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ABSTRACT: This article is an outcome of a research project undertaken by the UNESCO International Centre for Engineering
Education (UICEE) under the occupational training programme offered to undergraduate overseas students. There have been several
projects already accomplished under this programme. Generally, by participating in this unique programme, students acquire
fundamental, essential and critical skills to carry out such academic activities. The engineering profession presently requires the
introduction of additional skills into the curriculum such as non-professional skills, science skills, specialised technical skills,
individual personal skills, etc, to ensure the proper development of an engineering graduate for the 21% Century. The objective of the
project was to determine how those skills are being developed through the double degree programmes, and in particular how
Australian universities realise the provision of double degree programmes, combining engineering with such specialities as business,
economics, commerce, accounting, management, etc. The paper provides some information on this matter. Particular emphasis,
however, is being placed on the double degree programmes offered by the so-called Great 8 Australian universities.

INTRODUCTION

When examining the current situation in engineering education,
one can find it quite different to what it was ten years ago.
Presently, industry demands from engineering graduates more
than just perfect technical knowledge [1]. A broader
understanding of business, economical, political and social
issues is required [2][3]. Due to the increasing trend of
olobalisation, these changes are not limited to nationa
boundaries as they take place on an international scale.

When considering the Australian scene, the Review of
Engineering Education Exposure Draft states that engineering
education in Australia has a good reputation for its outcome
of graduates who are adaptive and flexible. However, due
to the drastic changes occurring, it was also recommended
that the engineering education system must also undergo
radical changes, otherwise, Australia will not be able to
maintain and further develop its position in an increasingly
complex and demanding world. This is a big challenge
for Australian engineering education as it means that
fundamental changes in universities have to be made as a
matter of urgency [4].

To include the so-caled soft skills in the engineering
curriculum, which can be developed through business,
commerce, economics, communication, etc, could be a first
step to make engineering students familiar with fundamental
aspects that are different from pure engineering concepts.

A double degree programme represents an even more efficient
aternative in comparison to the single degree programme,
which may only include very limited non-engineering
concepts and ideas. By attending a double degree, which
combines engineering with business or commerce, economics,
etc, engineering students would not just receive an introduction
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to these particular fields but they would aso have the
opportunity to acquire a deeper understanding of related issues
from different disciplines, augmenting not only their
professional knowledge base, but aso the necessary soft
skills.

The advantage of attending a double degree programme is to
reduce the time of studying the two degrees separately from
seven to five years of full-time study. Another advantage of a
double degree is that the graduates develop skills in different
areas, expanding their horizons and enhancing their chances in
labour markets, both nationally and internationally. Offering a
BE/BBus or BE/BCom, BE/BEcon, etc, could also be seen asa
chance to gain a greater gender balance in engineering
education by getting more women into engineering, thereby
providing many new perspectives in a traditionally male-
dominated field [5].

Determining what methods Australian universities use to offer
double degree programmes in these particular areas of study is
an objective of the paper. How the so-called Great 8 Australian
universities perform, as these are the leading ingtitutions of
higher education across Australia, is of particular interest to this
research.

AUSTRALIAN UNIVERSITIES - AN OVERVIEW

Australian ingtitutions of higher education consist of 31
colleges and 39 universities. As can be observed in Table 1,
just under 50% (actually 17 out of 39) of Australian universities
do not offer the combined degree programme in the engineering
and commerce area of study.

Geographically, across Australia, it can be noticed that neither
Tasmania nor the Northern Territory give the opportunity for
students to enrol in this kind of double degree programmes.



Table 1: Bachelor double degree programmes in engineering and business, commerce, etc, in Australian universities.

Double Degree Bachelor Programmes
University . . .

Engineering Commerce, Economy, Business (Adm.)

The University of Adelaide E”g! neering Economics

ngineering Finance
The Australian Catholic University - -
The Australian National University Eng! neering Commer_ce
ngineering Economics

University of Bdlarat Engineering Commerce

Bond University - -

University of Canberra - -

Central Queensland University Engineering Business Administration

Charles Sturt University - -

Curtin University of Technology Engineering Business Administration

Deakin University Engineering Commerce

Edith Cowan University Engineering Business

The Flinders University of South Australia - -

Griffith University Engineering Business Management

James Cook University of North Queensland - -

La Trobe University - -

Macquarie University - -

The University of Melbourne Engineering Commerce

M onash University Engineering Commerce

Murdoch University Engineering Commerce

The University of New England - -

The University of New South Wales - -

The University of Newcastle Engineering Business

Northern Territory University - -

University of Notre Dame Australia - -
Engineering Business M anagement

The University of Queensland Engineering Commerce
Engineering Economics

Queensland University of Technology Engineering Business

Royal Melbourne Ingtitute of Technology Engineering Business Administration

Southern Cross University - -
Engineering Management

University of South Austraia Engineering Management (Marketing)
Engineering Commerce

