The Way Forward >>>

Higher Education Action Plan for
the Information Economy

This paper is part of the Education and Training Sector Action Plan for the Information Economy
prepared by the EONA Reference Committee, an information technology policy body that reports to the
Australasian Ministerial Council on Education, Employment, Training and Y outh Affairs (MCEETY A). It
was developed in 1999 by the Higher Education I.T. Consultative Forum (an advisory group to the ERC),
and approved by Australian Vice-Chancellors Committee and its Standing Committee on Information
Policy on behalf of the Australian higher education sector. The paper has been considered by the
cabinet of the Australian Commonwealth Government. In March 2000, MCEETY A supported the broad
directions of the Education and Training Sector Action Plan for the Information Economy, and noted
The Way Forward as part of that Plan. Various higher education |.T. policy bodies are now exploring
ways of taking its recommendations forward.

The Challenge

Given the flexibility and meansto do so, universities will be the fundamentd driversfor the
Audrdian information economy, which islargely knowledge-based. Today’s higher
education students will become tomorrow’ s leaders, innovators, managers and researchers.
They will shape Audrdia s place within the world economy.

In recent years higher education indtitutions, along with government and the rest of the
community, have strained to come to grips with new issues arising from rapid devel opments
in information technology and communications (IT&C). Time and resourcesto explore the
new issues have been limited. Further policy work is required on technica and policy
options that will enable univergties to give students access to cutting edge information
technology, research training and advanced applications that are essentid for the information
economy. Without this Audgtrdia runs the risk of:

sgnificantly reducing direct export earnings from education earnings and indirectly from
other indudtries,

becoming amaor importer of kills, intellectua knowledge, IT infrastructure and
computer gpplications,

being less attractive to investors and industry seeking affordable, advanced information
technology infrastructure and skilled people to work within and take advantage of this
infragructure;

losing its reputation as an advanced economy with highly developed research skills,
ingtitutions and workforce; and



losing its best minds to other countries.

Within this context this paper seeksto:

briefly describe the background to higher educationd involvement with information
technology and communications,

demondirate the initiatives currently being undertaken by Audraian universtiesto
maximise their participation in the information economy; and

identify strategic directions that would enable Augtrdiato be at the forefront of
developments in the information economy.

Background

Higtoricaly, Audrdian higher education inditutions have been fundamenta driversin the
development of information technology in Audtrdia. Univergties have combined high-leve
technica skills with advanced research, pioneering technologies and high-quality
infrastructure. In 1989 AARNEet was one of the first academic computer networks in the
world and its existence and the skills of its technicians enabled Audtraiato be an early
adopter of Internet technologies and applications. Audrdiais renowned for its software
programming skills and for innovative niche hardware.

Audraian higher education ingtitutions have also made amaor contribution to Audraia's
broader research and development effort. Many of the innovations that have created the
information economy in Audrdia originated ether from higher education ingtitutions or from
people with advanced research skills and intellectua capacity trained by them.

In recent years universities have experienced severe resource congraints, but despite this
universities have endeavoured to provide students and researchers with access to the
cutting-edge tools and infrastructure that dlow for further knowledge cregtion.

Existing Initiatives

Univergties are early adopters of commercia computer gpplications, using them for
adminigrative, research and teaching purposes. E-mail was used by academic staff well
before its broader acceptance. Spreadsheets and office gpplications are widdly used, and
datistical and other packages are frequently tested within universities at an early stage.

Audrdian univergties are using the Internet to deliver qudity distance education to students
within Audiralia and oversess. In some Audtrdian universities a mgority of students take
courses through distance education, which increasingly involves using the Internet for
tutorids, lodgement of assgnments, delivery of course materiad and communication between



Sudents and their lecturers. Such students are increasingly being drawn from professiona
organisations and indudtry.

Adminigrative sysems within universties are complex, covering academic, financid,
adminigrative and legal matters. Audtrdlian universties have some of the most advanced
systems in the world and initiatives are being made to extend these and to test new
technologies. For example, Addade Universty and the Austrdian Defence Force Academy
(Univerdty of NSW) are both working with Telstrato trid the use of rechargesble telephone
card technology for multiple purposes, including student 1D, library borrowing,
photocopying, security, and student payments.

Industry has drawn on universities both as a source of skilled staff and to provide training
and further education to exigting staff as the need for life-long education increases. Such
training includes management courses and specialy-tailored industry-based courses.
Partnerships are emerging for the delivery of specific programs where industry has neither
the skills nor means to deliver high-qudity education programs to its employees.

Higher education ingtitutions have aso been incubators for new technologies, products and
applications, as well as testbeds for these as they move towards the marketplace. Sydney
University academics have developed software relaing to share transactions for the
Augdrdian Stock Exchange. Sydney University, the University of Technology Sydney and
the Univergity of NSW have been involved in the Augtrdian Technology Park, which
provides complex design and modelling using smal advanced computers for a range of
indudtries, saving time and development codtsin the trangtion from prototype to fina
product.

