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ABSTRACT

It is often thought that the structure and
content of a professional course is determined by
those in the educational institutions. The present
thesis examines the proposition that educational
policy in the professions, specifically in engineer-
ing, is subject to a wide range of non-academic
influences. In addition to those within the
universities and colleges, a number of bodies outside
the educational institutions have an interest in the

production of a professional,

The thesis shows how decisions in a supposedly
autonomous institution (a university or a college of
advanced education) are made. The decisions are not
always made solely on the basis of academic criteria
and within the formal structure of authority, but
often reflect informal contact among the various actors.
The interests of the actors are often presented

informally and indirectly to the decision makers.,

The thesis examines the factors that influence
the making of policy in professional education in the
light of:

a) the production of a professional;



ii,

b) the interests and actions of the professional
association whose interest concerns the
attainment and maintenance of a high status,
and sees status as attainable through
higher education;

¢) the interests of Government which (i) provides
finance for the binary higher education systen,
and (ii) sets rather general conditions within
which the educational bodies must operate;

d) the interests of "industry" which employs the
graduate and which also depends on suitably
trained graduates; and

e) conventional and realistic views of academic

autonomy,

In addition to critical examination of the
literature in the fields of organizational studies,
power and influence theory, sociology of professions,
and public and educational administration, empirical
material was gained from:

a) documentary evidence related to each of the
actors;

b) interviews with (i) university academics in
engineering, (ii) college of advanced education

academics in engineering, and (iii) high
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ranking engineers in industry;
c) a questionnaire sent to a sample of engineers

in industry.
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CHAPTER I

INTRODUCTION

This thesis argues that educational policy in the
professions, specifically in engineering, is subject to

a wide range of non-academic influences,

Certain traditional views of higher education
focus on the concept of a community of scholars endowed
with complete autonomy, remote from the real world, and
pursuing the goal of learning and inquiry for its own
sake, To suggest that this situation still exists is
unrealistic, although many a&ademics still subscribe to a
view of learning for learning's sake in an ivory tower
atmosphere, When a similar comment is made about
professional education, it is dismissed out of hand.
Very frequently professional education is referred to,
not as "education" but as "training"., The student is
trained to develop certain skills to permit him to play a
certain occupational and social role. Professional and
non-professional education exist side by side in tertiary
institutes, are financed in similar ways, but are very
different in their orientation, Those professionals who

see professional education as just another form of liberal
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education are very much in a minority.1 Policy making
in non-vocational tertiary education is ideally, based
on academic criteria. The major non-academic criterion
is the availability of finance. In professional
education, however, other non-academic criteria are

relevant.,

It is generally held that the educational
programmes of any educational institution i,e. what is
taught and how it is taught, are determined by those in
the educational institutions. It is the teachers, it is
held, who have the responsibility for designing and
implementing an educational programme, a university course
leading to a degree, or a programme leading to an award
from a college of advanced education, Are these course
decisions made by the teachers, are they made within the

educational institution, thus reflecting a high degree of

1. This assertion is based on the author's reading of
relevant Jjournals; on interviews carried out with
engineers; on the work of Balabanian (see
Bibliography): and on that of P. Milner and
C.d. Pengilley, 1972. Technology and Technical
Education in Australia - An Introduction.

~ Melbourne: University of Melbourne, Department of
Mechanical Engineering, Studies in Technology and
Science I; on discussions with Milner and Pengilley.
See also J.V, Baldridge., 1971, Power and Conflict
in the University. New York: John Wiley & Sons.
Figure 7.8, p.121.
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autonomy, or are other interests important in the

determination of course structure and content?

Are the decisions on courses in fact dictated by
the requirements and expectations of others - by
Government, by future employers, by professional associa-
tions? Does autonomy exist within a system of profess—
ional education or are there limits to autonomy? Are
there limits which circumscribe freedom, but within which
the decision makers are relatively free? The object of
this thesis 1s to assess this rather complex set of

questions,

Professional education involves at least two
complex organizations = a university or college, and a
profession into which the students eventually pass. Both
a university (or college) and a profession can be

2

described as complex organizations® in that they are

"social units deliberately constructed and reconstructed

2. See for example, P.M, Blau and W,R, Scott, 1963,
Formal Organizations_-— A Comparative Approach.
London: Routledge and Kegan Paul, p.2 and p..45;
E. Gross, 1968, Universities as organizations:
a research appraisal, American Sociological
Review. 33, pp. 518-544; Baldridge, op.cit.,

passim,
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to seek specific goals".3 While there may not, at

times, be clear specification of, and general agreement
about the goals, one of the major functions, nevertheless,
of the universities and colleges is to provide an education
for its members, and one of the major functions of a
profession is to increase and maintain the status of its
members, To do this there are intricate administrative

networks,

Both the educational bodies and the profession see
the other as important in the attainment of their
objectives, Upon graduation most students enter a
profession and play their occupational roles accordingly.
The universities and colleges then, are producing

professional employees and thus the interests of the

profession and of the employers are factors that must be
considered by the educational bodies., What implications

does this have for academic autonomy?

On the other hand, the profession sees the
universities and colleges as important in conferring status
on their members. Certain occupations have over time had

high professional status and have had a university

3¢ A, BEtzioni, 1964, Modern Organizations. Englewood
Cliffs, New Jersey: Prentice-Hall., p.le
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education to achieve this, especially medicine and law,
Other occupations had for many years existed outside the
universities but have come to accept a university qualifica-
tion as legitimating and raising their status., As a
university (or college) degree can raise an occupation's
status, it is in the interest of the profession to ensure
that the course of study leads to an award which will be
recognized by employers in particular, and the community

in general. Furthermore it is in the interest of the
profession to see that those who do not have this particular
qualification are not identified with the profession. It

is in the interest of the profession then, to try, as

much as possible to ensure that the course has special
characteristics ~ that it appear difficult and demanding,
and that it be of a prescribed length,

In hypothesising

(1) that'educational policy in the professions is subject
to non-academic interests and values;

(2) that the status seeking of a professional body becomes
an important determining factor in educational policy
making;

(3) that the interests and actions of Government are

determinants in educational policy making; and
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(4) that the interests of industry are determinants in
educational policy making;
the thesis will show how the policy making process is
expected to work, how, in fact it does work, and how the
interests are incorporated either formally or informally,

directly or indirectly into the decision making process.

In order to examine these hypotheses the system
of engineering education in New South Wales will be
examined, The focus will be on engineering education
and those who provide this education (academics in
engineering departments in universities and colleges, and
also the educational bodies themselves), and those with
whom they interact - industry (the community for whom
the graduates are produced); The Institution of Engineers,
Australia (the professional association); and Government

(the providers of resources).