University of Southern Queensland Engineering Business

Swinburne University of Technology Engineering Business

The University of Sydney Engineering Commerce

University of Sunshine Coast - -

University of Tasmania - -

University of Technology, Sydney Engineering Business

Victoria University of Technology - -

The University of Western Australia Engineering Commerce

University of Western Sydney - -

University of Wollongong Engineering Commerce

Note: The so-caled Great 8 Australian universities are listed in bold.

Most universities, 18 of those 22, provide one business
option to be combined with the BE in a double degree
programme. Only four universities offer more than one
business discipline for this double degree programme. The
BCom as a partner with the BE represents the biggest
percentage with 39% or 11 programmes. This is followed by
the BBus with 21%. Both are the most frequent options
availablein Australia.

This observation raises the question whether it is more
convenient for engineering students to obtain a broad under-
standing of basic business and commerce aspects, which are
offered in those specific Bachelor programmes, rather than by
the combination with atoo specialised Bachelor course, like the
BFin or the BBusMan. Industry demands engineering graduates

with a thorough understanding of broad issues related to
engineering and the development of business and social skills.

THE GREAT 8 AUSTRALIAN UNIVERSITIES

The term Great 8 is synonymous for those eight Australian
universities (see highlighted universitiesin Table 1) that have
been established as the leading universities in Australia. They
also provide a benchmark for Australia's higher education
nationally and internationally.

When looking at the engineering specialisations, they are
amost the same at every university. As investigated, nearly
all faculties of engineering of the Great 8 make all
engineering specialisations available within the double degree



programme. However, the University of New South Wales, as
part of this group, provides the combination of the BE only
with the MCom in this area.

When examining the number of fields of study within the
BCom, at least four of the Great 8 universities students can
choose their course of specialisation from more than 10
options. The University of Sydney offers within the BCom the
highest number of specialisation options, which are actually
16. Accounting & finance, economics, marketing,
management, and business & economics statistics can be
regarded as the main commerce disciplines.

The University of Sydney is the only university currently
to offer the BE in E-Commerce. Moreover, the University
of Sydney and the University of Western Australia
are the only universities to actually provide E-Commerce
as a commerce specialisation. Furthermore, it should be noted
that almost every university of the Great 8 gives the faculty of
engineering general supervision over the double degree
programme.

Having a critical view on the credit point count of the double
degree programmes, it was noted that several universities give
the engineering part preferential treatment, compared to the
non-engineering part. Considering that the amount of credit
points is connected with the number of courses suggests that
some universities offer a BE degree with additional business,
commerce, economics, etc, aspects instead of introducing a
double degree programme.

COMPARISON OF THE COMPULSORY COMMERCE
COURSES WITHIN THE BE/BCOM PROVIDED BY THE
GREAT 8

Table 2 shows the compulsory commerce subjects that have
to be taken within the BE/BCom offered by six of the Great 8
Audtralian universities. These give students a basis for
subsequent studies in one of the provided commerce
disciplines. The number of the compulsory commerce courses
ranges from four to 12. Table 2 shows that the compulsory
commerce courses usually have to be taken within the first
three years of study of the BE/BCom programme.

Table 2: Overview of the compulsory commerce subjects within the BE (Mech.)/BCom programmes at the Great 8 universities.

