine what demand existed; what subjects were most favoured by students who are interested; and whether or not those who did not return their questionnaires were people not interested in non-technical studies, the survey has revealed a demand which merits attention, and which may be of interest to teachers of liberal studies in colleges similar to Imperial College.
Findings


1,060 replies were received.  Percentages are given to the nearest whole number.  Percentages do not add up to 100 in all tables because some respondents did not answer all parts of every question.
THE GENERAL PICTURE OF DEMAND


96% of respondents wanted some non-technical studies either as part of the degree, carrying credit, or as optional studies carrying no credit; only 4% did not want any non-technical studies (1,016:44). 


Most respondents (64%) wanted their first choice courses to carry credit; only 18% wanted courses that were optional carrying no credit.



Although the results of the survey cannot be extrapolated to the whole undergraduate popula​tion of Imperial College, it is important to note that 1,016 students want some sort of non-technical studies and that almost two-thirds of these want the subjects of their first choice to form part of the degree.

THE DEMAND FOR PARTICULAR SUBJECTS

Respondents were offered a choice of courses carrying credit or optional carrying no credit in 14 subjects. They were asked to indicate their first four choices. If all indications of a desire to study a particular subject are added together --- ​that is to say the number of times a subject was mentioned as any one of a respondent's first four choices -- a picture emerges of the demand that would exist if students could opt for up to four non-technical courses. (The overall distribution of choice order among the 14 subjects was remark​ably even.)

[image: image1.png]% of sample]

Subjects mentioned Part of | Optional: | wanting

as any one of first degree No credit | subject as

JSour choices carrying | (Number) |  part of

credit degree or

(Number) optional
Economics . 408 137 50
Industrial Socnology - 191 127 29
Social Anthropology .. 82 57 12
Psychology .. .. 255 205 43
History of Sc. & Tech. 83 113 17
Literature 131 141 25
Philosophy of sc. /Logxc 235 135 34
Moral Plulosophy 4 122 96 20
Politics .. . i 106 12§ 22
History .. . i 63 68 1
French .. .. i, 58 83 12
German .. .. .. 133 130 24
Russian .. .. 66 74 12
Other Languagcs i 14 20 2

Communication: includ-
ing presentation of tech.

inf. . Jo 156 147 25
Other Subjects 5 4 47 46 8

N.B. Percentages in the above table add up to less than
400 because some respondents gave fewer than 4
answers.




HOW MUCH CREDIT?

        Respondents were asked to indicate by circling a figure what proportion of the total degree marks they though they should be able to obtain in non-technical studies.  Marks could be assembled from any of the first four choices; so, although 64% of respondents gave as first choice courses carrying credit, no less than 73% indicated a percentage of degree marks they would wish to be able to obtain.  The results were as follows :

	% of degree marks to be obtained
	% of respondents citing the proportion of marks

	5%
	10

	10%
	20 

	15%
	12

	20%
	17

	25%
	9

	30%
	3

	35%
	1

	40%
	0

	45%
	0 

	
	

	50%
	1

	
	-

	
	Total 73% of respondents


The peaks of demand clearly occur at IO% and 20%,but what is most important is that a third of respondents would like 20% or more of their science or engineering degree to made up of non-technical studies.


Individual Comments
Respondents were invited to write down by comments they wished to make; 167 took advantage of this offer. While_ these comments are not necessarily representative, they are very good indicators of student opinion and merit attention. 
 
Only four students were adversely critical of the idea that_ the science or engineering degree should contain non-technical studies. Apart from suggestions of subjects not included on the list, most of the comments either endorsed the idea of including non-technical studies or commented on the need for time to be made available (nearly a quarter of the comments).  These were some comments on the need for credit to be awarded; a few specimen quotations are included: their spontaneous enthusiasm may provide encourage​ment to those trying to provide courses in colleges of technology.
GEOLOGIST : "It's about time we learnt how to use our scientific knowledge in relation to society and domestic affairs".
METALLURGIST: "I feel that human advances have fallen far behind scientific advances and the first step in bridging the gap is that scientists, engineers, etc., should study non-technological subjects."
MATHEMATICIAN: "Absolutely essential for the future of I.C. that these courses be made available. Educate - don't stultify!"

PHYSICIST: "... education is the stuff of which civilization is made and no science course can be anything like a complete education. It is, of course, a good mental training and any civilised society must possess a large number of highly trained technologists and scientists. I demand more than science!"

CIVIL ENGINEER: "The idea of having compulsory no -technical subjects in our courses is a very go d and essential one. The narrow-mindedness of the average student at I.C. is quite appalling.  One hopes that the theory of going to university to be educated rather than be fed data like a computer is not entirely erroneous, and these courses would certainly help to improve the position."
CIVIL ENGINEER: "The need for a more balanced education of science students is both pressing and obvious:"
And one further quotation to show that we are not loading the dice:

PHYSICIST : "I came to I.C. for the simple reason that there were no auxiliary courses of human​ities, and social sciences, etc. Had I wanted them I would have gone elsewhere! The fact is that I am a arrow-minded scientist and wish to remain so."
Conclusions

_Although only half the questionnaires were returned, there is clearly a very significant demand for greater diversification in degree courses at Imperial College. 73% of those who replied wish to be examined in the non-technical subjects. Two​-thirds of the respondents wanted to be examined at least in non-technical subject.  Individual comments accentuated the desire to end narrow syllabuses.

From the relatively scant evidence provided from the survey, it appears that courses in economics, psychology and philosophy and of science would be most appreciated, although it is obviously desirable to make provision for other subjects to study.
The results of the survey demonstrate a growing disillusionment among many students with over-​specialisation. Students do not wish to study one subject to the exclusion of all else. They realise the need for training in other spheres, both to equip themselves for their careers and to develop their personalities. The provision of non-technical courses is not a luxury, nor should it be regarded as presenting "soft options". The desire is for a serious study in regions of importance to the individual.
This survey, carried out on the initiative of undergraduates at Imperial College, cannot, of course, be regarded as a document upon which complicated educational planning can be built. However, it illustrates two things:

I. That a significant body of students is inter​ested in the provision of liberal studies in an education in science and engineering.

2. That systematic, responsible, and well-​thought-out academic enterprises like the students' survey can provide the academic administration with much fruitful informa​tion.

*

*

*
In the few months since the survey was carried out, there have been further encouraging signs of expanding interest in liberal studies among staff and students. Readership in the college, general library has increased by 40% in the year, and two college committees have been charged with the task of implementing changes op. a long-​term basis. In addition, the Pro-Rector of the College, Lord Jackson of Burnley (a former President of the A.L.E.), is co-ordinating the present provision of non-technical studies, in the college. We hope to be able to report in the future that action has been taken as quickly and thoroughly as after the usual "sit-ins" and demonstrations!
---ooo0ooo---