Students will not be studied in this work as, to
date, students have been regarded as a minor, if not
negligible part of the bargaining and education process,
It has not been possible, of course, to deal with all the
factors which influence the education of professional
engineers in New South Wales, An attempt to do so would
be presumptuous in the extreme for it would necessarily
involve among other things, a study of technological

change, of the position of the engineer in society, and of
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the student movement, It is hoped that a thorough
knowledge of the factors which have been chosen will
increase understanding of the education of professionals.
(This thesis takes no account of events that have

occurred since the end of 1972).

This work will describe the setting in which, and
the process by which decisions relating to professional
engineering curricula are formally made, It will describe
the interests and value orientations of those who are
directly involved in engineering education either as
provider of the education, as provider of the resources
for the education, as consumer of the finished product, or

as the finished product itself,

This description will set the stage for an analysis
of:
(a) the formal structure of decision making authority;
(b) the social conditions relevant to, and the values
dominating professional education;
(¢) policy making in professional engineering education;

(d) academic autonomy.

The thesis opens with a description of the setting.
Chapter Two raises the issues and mentions some of the

arguments relating to the "proper" role of a university.
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There are those who argue that a university, existing
in a social environment, must perform in conformity
with that environment's expectations, Others argue that
the university must remain detached and view society's
problems from a distance, so that it might understand them
more dispassionately., Some critics see Australia's
universities as exceptionally utilitarian and express
concern that this utilitarian aspect makes the universit-
ies subject to a variety of pressures. To these people,
non-academic pressures are certainly a problem, To
understand the nature of professional education it is
important to understand the term "profession", This is

also discussed in Chapter Two,

Chapter Three introduces the concept of a
"professional engineer" and some of the problems and
conflicts inherent in making provision for the attainment
of this status. One of the major interests of the
engineering profession is its desire to control the means
by which one can qualify to join its ranks, In engineer-
ing there have been several ways in which one can join
the profession, and this raises a number of questions
about length of courses, content of courses, how these
courses should be presented, the controls over training,

and accreditation.
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With the general issues established, Chapter Four
describes the formal setting for the making of academic
policy in the two educational institutions under
consideration, the University of New South Wales, and
the New South Wales Institute of Technology. A
description of the policy making process shows there are
elaborate procedures governing this process. There are
very clearly specified hierarchies through which any
decision can be traced, Furthermore there are
structures for the accommodation of non-academic
interests, and in this setting the question of autonomy
is first raised,

Chapter Five discusses the concept "autonomy" and
develops a framework for the examination of the way in
which interests are presented to the educational bodies,
Three different methodological approaches are considered

and interest group theory is the approach that is used.

The next three chapters deal with the three major
actors, each of whom has an interest in the education of
professional engineers, It is these interests, it is
argued, that help determine what goes into an engineering
curriculum, Chapter Six examines the interests and

actions of Government, the provider of finance, Chapter
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Seven deals with the professional body, The Institution
of Engineers, Australia and Chapter Eight deals with

the employer of the graduate ~ industry,

The interests of these bodies do not always
coincide with the interests of the academics who are
responsible for determining the general nature and
details of the courses, and then ultimately teach them,
Chapter Nine examines the academics' evaluation of the
interests and actions of the bodies discussed in
Chapters Six, Seven and Eight, From interviews it was
found that nearly all respondents stated that non-academic
interests affected college of advanced education courses,
and just over one half thought this was the case in the
university, Most university respondents however, were
unwilling to admit that their courses were being directly
influenced from outside the university. This leads to
the conclusion that much of the influence that is brought
to bear is often informal, and not often perceived by

the academics as influence,

Chapter Ten provides an analytical overview of the
interests of all concerned, and of the styles and channels
of interest articulation as it exists in professional

engineering education in New South Wales, Chapter Eleven
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states the final conclusions and indicates some areas for

possible future research.
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CHAPTER 1T

HIGHER EDUCATION FOR THE PROFESSIONS

INTRODUCTION

To begin to discover whether educational policy
in the professions is subject to non-academic influences,
attention must be focused on the educational process in
our society and on the broad setting within which
educational decisions are made, This chapter shows how
one can qualify as a professional engineer in Australia,
discusses the setting within which this takes place, and
raises a number of questions about the end~product of
the educational process, the professional, especlally how

the professional is produced,

BACKGROUND

In Australia one can qualify as a professional

engineer in a number of ways.

(i) University courses

A four year full time university course leads to
the degree of Bachelor of Engineering. Part-time courses

of at least six years duration leading to a Bachelor of
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Science (Technology), Bachelor of Science (Engineering)
or Bachelor of Engineering degree are available in some

universities,

Degree courses have been available in
Australia since 1883 (see time chart, Appendix B)., All
universities require that engineering students do a
certain amount of practical\training in approved employment
during the course, A university degree from any of the
Australian universities satisfies the educational
requirements for corporate membership of the major
accrediting and professional body, The Institution of
Engineers, Australia, (Some of the newer courses are
accorded only provisional recognition -~ see Appendix H

for a full list of universities and specialties).

(11) College of Advanced Education courses

One can undertake a three or four year full time
post—~matriculation course leading to an Associateship or
Fellowship Diploma, or a Bachelor of Technology degree,
There are also five and six year part-time and sandwich
courses which lead to a diploma or degree. (See

Appendix C on the minimum length of engineering courses).

LU% of Australian engineers have qualified by way
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of technical college or college of advanced education

coursese. 1

Although professional engineers have been trained
in institutions such as the Royal Melbourne Institute of
Technology (founded as the Working Men's College,
Melbourne, in 1882) and the Sydney Technical College
(founded in 1878 as the Working Men's College, Sydney)
and others, the colleges of advanced education, established
following the report of the Martin Committee2 now play a
major role in the education of engineers. (See Appendix H

for a full list).

(iii) Examinations of The Institution of Engineers,
Australia

Until 1971 engineers could qualify by obtaining
‘an exempting qualification (a degree or diploma) or by
taking the examination of The Institution of Engineers,

Australia. A comparatively small number of engineers

1. Surveys of engineers in Australia carried out by the
former Department of Labour and National Service
are published in the Journal I,E.Aust. 1966, 38,
pp.N5-~N12 and Journal I.E,Aust. 1972. 4k, (7-8),
PP. 21 "'2’40

2. Tertiary Education in Australia, 1964, Volume 1.
Canberra, Report of the Committee on the Future of
Tertiary Education in Australia [Martin Report].
Chapters 5 and 6,
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has qualified in this Way3 and the Institution has
L

discouraged students from attempting the examination.

From November 1958 to 1971 the Institution's
examination was available only to those who were unable to
qualify in any other way. The Institution would not
admit as candidates those who could not show good cause
why they could otherwise not obtain an exempting
qualification.5 Since 1971 the examination has been held
only "to determine the adequacy of overseas gqualifications
which the Institution is otherwise unable to assess.

There is no other purpose for the Examination of the

Institution".6

3. In the last year in which details were available
(1966), twelve candidates passed the examination.
Since then, the author was told in an interview
with an I.E.Aust. official, the number has dwindled!
For details until 1966 see B.E. Lloyd. 1968. The
Education of Professional Engineers in Australia.

