Digital Economy Future Directions –

A response from CORE (the Computing Research Association of Australasia)

CORE proposes a broad-based Australian Initiative for Internet Education and Research to address a key weakness in the Australian digital economy, which is the lack of Internet literacy and expertise in across Australia at all levels, ranging from ordinary citizens, to schools and Universities, and to industry and SMEs.  Such an initiative is needed to complement the Australian government’s investment in Internet infrastructure (broadband), and to tie together and give critical mass to the patchwork of different initiatives taken in education and training by various State and national stakeholders.

About CORE: the Computing Research and Education Association of Australasia

The Computing Research and Education Association of Australasia (CORE) is the association of university departments of Computer Science in Australia and New Zealand. The aims of CORE include advancing higher education and research in information technology, and providing a forum discussion of issues relevant to education and research in Information Technology in Australia. All Australian University Computer Science departments are represented in CORE.

We find the consultation paper “Digital Economy Future Directions” forward-looking. We believe that initiatives for Internet literacy, as well as education and research in Internet Science and Engineering, will prove to be an effective investment in Australia’s future. 

The Central Problem – Internet Literacy and Expertise
Unarguably, the Internet is at the rapidly evolving core of the Digital Economy.  Given that much of the current Internet content and services are no more than a decade old, it is also true that the vast majority of the Australian population is self taught on Internet technology. Indeed, there are few well qualified teachers. Invariably, self-teaching leads to major gaps in knowledge and skills.  This lack of knowledge inevitably has a major personal and national impact.

Federal and State governments have invested heavily in Internet infrastructure (broadband). Universities can help maximise the effectiveness of this investment with education and research, but no one group can effectively address the problem of national Internet literacy.

Addressing the Central Problem –  a National Initiative to Improve Internet Literacy

CORE proposes an Australian Initiative for Internet Education and Research with three tiers.  In this response we simply outline what the scope of such an initiative would need to be.

1. On the first tier is broad based digital and media literacy. The need for this is described in the consultation draft (pp 11 – 12).  A coordinated national and state approach can increase the effective usage of the Internet across all levels, with specific content tailored to communities and cultures, such as:

· Schools K-12: Effective use of the Internet at home and school: finding content, security and privacy; creating content.

· Universities need to provide education in Internet access for non-IT students: collaboration tools, citation and internet publication. Combination courses with IT, such web design courses combining design with technology, need emphasis.

· Citizens need training in web security and scams; security and privacy; accessing services over the internet; buying and selling on the Internet. Small Businesses need to create web content, and to sell services on the Internet. These can be provided perhaps through adult education and TAFE.

The Australian population is culturally diverse and geographically scattered; providing content relevant to individuals and communities is a challenge. The answer of course is that the Internet itself can be used, especially using modern Web 2.0 technology, video clips, information sharing, and cross-linking to other sites.  Naturally, some material is better or can only be presented in person and/or interactive classes (schools, TAFEs and Universities, citizens); especially for people and communities who are not familiar with the Internet (e.g., through free or highly subsidized courses at TAFEs, libraries and commercial training providers). 

2. On the second tier are professional Internet engineers and teachers. Here the consultation paper concentrates on training in those professional skills that are currently in high demand, such as those on the Migration Occupations in Demand List. Here universities can seek help from industry associations to identify specific needs, and provide appropriate training.

Education in these specific areas is necessary but not sufficient to reduce persistent skill shortages. The items listed on page 13 are in fact very short term needs. It is important to look beyond the short term skills demanded by industry for the next few months or a year: the most favoured technology has a short half life of 3 to 5 years, whereas professional and technical skills, and the abilty to adopt new technologies, are the foundations for a sustainable digital economy.

The problem is that high demand skills in IT often have a relatively brief period of demand. In practice, skills that are high in demand at when a student enters university have been replaced by a new set of high demand skills by the time that the student graduates 4 years later. By the time that the student has reached mid-career, the skill set that he/she needs is completely different from the high-demand skills of his/her graduation day. There is a crucial need to provide work-related skills development in industry and industry-related professional organisations, based on the foundations of professionals' own pre-existing technical and learning skills gained in their higher education.

The solution to this problem is that Universities must provide education in the fundamental underlying science and principles of Information Technology. The underlying science includes the theory of algorithms, discrete mathematics, theories of communication, formal models of computation, and language theory. With an education in these principles, the university graduate can adapt to the technologies of the time with minimal cost and maximum effectiveness. Industry training by its nature has different goals, best provided outside the university sector, but greater cooperation and mutual respect for fundamentals, professional foundations, and technical development are needed.

Further, Universities need to educate those who teach the Internet, especially those who provide education at the first tier described above. Currently few of those teaching IT in high school have a deep knowledge of the Internet; often they have moved from another area. This is in contrast to other areas, where physics teacher normally has a studied some physics at university. The story of the high school students knowing more about the internet than their teacher is not apocryphal. There is an evident gap in teaching the fundamentals of ICT thinking in school (compare with the teaching of algebra in school mathematics), as well as the elementary computer literacy skills (compare teaching of arithmetic and the use of calculators in elementary school maths).

3. The third tier is the Internet researcher. Currently, Australia buys a considerable amount of internet technologies. Indeed, few of the technologies mentioned on p13 of the consultation draft have significant Australian IP.
 The development of a Digital Economy in Australia can easily feed the IT trade imbalance if we follow rather than lead Internet technologies. To become producers as well as consumers of Internet technologies we need to investigate ideas that are somewhat “over-the-horizon”. When technologies are invented outside Australia, we need to play catch-up in skills; when we invent the technology here, we have a competitive edge over the rest of the world. We need to go beyond what the world already knows. This requires sustained research effort. Collaboration between industry, the universities, NICTA, CSIRO, and DSTO is necessary component for such an effort.

We believe that an Australian Initiative for Internet Education and Research can bring substantial benefits to the Digital Economy. It requires coordinated planning and action from government (at many levels), industry and industry associations, and educational institutions.  
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