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Australian Council of Engineering Deans 
Submission to the Senate Employment, Workplace Relations, Small Business and Education References Committee inquiry into the capacity of public universities to meet Australia’s higher education needs.

Preamble

The education of Australian professional engineers is the responsibility of 36 university engineering schools, which currently produce about 9,000 graduates a year. Just over 50,000 students, 15% of whom are international fee-paying students, are currently enrolled in professional engineering undergraduate and postgraduate courses in Australia. Engineering schools also provide research training and undertake research, development and consulting activities essentially directed towards improving the engineering capability of the nation’s industrial base and contributing to new technology development. 

The Australian Council of Engineering Deans (ACED) provides a forum for deans to address matters of mutual interest in engineering education and research. Its mission is: ‘to promote and advance engineering education, research and scholarship in Australia’.
Engineering is commonly but rather simplistically viewed as being part of ‘science and technology’ (S&T). But while science is clearly concerned with discovery and technology with current applicable knowledge, engineering is concerned with creating something with significant technical content for a specified purpose. Professional engineers have been referred to
as ‘originators and facilitators (whose) role in society is to use a multiplicity of skills to transform concepts into structures, factories, services, systems and manufactured products. They are responsible for the safe and efficient construction and operation of industries and infrastructure. Their activities span most areas of the Australian economy’. 

Engineering is a bridge between scientific discovery and innovation - the successful introduction of something new - as well as being a creator of new technology. In his recent report to the Australian Government
, the Chief Scientist refers to science, engineering and technology (SET) as  ‘(underpinning) our future as a thriving, cultured and responsible community’.
ACED is concerned, however, that deteriorating SET education infrastructure and declining staff numbers in Australian universities relative to neighboring nations will impact seriously on our capacity to compete internationally unless immediate steps are taken by the Federal Government to arrest the downward trend with an increase in core funding. 

Specific Comments on the Terms of Reference

(a) Adequacy of current funding arrangements

i. Current funding is insufficient to serve increasing demand. Student/Staff ratios (SSR) have escalated in recent years and show no sign of levelling out.
 For Engineering, the SSR was 10 in 1986, 13 in 1993, 15 in 1998 and is currently about 18 (with some schools reporting 20 or higher). This has occurred as a result of the inexorable reduction in funding by the Commonwealth and the increasing transfer of funds by universities away from coalface teaching and research activities due to increasing central costs. This situation is unsustainable.

ii. Current funding levels impose on universities the need to devote scarce resources to chasing other forms of income, which activity impacts heavily on the ability to engage in scholarship research and, indeed, to ensure quality teaching. 

iii. Current funding levels have affected the quality and diversity of teaching and research – for the reasons mentioned above. Classes have become overcrowded because universities have been forced to chase every fee-paying student they can get in order to supplement their budgets. The load falls inordinately on engineering because of its relative attractiveness to overseas students. Funding restrictions also mean that students cannot get the practical exposure to modern technology they should have. It is embarrassing to see the quality of university laboratories in Singapore, Hong Kong and Malaysia when we are claiming to be able to provide top-quality SET education here for students from those countries.

(b) Private funding 

i. Australian industry in general has a poor record in supporting science, engineering and technology (SET) education. In a recent report
, distinguished visiting UK engineer, Professor K J Miller FREng, pointed out that: ‘the lack of industrial support (technical, moral and financial) to universities… was most marked: more so than in any other country I have visited. The value of the industry-university interface does not appear to be appreciated.’
Industry should be encouraged by government to increase its support for SET in universities.

ii. In growth of new-economy industries, Australia compares unfavorably with other relatively small countries such as Finland, Ireland and Israel, all of which have technology-intensive economies supported by a high proportion of engineers in the workforce and a first-class SET education sector. In Israel, for example, there are about 1,400 engineers per 100,000 of population – more than twice that of Australia.

It is important that the balance between the ‘generators and translators’
 of intellectual capital be set at an appropriate level to ensure our future success in global markets. In 1998, however, only 7% of degrees awarded in Australia were in the essential ‘translator’ areas of engineering and technology, placing us at the bottom of the international league.  By comparison, Finland (an exemplar in the Chief Scientist’s Discussion Paper) had 26% of its degrees in engineering and technology. Clearly, attention needs to be paid by Government to correcting this imbalance.
The blanket abolition of HECS-funded places has closed down many coursework Masters programs, and Australian industries will be the ultimate losers when they realise what has happened. The recent announcement of loan support may go some way to redressing this.