3rd ed.). Melbourne: The Association of Professional

Engineers, Australia, p.61. "

L, ibid., p.61-62, This point was also made in the

' interview referred to in footnote 3,

5. dJournal I,E,Aust. 1957. 29, p.162,

6. Rules of Examination., Form no. 11 of The Institution
of Engineers, Australia, June 1971.
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(iv) Local Government Examinations

In four states of Australia, legislation requires
that engineers in various local government capacities
shall be holders of appropriate engineering certificates
or qualifications, Bxamining Boards which provide
engineers with local government certificates have been
set up in N.S.W,, Victoria, Queensland and South Australia.
These boards make provision for exemption or partial
exemption for those who possess professional or other
engineering qualifications. Possession of a Local
Government Certificate does not necessarily signify
complete acceptance by The Institution of Engineers,

Australia. (Again, see Appendix H),

In a 1965 survey carried out by the then Department
of Labour and National Service it was found that LL.2%
of Australian engineers had a diploma as their highest
qualification, 51% had a university degree and L4.8% had
other qualifications.7

The educational institution then, is central to

7. Journal I,E,Aust., 1966, 38, p.N10, Table VII, See
also Appendix I, below.
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the system of engineering education, It is the training
institution and the dispenser of knowledge, and, it will
be shown, the focal point of social, political and
industrial values and aspirations, Before the decision
making process within the educational bodies can be
examined in relation to the questions posed in Chapter I,
it is necessary to describe the social setting within
which higher education exists,

HIGHER EDUCATION

There has been an enormous volume of literature
discussing "ideal type" and "realistic" descriptions of
the role of universities and colleges.8 Seldom do
writers argue that the traditional concept of a university,
namely that of a community of scholars pursuing learning
for its own sake, is a realistic description of the

position today.9

A committee inquiring into higher
education in New South Wales saw universities all over
the world "sharing traditional values and purposes", but

concluded that to some extent their nature is determined

8. For example, see the bibliography of C., Jencks and
- D, Riesman, 1969. The Academic Revolution., New
‘York: Anchor Books., pp.5L5-558.

9. 2. Cowan, 1972. The role and purpose of the
university., In G.S. Harman and C,Selby-Smith (Eds.).
~ Australian Higher Education, Sydney: Angus and
Robertson., Cowan discusses some ideals of a
university on pp.15-17.
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10 1t 4s

by the social structure in which they operate.
fashionable, when discussing the university to speak of
the "traditional values and purposes", though seldom do
they receive any attention other than their cursory
inclusion.

L.N, Short rejects the notion that the proper end

" and agrees

of education is education for its own sake
with R, McCaig who argues that a university is a social
institution and as such, must be responsive to its

environment.12

Short maintains however, that '"the
Australian university has not yet determined its relation-

ship to the society which supports it."13

There is very little currency for the view that

the university should exist in an aloof, exclusive, ivory

10. The First Report of the Committee Appointed by the
N.S.W, Minister for Education to Inguire into
Various Aspects of Higher Education in New South
Wales. 1921. Sydney: Government Printer, paras.
2"30

11. L.N, Short. 1967. Changes in higher education in

- Australia, The Australian University. 5, p.l4i.

12, R, McCaig, 1967. Institutional changes in British

universities: reactions to social pressures, The

Australian University. 5, Dpe7b.
13. Short, op.cit. p.13.
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tower atmosphere. In contrast to those who argue for a
distinctly utilitarian "service station" university,

there are those who, while they acknowledge that a
university is a social institution, maintain that it can
best serve the long term interests of society by concentrat-

ing on its own distinctive, and self=chosen work.

James Perkins sees a university as dealing with
acquisition, transmission and use of knowledge, namely
research, teaching and public s.ervice.“4 The view that
the university exists largely to provide public service
is frequently discussed15 and one major conclusion is that
a situation has developed where the economy is geared to,

and dependent upon its investment in education.16

Carl Davidson maintains that the universities,
or knowledge factories, as he calls them, have become
mere testing services for private enterprise and govern-
ment in the way they train and test future personnel for

17

industry. Many metaphors have been used to describe

14. J.A. Perkins, 1966, The University in Transition.

- Princeton, N.J.: Princeton University Press.,
15. J.J. Corson, 1967, If not the university?
- Educational Record. 48, 153-7 explains why there
has been this demand on the university for public
service,

16, L, Morey. 1961. The State Supported University.

Carbondale, Ill.: Southern Illinois University
Press. p.13.

17. C.,Davidson, 1967, University reform revisited,
Educational Record. 48, pp.5-10.




the university e.g. "multiversity", "springboard",
"mould", "mammoth cave", '"zoo", "dispensing machine"
etc.18

Discussions of the functions of a university are
immersed in controversy, and even with this cursory
survey it can be seen that there are varying expectations
about the role of higher educational bodies, The . policy
makers in higher education do not operate in a vacuum,
and it can be assumed that decisions made reflect, to

some extent, the policy makers' views of the proper role

of higher education.

AUSTRALIAN HIGHER EDUCATION

in Australia, tertiary education is seen as an
economic investment19 in that arguments for primary and
secondary education have been political, but arguments
for tertiary education have been economic.20 Professor

P,H. Partridge sees Australian universities as

18. C,H, Monson., 1967. Metaphors for the university,
Educational Record., 48, pp.22-29,

19. P.H. Partridge., 1965, Tertiary education ~ society and
~the future, In J. Wilkes, (Ed.,). Tertiary Education
in Australia. Sydney: A.I.P.S., and Angus and
Robertson. p.6.

20, ibid.
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"exceptionally utilitarian".21 This is due, he says,

to the character of the society they serve.z2 "It is

not rash to assume that the universities will find
themselves more and more being expected to conform to
someone's conception of the public interest".23

Sir Philip Baxter, former Vice-Chancellor of the University
of New South Wales believes "the university exists only

to serve the community".z4 Professor S, Encel sees one
role of the university in producing a governing elite for

25

the community,

As Government in Australia is the largest employer
of university graduate326 it could be argued that
Government, as provider of finance and employer, should

be in a position to dictate what is taught inside the

21, P,H, Partridge. 1968, Society, Schools and Progress
in Australia, London: Pergamon Press., p.129.

22, ibid.

23, P.H. Partridge, 1963, Australian universities -
some trends and problems, The Australian

-University. 1, p.24.

24, Baxter quoted by W.F. Connell. 1959. The development
of universities in Australia. The Yearbook of
Education 1959. London. p.96,

25. S, Encel, 1965. The social role of higher education,
In E,L. Wheelwright (Ed.). Higher Education in
Australia, Melbourne: Cheshire. pp.6-11.

26, ibid.
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universities, and how it is taught. This is contrary
to the ideal of university autonomy which sees
university activities determined largely within the
university and not subject to any undue outside pressure,
Partridge says that universities have been suffering a

steady loss of autonomy during the past two decades or

27

S0.