Higher education ingtitutions provide students, research professionals and academics with
the skills to exploit and advance new technology more quickly than any other sector of the
economy asthey are constantly seeking to apply new technologies to the work at hand.

Strategic Priorities

Although higher education ingtitutions continue to make magor commitments to new
information technologies, sgnificant opportunities are going untapped, and critica issues of a
technologica and policy nature need addressing by universities, by industry and by policy
makersin order for Audtrdiato remain an internationally competitive economy. These
drategic priorities can be addressed under the five interrelated Action Areas outlined in the
Education and Training Sector Action Plan for the Information Economy:

People

Infragtructure

Content, gpplications, ddivery and services
Organisationa and Policy Framework
Regulatory Framework



People

Context

Educeation in Audrdiais amulti-billion dollar export industry of vita importance to our
economy. Aswell asbeing aconsumer of information technology products and services,
education isamgor provider of services using information technology and communications.

Audrdian universties are using information technologies to improve adminigtration, research,
and teaching and learning.” Individua universities, lecturers, academics and trainers each
respond to their respongibility to develop the broad flexible learning capabilities required in
the information economy in their own way. Thereis evidence, however, that information
technology applications have not penetrated university teaching at more than a superficid
level, and that the level of expertise and practice is not yet sufficient to ensure that their
wider useis consdered viable by academics for developing and delivering courses.
Consequently, Augtrdiarisks faling behind its overseas peers and competitors, threatening
our access to advanced computing initiatives and early implementation of new hardware,
software and applications. Thisin turn could lead to areduction in staff skills compared with
our overseas competitors.

A further concern isthat the preparation by Austraian universities of its graduates for work
within the information economy is often so effective that many are recruited oversess. This
leads to adrain on the nationd skill base and within universitiesin particular.

Redtrictions on linkages between universities and other ingtitutions are o preventing certain
natura linkages from being fully developed. For example, while universties are heavily
involved in the education, research training and teaching of hospita and medica staff, they
are unable to eadly develop infrastructure linkages which would improve on-going teaching
and research.

Strategic Priorities

Encouragement of universities to ensure that their graduates enter the
workforce with the competencies needed, including information literacy
skills and lifelong learning skills

The development of specidised courses and online materias that integrate information
technology with maingtream disciplines will strengthen Audiraia s postion asaleader in
education, both online and overdl. To avoid faling behind other advanced economies,
Audraiamust ensure thet:

! Managing the I ntroduction of Technology in the delivery and Administration of Higher Education,
Evaluation and I nvestigations Program, Higher Education Division, DEETYA, 1997, p. 21.
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graduates enter the workforce with the information technology literacy and lifelong
learning skills needed in the information economy; and

advanced I'T skills and gpplications are gpplied in disciplines such as biotechnology,
marine science and chemistry so that Audtrdia can make new advances in areas of
Strategic importance to the economy.

Collaboration between universities should be encouraged, particularly where resources are
limited and no one university can meet what is required; for example, the AVCC believes
that the resources needed for advanced computing (sometimes referred to as high
performance or supercomputing) are o peciaised that some of them will haveto be
centraised through the Australian Partnership for Advanced Computing (APAC).

Provision of adequate numbers of graduates who can design and
develop the systems and technologies needed to position Australia
within the global information economy

Audrdiais renowned for producing graduates with high-qudity software development and
programming skills. Austrdian industry exports many products developed with their skills.
The demand for such skills needs to be carefully monitored, and universities provided with
the means to develop new courses quickly in response to the changing needs of industry.

Information technology is aso being applied to exigting industries to improve productivity
and reduce costs. Demand for skilled IT personnd will continue to grow, and there is some
concern that it may not be able to be met. Research and development personnel within
universties, research indtitutions and industry are dso having to develop both strong IT skills
and expertise in particular aress of science and industry. The development of new multi-
disciplinary degrees linking advanced IT skillsto particular disciplines is one option being
explored by some universities. The potentid to develop more information technology
graduates is aso a priority for Audtrdian universities.

Cooperation with industry to develop modularised, flexible teaching and
learning resources to support lifelong learning, possibly in an industry or
online rather than campus based setting

Industry isincreasingly accepting that the public education and training sector cannot carry
the total responghility for solving the shortage of 1T skills. Not only are the lead times
between identifying a need and the ability of the sector to develop courses and put students
through them often too long, but some skills are so narrow that they need to be developed
on-gte. Longer-term issues regarding the skills required by individua graduates and the
likely workforce requirements for such skills, on the other hand, can only be met by careful
collaboration between educators, trainers and industry personnd. Universitieswill seek to
cooperate with industry and professiond bodies to:

review the skill and knowledge requirements in each profession;



review current courses leading to professonal accreditation to ensure they have
aufficient content in relation to computing, information technology and informeation
systems,

develop modularised, flexible teaching and learning resources to support lifdong
learning;

review and amend current enrolment policies and limits to ensure adequate numbers of
graduates can be attracted and trained to design and develop the systems and

technol ogies needed to position Audtrdia within the globa information economy.