iii. A common concern of deans of science and engineering is the problem of deteriorating university laboratory infrastructure
. The teaching of science and engineering has an essential “practical” base that necessitates ongoing maintenance and frequent upgrading of costly laboratory facilities. While the innovation initiative provides some additional funds for specialist research infrastructure, teaching infrastructure is funded from recurrent income, which is insufficient to meet all the current needs. For example, provision of general computing facilities across all areas is consuming additional funds at the expense of teaching laboratories, but this has not been recognised in DETYA’s funding mechanism. This needs to be addressed otherwise standards will fall and training will become irrelevant for modern industry.

iv. Research, across the spectrum from fundamental to applied, is an essential activity in engineering schools. As well as providing a contribution to new scientific knowledge and to new and better methods of design, analysis and practice, it is crucial for engineering schools to maintain contact with rapidly evolving technologies to ensure that the courses they teach are maintained at the cutting edge. This can only be achieved if a high proportion of core teaching staff are active in research and scholarship. Reduced funding is seriously affecting the ability of engineering schools to maintain course standards, with increasing numbers of staff on short-term contracts or employed casually. The longer-term effect of this on the nation will be an inevitable deterioration in public infrastructure and services and increasingly uncompetitive industry. 

Australia is falling behind our northern neighbours who understand the crucial importance of high quality engineering education and research to their economies.

v. The CRC scheme has been extremely successful in providing a broad base for innovation in areas of national importance and for fostering innovative thinking and entrepreneurial activity. Higher-degree students engaged in CRC research have had the added benefit of exposure to a culture of innovation and entrepreneurship, and this can only augur well for the future. 

CRCs clearly play a major role in universities’ commercialised R&D structures and are to be encouraged. Some also make a contribution to undergraduate teaching, albeit a minor one overall. Lack of adequate venture capital remains an important issue.

(c) Public liability consequences
No comment

(d) Equality of opportunity to participate
i. Regarding the levels of access among social groups under-represented in higher education:

A matter of considerable concern to ACED is that so few women are being attracted to the profession; only 6% of practising engineers are women. While the percentage in undergraduate courses has risen in recent times to about 15%, growth appears to have ceased in the past few years despite concerted efforts by engineering schools to attract more women into their courses. ACED has strongly supported the principal recommendations of the 1996 Review of Engineering Education
 directed towards redressing this imbalance through the development of engineering programs that recognise and are connected to community needs and issues, recognising the alternative outlooks that women can bring to engineering through different interests, backgrounds, knowledge and work and family roles.

It was recently reported that there are only five qualified indigenous engineers in Australia
 compared with an estimate of 2,500 if equality of opportunity were fully realised. The under-representation of indigenous students in Australian engineering schools is currently being addressed through the Indigenous Australian Engineering Summer School program that has been held for four years in different universities, with the assistance of the philanthropic organization Aboriginal Engineering Aid.  

ACED proposes shortly to embark on a major study of equity issues and measures to overcome deficiencies and will be seeking financial support for this from DETYA, professional bodies and industry.
(e) Attraction and retention of staff

The foremost issue in engineering education identified by ACED in a recent review was concerned with academic staff 
. This related to high workloads, deteriorating facilities, poor remuneration and unrealistic management expectations. Recruitment and retention of appropriately qualified staff is a major headache for deans. Staff morale is at an all-time low. Poor salary levels and inability to provide significant start-up funds limit the ability of engineering schools to attract world-class staff, especially at senior levels. The decline in the value of the A$ has virtually ended recruitment of quality staff from the US and elsewhere and has encouraged reverse flow. 

(f) Capacity to contribute to economic growth
i. Engineering schools play a key role in economic wellbeing by educating and training young people who proceed to add value to business and community endeavour. Much of the research carried out in engineering schools is directed to solving local problems. This is particularly important in regional universities; strong engineering schools are able to assist local industries by providing specialist expertise and students to carry out investigative and design projects under supervision. Engineering schools, while often small, are greatly valued in regional centres.