«ee there has [not] been any great interferences
with the intellectual freedom of university
teachers or with the formal autonomy of the
universities themselves ... the point [is] that
our universities have more and more lost control
over the external conditions -~ conditions which
have been changing their character, their
funetion and the conditions of their work,

They have become public utilities ... expected
more and more to shape their teaching,
professional training and research to serve
important ends of public policy. 28

While academics like Partridge and EncelZ’

point
to the undesirability of extreme utilitarianism or
vocationalism, a study of "The University and its

Community" carried out in Sydney in 1964 shows that the

27. P,H. Partridge. 1962, The university system, In
E.L. French, (Ed.). Melbourne Studies in Education
1960-1. Melbourne: Melbourne University Press. p.56.

28, ibid.

29. Partridge, op.cit.; P.H, Partridge., 1965. The
Martin Report, Vestes., 8(2), pp.71-81; Encel,

op.cit.; S.Encel, 1965, Science, education and
the economy, The Australian University. 3, pp.
54=73; S.Encel, 1965, Politics and resources for
tertiary education, In J, Wilkes, (Ed.). Op.cit.
PP.1u48~163, .
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community sees the universities overwhelmingly in

vocational and professional terms rather than in

30

"cultural" terms, This perception is reasonable

because the universities do, in fact have a strong
31

The role of the universities

32

vocational emphasis,
was seen by the Murray Committee as being vital to
community improvement (Murray Report -~ paragraph 2)

and providing training for people to serve the community

(Murray Report = paragraph 3).

As well as these specific functions designed
largely to achieve economic growth, the university can
be seen as a centre for social examination and evaluation,
While more emphasis is placed on the former in
Australia33 there are structures and practices in
Australian universities designed to plan for and achieve
both types of objectives. Nevertheless most higher
education programmes are designed to produce a person

who, upon graduation, enters a profession.

30, H, Philp, R.L. Debus, V., Viedemanis, and W.F. Connell.
1964, The University and its Community. Sydney:
Ian Novak, p.L8.

31. See, for example, table on p.46 of ibid. See also
university handbooks,

32. Report of the Committee on Australian Universities.
1957, Canberra: Government Printer, [Murray Report].

33. See for example, Encel, 1965, Science, education and
the economy, op.cit.; Encel. 1965, The social role
of higher education, op.cit.; Partridge. 1962.
op.cit,
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Those with an interest in professional education
expect the educational system to turn out a product
with certain "professional' characteristics. An
understanding of the concept "profession" is necessary

for an understanding of "professional education".

THE CONCEPT "PROFESSION"

Much of the sociological writing in this field

has been concerned with three major themes

(a) a definition = or at least a search for the
characteristics that make up the concept
"profession";

(b) description and analysis of the process of
professionalization i.e. the process by which an
occupation develops into and achieves the status
of a profession;

(c¢) the conflict between professionalization and

bureaucratization,

In this chapter there is no attempt to arrive at

a single, concise, unambiguous definition of the concept,



Many
many
this

authors have attempted this,
of these attempts,

as a sterile exercise,

25.
34

others have summarized

35

while others have written of
36

3l

35.

See for example: E, Greenwood, 1962, Attributes of a

profession, In S, Nosow and W.H. Form (Eds,).
Man, Work and Society., New York: Basic Books,
P.207; W.J., Goode, 1969, The theoretical limits
of professionalization, In A, Etzioni (Ed.).

The Semi-Professions and their Organization., New
York: The Free Press. p.276-7; M.L, Cogan, 1953.
Towards a definition of profession, Harvard
Educational Review. 23, p.48-~9; B, Barber, 1963,
Some problems in the sociology of the professions.
Daedalus, 92, p«.672; A, Flexner, 1915. Is
social work a profession? School and Society. 1,
PP.901~911; T. Leggatt, 1970, Teaching as a
profession, In J,A. Jackson (Ed.). Professions

and Professionalization, Cambridge: Cambridge
University Press, pp.155-6; M.D, King., 1968,
Science and the professional dilemma, In

J, Gould (Ed.). Penguin Social Science Survey 1968.
Ringwood, Victoria: Penguin, p.38; E.C, Hughes,
1963, Professions. Daedalus. 92, p.655.

D.J. Hickson and M,W, Thomas., 1969, Professionaliza-

tion in Britain: A preliminary measurement.,

- Sociology. 3, ps38; H.S, Becker, 1962, The

nature of a profession, Yearbook of the National
Society for the Study of Education., Chicago. 61,
(Part II), pp. 31-5; M,L. Cogan. op.cit., pp.
33-50; G, Millerson, 196L. The Qualifying Associa-
tions: A Study in Professionalization., London:
Routledge and Kegan Paul., pp.4=5; A.Kleingartner.
1967, Professionalism and Salaried Worker Organiza-
tion., University of Wisconsin: Industrial Research
Institute, p.10,

36, R.W. Habenstein., 1963, Critique of 'profession' as a

sociological category. Sociological Quarterly. U4,

- PPe 291~300; H.,Jamous and B.Peloille, 1970,

Professions or self-perpetuating systems? In

J.A., Jackson (Ed.). op.cit. p.138; M.L,Cogan. 1955.
The problem of defining a profession, The Annals
of the American Academy of Political and Social
Science, 297. pp.105-111.
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It has been argued that any definition or even
any common denominator may lack means of empirical

37 It has also been argued that

substantiation,
"profession" as a sociological category is untenable in
that while it involves patterns of organized action and
ideological rationalizations, the literature in the

field shows it does not have the status of a concept
with "analytical power describing a limited number of
characteristics whose relations and order are
demonstrable".38 Howard Becker constructs an ideal type
model of a profession and then shows how professions in

reality and professional education differ very markedly

from this idea1.39

Definitional Characteristics

Notwithstanding this sort of criticism it will be
of value to list and describe some of the commonly
accepted characteristics, In dealing with similar sorts
of criticism Carr-Saunders and Wilson say that the term
profession "nevertheless ,.. clearly stands for something,

That something is a complex of characteristics. The

37. Hickson and Thomas. op.cite. p.37.
38, Habenstein, op.cit. p.298.
39. Becker, op.cit.
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acknowledged préfessions exhibit all or most of these
features, It will be a sufficient defence of our
procedure to note very briefly the characteristics of
these vocations occupying the central position"."LO

In looking for definitional characteristics, a
number of papers which give or discuss definitions have

L4

been studied, and one major criterion stands out = the

4O, A.M. Carr-Saunders and P.A, Wilson, 1933, The
Professions, Oxford: Oxford University Press,p.28L.