Professional development programs to meet skill shortages and ensure
staff continue to have their skills upgraded to take advantage of new
opportunities presented by new technology

For universities to be able to supply the skills necessary to drive the information economy,
they mugt:

have staff with the vison and skills to make use of new technology, new gpplications and
new gpproaches to learning; and

provide professona development for lecturers, administrative staff, technica assgtants,
researchers and other staff to dlow them to be change agents in achieving the goals of
the information economy.

Much of thismay well be possible through online education. In some cases university saff
will require training from colleagues in other disciplines as the Sgnificance of new
applications discovered in one discipline for others becomes clegr.

Ensure that women are fully involved in the use and development of
information technology in higher education

Asin some other technicd disciplines, thereis a danger that women will remain under-
represented in the use and development of IT&C in universties, both as sudents and as
daff. Adequate steps must be taken to ensure that women can take full advantage of the
promise of information technology for higher education teaching and research.

Responsibility

While universties have the primary responsibility for professond development of their saff
within their resource congtraints, the preparation of graduates for the workforce through
well-designed course or subject materids is the shared respongibility of universities, industry
and government.



Physical Infrastructure

Context

The academic community was an early implementer and adopter of computer networks,
using them for data transfer and e-mail long before the introduction of the World Wide
Web. Thereis evidence that Australian education computer facilities and networks are faling
behind overseas peers and competitors, particularly in regards to access to adequate
advanced information infrastructure, induding high bandwidth.? In contrast to Australia,
federa governments and industry in a number of G7 and other countries have provided
millions of dollars towards the development of new advanced networks such as the Next-
Generation Internet, Internet2, the Very-high-speed Backbone Network System (VBNS),
and CANARIE (Canada s Optical Internet Initiative). In Canada, optica fibre is being run
out not just to universities but also to schools at afraction of the cost of acquiring capacity
from acarier.

The Augtralian Academic and Research Network (AARNet) was founded in 1989 to
improve research through linking Audtradian scholars with each other and with overseas
researchers and through access to global information resources.

AARNet interconnects eight Regiona Network Organisations (academic and research
networks), onein each of Audrdia s Sx gates and two main territories. Universities and
other mgjor Commonweal th research organisations such as the CSIRO connect to their
nearest RNO either by private microwave radio systems or by leased telecommunications
links. Microwave connections are currently chegper than connection through the
telecommuni cations infrastructure of mgjor carriers. Connection rates of most universitiesto
their RNO vary between 34 and 155 Mbps (megabits per second). The high cost of
connection via carrier infrastructure precludes five universities from being connected to
Regiona Network Organisations by broadband connections. These universities are
connected by leased lines at approximately 2 Mbps.

AARNet members are linked to the Audtrdlian domestic and internationd Internet viamagjor
Internet service providers both in Australia and oversess. The highest cost component of
AARNEet connectivity is currently trans-Pacific capacity. Thisis causng a dampening of
demand; however, the trans-Pacific costs are expected to reduce sgnificantly in the next 12-
18 months as new high-capacity undersea cable links are deployed.

AARNEe is capable of carrying voice and video services aswell asdata. Network
performance is acceptable for most current applications and is reinforced by service-level
agreements with Optus. Certain gpplications, however, will require dedicated and/or other
quality-of-service characteristics that are problematical for AARNEet to ddliver.® Thiswill

% Bandwidth Requirements for the Australian Education and Training Sector, Australian
Commonwealth Department of Education, Training and Y outh Affairs, August 1999, pp. 11-12.
% High Performance Computing and Communicationsin Australia, Higher Education Division
Occasional Paper Series, 1998, p. 39.



remain the case unless sgnificantly more affordable bandwidth is made available and other
workgroup, ingtitutional and regiona network upgrades are implemented. 1n addition, users
outside of AARN€, such asthose at TAFE and research and production facilities within
industry, may need to access course materias such as multi-media coursaware, applications
or datafrom with the AARNet community; these users are dependent on the performance
of their organisation’s network and their connection to the Augtrdian or globa Internet.
Given that some multimedia gpplications may require up to 10 Mbps, the inadequacy of
current arrangementsis clear.