Univ. B o> vear 39 yi o
Australian | «  Financia Accounting e Economicsl e Business
National Fundamentals ¢ Quantitative Methods for Information
Univ. e Accounting & Financia Business & Economics 1 Systems

M anagement ¢ Quantitative Methods for e Introto
Business & Economics2 Commercia Law
Univ.of |+ Introductory *  Introductory Econometrics
Melb. Microeconomics
e Introductory
Macroeconomics
e Quantitative Methods 1
Monash ¢ Principles of e Introductory
Univ. Microeconomics Management:
¢ Principles of Managing
M acroeconomic People & Org.
¢ Business & Economic e Introductory
Statistics 1 Management:
e Business & Economic Management &
Statistics 2 Org.
e Accounting Principles
e Introductory Financia
Accounting
Univ.of |+  Computer-based ¢ Financia Reporting Introductory * Introto * Introto
Queens- Information Systems ¢ Financia Management Microeconomics Marketing Managem’t
land e Quantitative Economics | ¢  BusinessLaw Introductory
& Business AnaysisA ¢ Fundamentals of Cost Macroeconomics
e Quantitative Economics Accounting
& Business AnaysisB
* Introto Financia Acctg
Univ. of e Accounting I1A ¢ DaaAnaysis Introductory
Sydney e Accounting IB e Hypothesis Testing Microeconomics
Introductory
M acroeconomics
Univ.of |+  Financia Accounting *  Microeconomics, Prices &
Western |+ and Markets plus either
Australia | ©  Management Accounting | +  HR Management and
e or ¢ Management &
e Organisational Organisation or
Behaviour ¢ Introto Finance and either
¢ Corporate Financial Policy
or
¢ Derivatives: Markets &
Products
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Monash University is the only university where the commerce
part of the BE/BCom begins in the second year of study, hence
the compulsory commerce subjects cannot be taken any earlier
than in the second year of study. Notably, the compulsory
commerce subjects offered by the University of Queensland,
within the BE/Bcom, are distributed over al five years of
study. Furthermore, the University of Queendand provides the
highest number of commerce disciplines.

It was also observed that the compulsory commerce subjects
within the double degree programme are almost the same as
within the single degree programme.

When looking at the variety of those particular courses offered
by the Great 8 Australian universities, the most common
courses are introductory courses in  micro- and
macroeconomics, in the areas of accounting and finance, and in
business and economics statistics.

Surprisingly, essentiadl commerce disciplines, such as
organisational management, marketing and business law, are
not that well represented as compulsory commerce courses.
Interestingly, the University of Western Australia has some
compulsory units that vary according to the commerce major
chosen for subsequent studies.

SUMMARY AND CONCLUSION

To sum up the investigation’s results, it must first be mentioned
thata 22 out of 39 Audrdian universities provide
the BE/BBus or BE/BCom, BE/BEcon, etc. When looking
back, it has to be taken into consideration that half of all
Australian universities is quite a large proportion, because
double degree programmes have become more and more
popular over the last few years. But is it not more important to
look for what the future world will demand and to determine
what number and combination of double degrees would be
the right one?

Moreover, an interesting observation was made that in two
out of seven Audralian States, there is no possibility for
students to enrol in this particular type of double degree
programmes, thereby diminishing student opportunities and
those states knowledge base. Ultimately, graduates from
other States will have industry-demanded skills, and with
that a competitive advantage over university graduates
from Tasmania and the Northern Territory. As such, the
long-term prospects of the economy of these two States will
suffer, as they will need to import soft-skills qualified
graduates.

One recommendation to be drawn here is that at least one
university in each state, established as that state's centre of
excellence, should provide a double degree programme
covering the BE/BBus or BCom, BEcon, etc.

Further investigation yielded interesting results on the leading
universities of Australia

As aready recognised, while looking at al Ausraian
universities, the Great 8 also showed the highest frequency in
business-related fields to be combined with the BE; the BCom
had the highest frequency (11 programmes across Australia's
universities). The reason for this is may be that it is more
convenient for engineering students to become familiar with
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business skills in a more general sense, instead of focusing on
just one commerce stream.

The University of Sydney, Austraia’s first university, was
found in this study to be very up-to-date with a vision
for the planning of future academic activities. Currently, It is
the only university among the leading universities that provides
E-Commerce as an engineering specidity, as well as a
commerce major. Given the considerations of the growing trend
of information technology in all areas of daily life, students
with qualifications and skills in this area would be well

prepared for labour markets, both nationaly and
internationally.
Further research on the ratio of both components of

the programmes also generated some interesting observations.
By having had a closer look at the credit point count of
the double degree programme, it was found that some
universities privileged the engineering when compared with
the non-engineering discipline. Keeping in mind that the
credit point count is related to the number of courses,
a conclusion can be drawn that the double degree is not
meant to be interpreted as being completely equitable.
Interestingly, there were just three universities out of the
Great 8 that realised the meaning of the term double degree in
this respect.

Further investigations showed that there were compulsory
commerce units (with some variation) at al six of the Great 8
universities offering a BE/BCom degree.