41. Barber, op.cit.; Becker, op.cit.; J.Ben-David,
1963-Y4, Professions in the class system of present
day societies, (Current Sociology. 12, pp.247-
330; L.Blauch, 1955, Education for the Professions.
Washington: Government Printing Office, pp.1-8;
Carr-Saunders and Wilson. op.cit.; Cogan., 1953.,

op.cit.; Cogane, 1955., op.cit.; Flexner, 1915.,

Op.cit.; W.J. Goode. 1957. Community within a

community: the professions, American Sociological

Review. 22, pp.194-200; W,J, Goode, 1960,

Encroachment, charlatanism, and the emerging

profession, American Sociological Review. 25,

PP.902-914; Goode., 1969., op.cit.; Greenwood.

Op.cit,; Habenstein, op.cit.; Hickson and

Thomas, opecit.; Hughes, op.cit.,; J.A. Jackson,

1970, Introduction, In J.A, Jackson (Ed.). Op.cit.;

Jamous and Peloille. op.cit.; King. op.cit.;

Kleingartner. op.cit.; Leggatt. op.cit.; W.J,

McGlothlin, 1964, The Professional Schools. New

York: The Center for Applied Research in Education

Inc,; W.J. McGlothlin, 1960, Patterns of

Professional Education., New York: Putnams and Sons;

R.M, MacIver. 1955. The social significance of

professional ethics, The Annals of the American

Academy of Political and Social Science. 197, DD.
118-124; Millerson, Op.cit.; T. Parsons. 1968,
Professions, The International Encyclopedia of the
Social Sciences, New York: The Macmillan Company

and the Free Press, Volume 12, pp. 536-547;

K, Prandy, 1965, Professional Employees = A Study

of Engineers and Scientists. London: Faber and Faber;

H,L, Smith, 1962, Contingencies of professional

differentiation, In Nosow and Form, (Eds.). Op.cCit.,
(continued)
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notion that a profession is built upon some basic
theoretical knowledge. An understanding of that
knowledge is central in any study of professions.
Professional education is concerned with the transmission
and application of this knowledge, but there is far more
to "professional education" than the formal knowledge

that is transmitted, as the list below shows,

In the literature seventeen definitional character-
istics of the concept were found, Not all, of course,
will.be relevant, Not all were expressed in the same
terminology. In the following list no attempt has been
made to order them into any sort of hierarchy of

importance,

1« A profession is based on learning and embodies

generalized and systematic knowledgr—z.}"2

2. The knowledge acquired over time is communicable via

L3

some sort of educational process.

L1, (continued) pp.219-225; R.W. Tyler., 1952,
Distinctive attributes of education for the
professions, Social Work Journal. 23, pp.52-62.
Quoted in Becker., op.cit.; A.N, Whitehead, 1963,
Quoted in Daedalus. 92, pp.6L7-9.

L2, Flexner, op.cit.; Cogan. 1955. op.cit., p.106;
Carr-Saunders and Wilson., op.cit., p.491.

L3, Flexner, op.cit.,
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3, There is an intellectual base to this knowledge.uu

4. The profession has certain special (as opposed to

routine) skills. This gives it some form of

authority.u5

5. There is a sense of practicality in the performance

of the profession. This practice however, is based

on abstract knowledge and theor-y.l46

6. The function performed is of vital importance to the
L7

community,

7« There is a high level of community trust for the
profession.ha

8. There is a code of ethics.u9

9., There is some sense of colleague solidarity =
incorporating some sort of professional ethos or

professional ideology.5o

L4, ibid,.

L5, King, op.cit., p.38; T. Parsons, 1949, The professions
and social structure, In Parsons, ZEssays in
Sociological Theory, Pure and Applied., Glencoe,
I11,: The Free Press, pp.185=199,

u6. Cogan. 19530 Q'Q.Qi_._t_c. ’ PP-LI-8—9.
L7. ibid.
L8, Greenwood. Op.cit., p.211,

L9, Becker. op.cit.; Maclver, op.cit., p.121.

50, Goode. 1957, op.cit., p.194; Habenstein. op.cit.,
P.297; Hughes, op.cit., p.655; Greenwood.
ODe cit. s DPDe 21 L~6. ,
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10, There is a strong service ideal.51

11. The service ideal is often based on altruism and

rewards are not merely material but also derive

52

from the performance of service,

12 There is a high level of social prestige.53

13, Profession may be a class or status concept and

54

may display certain sub-cultural characteristics,
4.55

14, Professions are organize
15. Professions have a degree of control over entry to
the profession, training, licensing, certification,

accreditation and standards of practice.56

51. Goode, 1969, op.cit., pp.276-8; H, Wilensky. 196L.
The professionalization of everyone? American
Journal of Sociology. 70, 137-158.

52. Barber, op.cit., p.672; Becker., op.cit., p.28;
King. ODe. cit. 9 De 380

53. A.A. Congalton, 1969, Status_and Prestige in
Australia, Melbourne: Cheshire, p.56; G. Harries-
Jenkins, 1970, Professionals in organizations,

In Jackson (Ed.). op.cit., pp. 79-81.

54. Ben~David. op.cit., p.248; T.H, Marshall, 1965,
Class, Citizenship and Social Development, New
York: Anchor Books, Doubleday & Company. Chap,
VI; Jamous and Peloille, Op.cit., pp.138-9;
Goodes 1957. Op.cits

55. Becker, ope.cit., p.28; Leggatt. ope.cit., p.156;
Millerson. gop.cit., passim,

564 Goode, 1957 op.cit., P.194; Becker, op.cit., p-36;
McGlothlin, 196L; Op.cit., D.5e
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16, There is a monopoly of practice and ideally a

monopoly of skills.57

17. The professions have a certain degree of autonomy.58

The seventeen characteristics listed here cover
the two most common "models" of professions generally
applied, namely the "functional model" and the "process
model", The functional model stresses the "community"
aspect of a profession and the unifying aspect of
professional education, Selection and socialization of
students 1s deemed crucial as care and attention here
ultimately leads to great homogeneity of the profession,
especially with respéct to goals and ends, and this is
achieved because of a sense of common spirit resulting

from a common educational and socialization experience.59

The "process model'" focuses on diversity within

the profession, especially regarding ideology and goals.6o

57. Goode., 1957. op.cit., p.195; Becker., op.cit., p.36;
McGlothlin, 1964; op.cit., p.5; Ben-David,
op.cit., p.250.

58, Goode, 1969. Op.cit., p.291; F.E, Katz, 1968,
Autonomy and Organization, New York: Random
House,

59. Goode, 1957. op.cit., typifies this approach,

60. R, Bucher and A, Strauss. 1961, Professions in

process. American Journal of Sociology. 66,
PP« 325-334; H,L. Wilensky. op.cit., ppe137-158.
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Perrucci and Gerstl see professions here as "internally
differentiated, with subgroups engaging in power fights
involving the nature of the profession and the legitimate

activities of its practitioners".61

These models are not mutually exclusive, and in
both there remains the fact that one profession is set
apart from other professions and occupations on account
of its specialized knowledge and its members' adherence
to a set of professional norms and values, While one
can draw up a list of "definitional characteristics" of
a profession, it can be argued that profession is not so
much a descriptive term, as one of value and prestige.62
To call an occupation a profession raises its status and
also the status of the members, Thus, argues E.C,
Hughes, '"the term 'profession' is a symbol for a desired

conception of one's work and hence of one's self".63

Higher education has become one of the main ways
of achieving highly desired professional status for an
occupation, It is the task now to show the

relationship between higher education and the end

61. R, Perrucci and J, Gerstl, 1969, Profession Without
Community: Engineers in American Societye.
New York: Random House, p.g.