ii. Currently about 7,500 overseas students are enrolled in undergraduate and postgraduate engineering courses in Australia. Places are keenly sought by overseas students because our courses are internationally recognised as being of high standard (see g.). At an average fee level of $15k, this represents an annual fee income of $113million. Adding in living costs and associated expenditure, the estimated export income contribution to the Australian economy by engineering schools is about  $200million per annum, or $1billion over a five-year period. Further growth is limited by staffing provision and existing physical facilities, the expansion of which is limited by other needs within universities. Competition from countries in our region with stated goals of becoming education exporters, particularly Singapore and Malaysia, must also be addressed. Failure to do so will place our current export earning capacity at considerable risk. 
iii. In some areas of engineering that are vital to the nation’s future (e.g. information technology, biotechnology, advanced manufacturing, telecommunications, computer systems, minerals extraction and processing) our PhD programs are not seeding the next generation of academics. Australians have not been enrolling as postgraduates in sufficient numbers because of the attraction of starting salaries in industry that are much higher than PhD scholarships, and the unattractive long-term salary prospects in academe. Few applications for academic positions in engineering are received from Australians. Attraction of top quality Australian applicants will require better rewards than currently available. ACED supports the Science Lectureship Initiative announced by the government in the last budget to help universities, in partnership with industry, to redress the emerging skill shortage ‘in some fields, for example in information technology and biotechnology’. However, much more needs to be done to turn around the long-standing situation.  
(g) Regulation in the global environment
i. With regard to accreditation and quality assurance, it is essential that employers and the community be satisfied that the engineers we educate are able to fulfil their primary roles as technically competent practitioners. Engineering undergraduate degree courses are accredited by the Institution of Engineers, Australia (IEAust) to a level that provides international recognition through the Washington Accord
. This is important for Australian graduates who will be working overseas, as well as for overseas students who gain an Australian qualification and return to their home countries to work. Singapore is a notable omission from the list of Washington Accord signatories; this impacts on our ability to attract fee-paying students as the Professional Engineers Board of Singapore recognises less than one-third of accredited Australian engineering courses. We understand that DFAT is aware of this problem, and we strongly urge them to take steps to remove this unfair restriction on trade.

It is also important that graduates are broadly educated to be able to perform their duties in an effective manner. The current Australian accreditation scheme has been developed following a wide-ranging review (supported by DEET and completed in 1996). Accreditation of bachelor courses is now based, inter alia, on demonstrated development of specified set of graduate attributes, including communication, teamwork and computing skills, professional ethics and an understanding of contemporary issues such as globalisation and sustainable development. 

The time and resources currently applied by engineering schools to international benchmarking is considerable. We would therefore expect consistency between any new government-imposed accreditation scheme and the internationally based scheme we currently follow. We would strongly oppose the imposition of any unnecessary national bureaucratic requirement that does not recognise this.

Increasing numbers of engineering students are attracted to combined and double degree programs that broaden their education in science, humanities, languages, commerce or law. These students are to be commended for their initiative and enthusiasm, as that both they and the community will benefit substantially in the longer term from the additional effort expended. 

(h) Advice to government on higher education matters
No comment.

(i) Some additional comments 

· Engineering ranks about fourth in terms of starting salaries, behind medicine, dentistry and optometry
. There has always been an unsatisfied demand for good engineering graduates in all fields. Recent evidence also suggests a growing shortage of engineering graduates in the information, computing and telecommunications sector. 

As employers apply more advanced technologies to their businesses and spend more on R&D, their need for graduate professional engineers will continue to grow. The Prime Minister’s Innovation statement has set the scene for such expansion as an economic imperative. 

Engineering schools are adapting their course offerings to meet growing demand in emerging areas such as mechatronics, biotechnology, nanotechnology, biomedical, computer and software engineering. Community pressures on companies and public organisations are seeing increasing numbers of students opting to enter relevant course areas such as environmental engineering. 

· While expressing their support for the general thrust of the Prime minister’s Innovation package, Deans of Science and Engineering were disappointed that a key recommendation of the Chief Scientist to establish 200 new HECS scholarships for students undertaking science/education qualifications was excluded
.

The Chief Scientist had earlier stressed that ‘Australia’s success as a knowledge economy is dependent on a highly skilled, informed and scientifically literate workforce who receive a strong foundation of SET knowledge throughout their primary and secondary education.’ 
The deans are concerned that many high schools are currently unable to provide a comprehensive coverage of curriculum in science, mathematics and technology subjects due to a chronic shortage of qualified teachers. Higher HECS discourages young people from entering these areas when they know that repayment of their HECS debt will be a greater burden than for other teachers. Targeted assistance is needed to redress this.

Further support is needed for primary teachers to ensure that they are able to cope with the special demands of teaching science, mathematics and technology as three of the eight key learning areas in the schools curriculum. The deans were encouraged by the proposed centres of excellence in science, technology and mathematics for primary schools in Queensland. It is an initiative commended to other States. Also, special funding is needed to support life-long learning opportunities to enable secondary teachers to keep up-to-date with the rapidly changing disciplines in science and technology.
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