It is seen as an advantage for engineering students to have a
basic knowledge of several different commerce aspects,
acquired by attending compulsory commerce courses, in
order to become familiar with the complexity of commerce
issues. The University of Queendand must be cited as a
good example because it is the only university of the Great 8
where every dignificant commerce discipline is being
represented within the compulsory core subjects undertaken by
all students.

It is suggested that most universities offering a BE/BCom
programme should reconsider the programme's delivery
structure in these particular fields of study so as to familiarise
engineering students in these programmes with all commerce
disciplines that are considered important to meet the needs of
industry.

A general conclusion that can be drawn from this study is
that the 22 Australian universities are on the right path
with regard to providing the double degree programmes in
the fields of engineering and business, commerce, economics,
etc. Nevertheless, looking at our increasingly complex and
demanding world should be a prime objective concerning the
further development of double degree offerings [6]. Finaly,
more double degree programmes should be launched at
additional Australian universities. Furthermore, inequalities
that are apparent between the two components should be
eliminated.

REFERENCES
1. Haywood, E. and Madden, J., Preparing for employment.

Proc. 2™ Asia-Pacific Forum on Engng. and Technology
Educ., Sydney, Australia, 270-272 (1999).



Cole, T.W., The increasing role of entrepreneurship in
engineering education. Proc. 1% Russan Seminar on
Engng. Educ., Tomsk, Russia, 31-35 (2000).

Beder, S., Valuable skills learned from “basket-weaving”.
Engineers Australia, March, 46 (2000).

Review of Engineering Education-Exposure Draft Report
(1996),

http://www.uow.edu.au.pwrsysed/proj ect/review.htm
Double-barreled degrees trigger women's entry into
sciences (2001),
http://www.unisa.edu.au/news/media2001/260301.htm

37

http://www.adel ai de.edu.au/Cal endar/undergraduate/econo
mics.pdf

http://www.anu.edu.au/padhandbook/2001/htm
http://mww.unimel b.edu.au/HB/index.html
http://www.unsw.edu.au/index/
http://www.monash.edu.au/pubs/handbooks/undergrad/

. http://www.uq.edu.au/courses/index.html

http://www.usyd.edu.au/publications/handbooks/2001_han
dbooks.htm

http://www.publishing.uwa.edu.au/handbooks



The Global Journal of Engineering Education

The UICEE's Glaobal Journal of Engineering Education (GJEE) was launched by the Director-
General of UNESCO, Dr Frederico Mayor at the April meeting of the UNESCO International
Committee on Engineering Education (ICEE), held at UNESCO headquarters in Paris, France, in
1997.

The GJEE is set to become a benchmark for journals of engineering education. It is edited by the
UICEE Director, Prof. Zenon J. Pudlowski, and has an impressive advisory board, comprising
close to 30 distinguished academics from around the world.

The Journa is a further step in the Centre's quest to fulfil its commission of human resources
development within engineering through engineering education, in this instance, by providing
both a global forum for debate on, and research and development into, issues of importance to
engineering education, and a vehicle for the global transfer of such discourse.

In the first five years of the Journal’s existence, 220 papers over 1,670 pages have been
published, including award-winning papers from UICEE conferences held around the world.
Papers have tackled issues of multimedia in engineering education, international collaboration,
women in engineering education, curriculum development, the future of engineering education,
the World Wide Web and the value of international experience, to name just a few. Other
examples include: Vol.3, No.1 was dedicated to papers on quality issues in engineering
education; Vol.3, No.3 focused on papers given at the 1% Conference on Life-Long Learning for
Engineers; Vol.4, No.2 centred on the German Network of Engineering Education and was the
first issue published entirely in the German language; Vol.4, No.3 centred on the achievements of
the 2™ Global Congress on Engineering Education, held in Wismar, Germany; while Vol.5,
No.2, had a more regional focus on Taiwan.

The GJEE is available to members of the UICEE at an individual member rate of $A100 p.a., or
to libraries at a rate of $A200 p.a. (nominally two issues per year, athough each volume has
included an extra, complementary issue). For further details, contact the UICEE at: UICEE,
Faculty of Engineering Monash University, Clayton, Victoria 3800, Australia. Tel: +61 3 990-
54977 Fax: +61 3 990-51547, or visit the UICEE Website at:
http://mwww.eng.monash.edu.au/uicee
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