62. E.C. Hughes., 1958, Men and Their Work, Glencoe,
I1l,: The Free Press, p.Lbe.

63, ibid.
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product, the professional, and particularly to examine
the expectations a profession has of the educational
process, and how the profession uses higher education
to achieve its standing, Does an organized group with
the characteristics listed above have sufficient
resources to be able to influence the decision making
process? In an attempt to answer these questions, the
next Chapter deals with professionalization, in general,

and the engineering profession in particular,



4.
CHAPTER 11T

THE PROFESSIONAL ENGINEER AND HIS EDUCATION

INTRODUCTION

Before an examination of the decision making
process‘in professional engiheering education can take
place, it is necessary to have a clear understanding of
what a professional engineer is, and of the factors
involved in professionalization, This will set the
stage for discussion of the problems involved in attaining
the status of a grofessional in general, and a

professional engineer in particular,

Although great engineering accomplishments have
been a feature of most‘eras, there were no engineering
schools or courses until the 18th century and no form of
professional organisation until the 19th century, The
twentieth century has been called the century of the
engineer, with large resources being devoted to the
training and education of engineers and engineers taking

credit for its many technological discoveries,

Compared with the 0ld established professions
such as Medicine, Law and The Ministry, engineering is

a relatively new profession, The standing of engineering
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is regarded with some ambivalence; most authors regard
it as a fully fledged profession, but a significant
number see it as a new and in some cases, only partly
developed, profession, The reasons for this arise
largely from the fact that engiheers can qualify in a
large number of ways and most engineers are not
university graduates, Any skilled mechanic can call
himself an engineer and many who call themselves
professional engineers resent this, In engineering
periodical - attention is continually drawn to the fact

that "engineer" is used so indiscriminately,

Over time there have been attempts to have
"engineer" legally defined and subject to state
registration (see below, Chapter VII). The Conference
of Engineering Societies of Western Europe and the
United States has adopted the following definition

of "professional engineer".1

1« Quoted in J.E. Gerstl and S.P. Hutton., 1966,

Engineers: The Anatomy of a Profession, London:

Tavistock Publications. ppel=5.
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A professional engineer is competent by virtue

of his fundamental education and training to
apply the scientific method and outlook to the
analysis and solution of engineering problems,

He is able to assume personal responsibility

for the development and application of
engineering science and knowledge, notably in
research, designing, construction, manufacturing,
superintending, managing and in the education of
the engineer, His work is predominantly
intellectual and varied and not of a routine
mental or physical character, It requires the
exercise of reciprocal thought and judgement and
the ability to supervise technical and administra-
tive work of others.

This definition, however, has been criticized by
some engineers, largely because it gives the impression
that the engineer is the follower, rather than the

2 Other definitions

leader in the conquest of technology.
are similar,3 but to argue the relative merits of various

definitions is not in order here,

The fact that engineers seek an unambiguous
definition of their profession revolves around two

points:

2. W.M, Evan, 1969. The engineering profession - a
cross~cultural analysis, In R, Perrucci and

J. Gerstl, (Eds,). The Engineers and the Social
System, New York: John Wiley & Sons, p.108.

3+ For example, see Lloyd. OD.cit., Ppe13-19.
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(2)
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There is a high level of prestige associated with
being a professional and professionals do not like
to share this staﬁus with others who have had less
training, a different training, and do different
work;

Because "engineéring" covers so wide a range of
activities there is disagreement over what sort (and
amount) of education is necessary before one can be
called a "professional engineer", If there were a
clear definition, one could argue thaf there would
be a fair guideline for engineering educators, In
the United States the engineering accrediting body,
the Engineers Council for Professional Development
(E.C.P.D.) has its own definition of "engineer“,u
and the accreditation process uses this definition

as a starting point,

T

"Engineering is the profession in which a knowledge
of the mathematical and natural sciences, gained
by study and experience and practice is applied,
with judgement to develop ways to utilize commer-
cially the materials and forces of nature for
the benefit of mankind", Quoted in W,L. Everitt.
1971. Engineering education, an overview, The
Encyclopaedia of Education., New York: The
Macgillan Company and the Free Press, Volume 3,
P. 281,
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Problems of definition have led to conflicts
over accreditation and state licensing (particularly in
the United States and Burope), over arbitration award
payments (particularly in Australia) and to arguments
within engineering schools over curriculum balance,
especially over the balance of pure science, engineering

5

science and humanities or liberal studies,

These conflicts, which will be discussed below,

are concerned largely with professionalization,

PROFESSIONALIZATION

The major usage of the term professionalization
refers to a process by which an occupation becomes a
profession i.,e., the acquisition by the occupational
group as a whole, of many or most of the above
"definitional characteristics",6 especially the raising
of the occupation's status. The movement to
professionalize an occupation has been seen as the

expression of a desire for collective mobility on the

5 R.L. Eichhorn, 1969, The student engineer, In
Perrucci and Gerstl, (Eds.). Ope.cit., Dppe. 146~
151,

6., See for example: Jackson, 9op.cit.; Millerson. op.cit
Hickson and Thomas, op.cit.; Wilensky, _p.cit.,
C. Turner and M,N, Hodge. 1970. Occupations and
professions, In Jackson., (Ed.). op.cit., pp.17-50.
These are some studies in which the term is
used in this way.
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part of some of the people in an'occupation.7 J.A.
Jackson sees the process of professionalization as
"a process of increasingly protective measures to define
the boundaries between the sacred company of those

within the walled garden and those outside".8

Higher education is the first step in the

professionalization process. Onto the base provided
by education are amassed a number of other characteristics,
Below is a list of generally accepted characteristics
of the process of professionalization.
1+« The profession determines its own standards of
entry and training.9
2. The student professional undergoes a socialization

process.10
3., The profession seeks legal regulation and licensing

of professionals.11

7. Hughes. 1958. _O_EQ Citop pOLI-Ll'O
8 Jackson, ope.cite., p.10.

9. Goode, 1960, Op.cit., p.903; Hughes. 1963, op.cit.,
p.658; Millerson, Op.cit.

10. Goode, 1960, loc.cit.; D.S. Anderson and J.S,
Western, 1972, Professional socialization., In
F.J. Hunt, (Ed.). Socialization in Australia,
Sydney: Angus and Robertson, pp. 288-306,

11. Goode, 1960, loc.cit.; Wilensky, OpeCite, Pe1L5e
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4o Members of the profession seek to constitute
licensing and admission boards.12
5. Members of the profession seek to shape legislation
concerning that profession.13
6 The occupation gains in income, power, and prestige,
and it can therefore attract good students.1u
7« The practitioner is relatively free of lay
evaluation and control.15
8. The terms of practice enforced by the profession
are often more stringent than legal controls.16
9., Members are exceptionally strongly identified and
affiliated with their profession.’’
10 The profession is likely to be a terminal
occupation,18
11. The training provided for the profession takes place
in a formal setting - in a higher education
institution.19
12. The occupation is followed on a full-time basis.2O
12, Goode, 1960, loc.cit.
13, 1ibid.; Wilensky. op.cit., p.145.
14, Goode, 1960, loc.cit.
15, ibid.
16, ibid.
17. ibid.
18, ibid.
19. Wilensky. op.cit., p.14b.

20,

ibid., p.1L2.
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13, A formal ethical code is deVeloped.21
14 The occupation is recognized as a profession by
those outside the occupation.22
15. Members conform to and internalize specific norms
and Values.23
‘46, A professional organization is formed, and this

assumes a wide range of powers in social,

2l

educational, legal and political matters,

Studies in professionalization often centre on
25

"semi"-professions.

"emerging" or '"marginal" or
Semi~professions are characterized by less theoretical
knowledge, and a less established background. This
less established background may indicate less colleague
solidarity, a weaker community ethos, a less defined and
meaningful code of ethics,etc. A large number of
members are usually women (nurses, social workers,
librarians, school teachers) and semi-professionals
generally are salaried employees working in bureaucratic
organiéations. It is in this area that many studies

of the conflict between professionalization and

bureaucratization have been made, This, however, is

21. ibid., p.142.

22, Millerson., ope.cite., p.12.

23, ibid., p.10.

24, ibid., passim. Wilensky. ope.cit., p.1LL.

25, See for example, Etzioni, (Ed,). 1969. op.cit.;
Jackson, op.cit.; Barber, op.cit., p?gfgr_
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not a significant part of the present work,

In addition to the "semi-professions" are the
"sub-professions". Professional engineers rely heavily
on "sub-professionals" e.g. technicians and draughtsmen,
and also on non-professional tradesmen. Educational
objectives relating to these three levels in engineering
have been clearly specified,

The objectives of professional engineering education

have been stated as:26

(a) Integration of a broad background of basic and
engineering sciences into a meaningful
educational experience to develop the ability to
apply knowledge pertinent to a substantial
engineering discipline to the identification and
solution of practical engineering problems within
a branch of engineering,

(b) Development of a professional attitude and an
appreciation of the role of the engineering
profession in society.

(¢c) The award of a qualification recognized by the
profession as fulfilling the academic requirements

of professional practice,

26, Lloyd. op.cit., p.71.
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One can qualify in the ways described above in Chapter II,

The objectives of Engineering Technician Education
27

have been stated as:

(a) Integration of applications of science and
techniques of mathematics into a meaningful and
relevant educational experience to develop the
ability to apply knowledge pertinent to an
identifiable technical discipline to practical
problems within a technical speciality,

(b) Development of responsible attitude in keeping
with the importance of the role of the technician
in the engineering team,

(¢) The award of a qualification identifiable as
fulfilling the educational requirements for sub-

professional employment,

Entrance to engineering technician courses is
usually set at two years below matriculation, though in
Victoria the tendency has been for entry at one year
below matriculation, The duration of the course is
commonly five years part-time or three years full time
and the courses are taken in a technical college. The

professional, it has been suggested28 is sometimes

27. ibid.
28, In interviews with the author.




suspicious of what he sees as encroachment by a

technician on the professional sphere, Over the years
there have been complaints that there were not enough
engineers to service industry and government and as a
result, sub-professionals (technicians) have been doing
professional work (unofficially, of course). The area

of demarcation between professionals and sub-professionals
is a matter of continual concern,

The objectives of Engineering Tradesmen Education
29

have been stated as:

(a) Essentially as an adjunct to on~job training
during apprenticeship education directed towards
the development of manual skills and a knowledge
of’tools, materials, practices and machines
associated with a particular trade,

(b) As a prerequisite to licensing, the passing of
trade proficiency examinations in theory and
practice, When licensing is not required, the
passing of examinations is not necessarily a

condition to completion of apprenticeship,

Entry to tradesman status is via an apprenticeship
which usually includes several years of on-the-=job

experience and training supplemented by technical

29, Lloyd. op.cit., p.71.
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college courses., While the tradesman is indispensible
in engineering, his education is of no concern to the

subject of this thesis,

It is the education of the professional that
commands attention for in the production of a professional
there is interaction between two'organizations - the
educational body and the profession, On the one hand
the universities have traditionally seen themselves as
autonomous bodies, The same traditions of autonomy do
not apply to other tertiary education bodies., On the
other hand the profession, in order to protect and
increase its status, must concern itself with a broad
range of educational issues, if in fact higher education

is a means to that status,

Thus in a situation where each of these organiza--
tions must interact with the other, there is a potential
conflict situation which may manifest itself in the policy
making process. There may be a coincidence of interests,
and then no conflict will result, Whether there is
conflict or not will be examined below, but now attention
must be turned to the sorts of questions that arise in

planning and executing a professional engineering course,
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SOME EDUCATIONAL. ISSUES

The first ever formal engineering course started
in Paris in 1747 and it was not until approximately 4100
years later fhat formal courses started elsewhere in
Europe and the United States, (See Engineering Education
time chart, Appendix B). Until formal courses developed,
the engineering student, like other professional students
at that time apprenticed himself to a working
practitioner., As courses developed these provided
another channel for entry to the profession, either
through part-time courses in mechanics institutes (or
their equivalent) or in the universities, The
University of Glasgow was the first university with an
engineering course, starting it in 1840, and very shortly
after Irish and then English universities offered

engineering courses,

In Australia mechanics institutes were founded in
the colonies in the 1820s and 1830s while engineering
education started at Melbourne University in 1861,
although a full chair of engineering was not established
until 1879. In 1849 a Committee of the N.S.W,
Legislative Council decided to have a chair of engineering

as a foundation chair in the proposed Sydney UniversityBO

30, Sir Henry Barraclough. 1933. The engineering school
in retrospect. Journal I,E,Aust, 5, p.310,
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but it was not until 1884 that a chair was established
there - although the teaching of engineering had begun in

the previous year,

In 1972, professional engineers were being trained
in ten universities and about 23 other tertiary institutes

in Australia,

Even in the early years there was conflict over
what should be taught., When the four year course in
enginéering was 1introduced at Melbourne University students
were dismayed to £ind that for the first three years they

had to do the Arts degree.31

The sorts of problems that
arose then, and arise now, relate to (i) the length of
courses, (ii) the content of courses, and (iii) the

type of courses,

(1) Length of courses

One important definitional characteristic of a
profession is that the knowledge acquired over time is
communicable through some sort of educational process.
This transmission takes place over a number of years,

What is the optimum number of years?

31. A.H. Corbett, 1961. The first hundred years of
Australian engineering education, Journal I,.E,Aust.
33’ po1530
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By the time a university had been established in
each state (1913) engineering courses had settled down
to a four year full-time duration. This 1is still the
pattern today although there has been some criticism of
this being too short a period in which to teach a student
to come to grips with fundamentals as well as aspects of

massive technological change.32

The American Society of Engineering Education has

recently published a major study entitled the Goals of

33

Engineering Education and one important recommendation

was that the first qualification be a masters degree
obtained after five years., Extending the course to five
years in Australia has not met with great approval
although individuals have in the past and for a number

of reasons suggested lengthening Australian university

courses, Other considerations aside, it appears that

32. See "Letters to the Editor". Journal I.E,Aust. 44
(June 1972), pp.23-4, one of which argues that
engineering courses should be lengthened to five
years, The other suggests courses should be
reduced to 3 years. In interviews with
engineers, the author found no real support for
the notion that engineering courses be reduced
in length,

33, Goals committee, 1968. Goals of engineering

education - final report, Journal of Engineering
Education, 58(5).
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ﬁhe supply of engineers will be greatly reduced if
training is increased to five years, Non-university
courses are in some cases only three years, but the
I.E,Aust, has announced that from 41980 professional
recognition will be given only to those who have completed

at least four years of satisfactory full time study.y4

In addition to its educational basis, course
length is an important status determinant, Professional
status is conferred after a course of study that takes

several years, It is not seen to be something that is

attained easily. The professional body has an obvious
interest in course length. In attempting to specify
the length of educational courses it is protecting its
own status and indirectly limiting entry to the

profession.

(ii) Content of courses

Members of the engineering profession strongly
affirm the need to have a solid science based course,

arguing that the engineer must understand the pure and

34, The announcement was first made in the Journal
I.E.Aust. 1967. 39(1), p«MO. It is reproduced
in Appendix C., See also the editorial in the
Journal I.E,Aust,, June 1972, p.3.
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scientific fundamentals of his practice, It is further
argued that if a course is overloaded with practical
material much of this will soon become obsolete and
unless the engineer has a firm grasp of principles he
will not be able to adapt to change and thus will not be

able to cope,

In the United States of America and Canada in
the early 1950s engineering courses were approximately
25% mathematics and science, 45% engineering principles
and 30% elective humanities and social sciences. Ten
years later the percentages had changed to approximately

L0, 30, 30 while in some schools it was 50, O, 50,32

As there are people with different interests in
what is to be taught, this is a major area of conflict
and comments such as "the new graduate is too
theoretical", "the new graduate can't do the work the
employer expects of him" ete., highlight the issues that

arise out of these differing interests,

A very different view is that subject matter is

not terribly important, It has been argued that it

35. A.C. Gross., 1969, On engineering education and
engineering students, Journal of Higher
Education. 40, p.523.
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matters very little whap is taught in the course of
study so long as the graduate has the right sorts of

values and fits the professional sub-culture,

C., Jencks and D, Riesman hypothesise
that the function of a professional school is not
primarily to teach a narrowly defined set of
skills of the kind measured by examinations, but
to define a set of general criteria that recruits
to the profession ought to meet, and to screen
out those who do not measure up. ... If he does
this [display the right sort of attitude] he
gets through the course of study, otherwise he
does not, He can always fill in the gaps in
his professional knowledge once he is in
practice. 36
Analysis of the conflict over what should be
taught is important, for it will highlight the interests
of those who are concerned with professional engineering

education,

(iii) Types of courses

About one half of Australia's engineers qualify
through a university course and the other half through
non-university courses, It has been suggested by some
that the diploma is a poor man's degree, while others

argue that a diploma and a university degree are quite

36, Jencks and Riesman, QOp.cit., p.206,
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different, the holders of these respective qualifica@ions
being different sorts of engineers, It has also been
argued that non-university institutions are not only
necessary, but are better equipped to turn out the sort
of graduate that industry requires, Their courses have
a different emphasis from that in university courses,

but are in no way inferior - just different. There is
a place for the person, it is argued, who does only 75%

of the full university course.37

While a great deal has been written on the binary
system of higher education and professional education
within the strata, questions can also be raised
concerning the relationship between the profession and
the educational bodies, especially with regard to the

types of courses that are available,

In many professions university or college training
is not accepted as a sufficient condition for entry to
38

the profession, In some cases the professions have
educated and trained their own members, This has been
the case with the engineering institutions (among others),
As the universities have expanded, many professions have

chosen to become associated with them, Many emerging

37« R.W. Parsons. 1956, The engineer and his education.
Journal I,E,Aust. 28, p.89,

38, Millerson., op.cit., cites many examples,
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professions have seen university affiliation as a status
boost to their occupation and have moved to achieve a

university degree as their professional qualification.39

C.E, Moorhouse sees the requirement of a degree
for many professional courses as a serious drawback
"since the professional institution is then in a position
to lay down unduly exacting requirements about the degree
and hence limit the University's freedom in an undesir-
able manner".)"0 Engineering courses have been subjected
to criticism from the I.E.Aust., from industry (see below),
and also from academics such as ProfessorvH.R. Vallentine
who sees Australian university courses as "either static
or evolving at a timid rate, the courses for the most part

are inflexible, difficult and almost wholly technological;

and the failure and wastage rates are unduly h:I,gh".)41

39. Some recent Australian examples include the attempt
by the Real Estate Institute to have established
a degree course in Real Estate at Macguarie
University, Sydney - also, the recent successful
example to give the military profession full
degree status by awarding degrees of the
University of New South Wales to graduates of the
Royal Military College, Duntroon, (The Duntroon
College in suburban Canberra has become the
Faculty of Military Studies of the University of
N.S.W. in suburban Sydney).

40, C.E, Moorhouse. 1960, Technical and technological
education in Australia, Australian Journal of
Education. )4 ) p01 790

4L1. H.R, Vallentine., 1968. Engineering education and
the university. The Australian University. 6,
p.182o '
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The profeséion has been described and some issues
relevant to the professional education system have been
raised. How are these issues of length, content and
type of course communicated within the professional
engineering education system -~ and what are the
ramifications? These issues will be examined in terms
of entry to the profession; professional organization;
control over training; and control over licensing,

certification and accreditation,

ENTRY TO THE PROFESSION

The importance of the relationship between the
profession and the educational institution can be
~understood by examining the way in which entry to the
profession is achieved, who makes the decisions regarding
éntry, and the basis upon which these decisions are made,
The extent to which engineers can control entry to their
profession will help determine the future status of the
profession, Different elements within the profession
might want different characteristics in their graduate,
€e.Ze y Some might expect graduates to have more practic