How Augrdian universities and research organisations can make such an investment and
provide the necessary advanced information and communications infrastructure to their
communities and dientsis akey issue both for them and ultimately for Audtrdia. Inthe USA,
the university-based organisation behind the Abilene and Internet2 projects, the University
Corporation of Advanced Internet Development (UCAID), receives considerable project
funding from the federa government (Internet2) and from industry (Abilene®). Austrdiais
probably the only country in which the academic and research network has been user-pays
sinceits inception, with limited direct Government financial assistance.® Working out ways
to address the current shortcomings of Augtraia s higher education advanced information
infragtructure will require careful comparison with information technology funding and
legidative arangements in other advanced economies, especidly asthey gpply to universties
and the research community.®

* The Abilene Project is named after arailhead established in Abilene, Kansas during the 1860s. In its
time the ambitious railhead of the 1800s staked a claim on what was then the frontier of the United
States; the Abilene Project establishes afoothold from which to explore and devel op pioneering
network technology. The links of last century’ srailway changed the way people worked and lived. The
Abilene Project will transform the work of researchers and educatorsinto the next millennium.

®The AARNet Board of Management is responsible to the AV CC for the development and
implementation of relevant AARNet service policy, within the parameters set by the AV CC and CSIRO.
The scope of this body includes the provision of networking services to the individual AV CC member
institutions and CSIRO, managed under the auspices of the AVCC.

® Numerous models exist. For example, the United Kingdom’ s academic and research network, JANET,
isfunded by the Joint Information Systems Committee (JISC) of the Higher Education Funding Councils
for England (HEFCE), Scotland (SHEFC), Wales (HEFCW) and the Department of Education for
Northern Ireland (DENI). JANET is managed and developed by UKERNA under a Service Level
Agreement from the JISC. SuperJANET isthe broadband, or high speed, part of JANET. The name was
coined in 1989 for anew initiative aimed at providing an advanced optical-fibre broadband network for
the higher education community at an affordable price. The SuperJANET projects (I-111) have
transformed the JANET network from one primarily handling data to a network capable of
simultaneously transporting video and audio aswell as data. Another exampleis DANTE (Delivery of
Advanced Network Technology to Europe Limited), anot-for-profit company established by the
national research networksin Europe. Another European example, the TEN-155 network, is co-funded
under ajoint initiative of the ESPRIT, Telematics for Applications and ACTS Programmes of the
European Commission and is adirect result of the Quantum project. CANARIE and UCAID offer other
models, but all have external government funding in common over and above normal operational
budgets for universities.



The demand for bandwidth within Augtrdiawill grow exponentidly as new applications and
more data are carried on AARNet,” but unless the current pricing model changes universities
will smply not be able to afford the extra bandwidth. Internationa linkages, with new
services about to remove capacity condraints, are dso too expensive for the higher
education sector. The impact of the recent agreement between the Austrdian Advanced
Internet Research and Education Program (AAIREP) and Internet2 to collaborate on new
technol ogies and communications applications® will depend at least in part on the cost to the
partnership of access to the new high capacity cable networks to the USA.

The recent establishment of the Australian Partnership for Advanced Computing (APAC)
has provided the opportunity for unique, cooperative universty facilities, i.e, high
performance or advanced computers, to be used to meet the research needs of industry.
However, APAC, like AARNet, will need to overcome weaknessesin the nationa
infrastructure in order to provide researchers in some universities with access to the
equipment they need to conduct their research.®

Thereis evidence that some academics are sdlecting which university to work for on the
badis of accessto infrastructure. In the longer term this could marginalise some universities,
reducing their opportunities to attract quaity staff and consequently affecting the standard of
their teaching and research. All universities recognise the need to keep their information
technology current. They are employing various technologies (such as Thin Client) to reduce
costs while aso maintaining up-to-date software and hardware.

Strategic Priorities

Analysis of current facilities and IT infrastructure in post-secondary
vocational and higher education institutions and research organisation

In order to enable effective planning of infrastructure development, a coordinated nationa
gpproach to the identification of existing and planned IT& C fadilities and infrastructure in
post-secondary vocationd and higher education ingtitutions and research organisation is
required.

One vehicle available to the Commonwedlth to achieve thisis the Mgor Research Facilities
Working Party of the Coordination Committee on Science and Technology (CCST). Itis
recommended that the Working Party ensures that such asurvey is undertaken under its
terms of reference and that the results be provided to relevant Commonwedth agencies and
committees, MCEETYA, the ERC and the AVCC.

" National Bandwidth Inquiry — A Submission to the Department of Communications, Information
Technology and the Arts, Committee of the Australian University Director’s of Information
Technology, 1999 (CAUDIT).

8 Australian Universities to Connect to US Internet2,” Media Release, AVCC, 17 September 1999.
? High Performance Computing and Communicationsin Australia, Higher Education Division
Occasional Paper Series, 1998, p. 39ff.



New collaborative arrangements between, industry, research
organisations, education and training organisation and Commonwealth
and State Governments

For Audrdiato regain its international competitivenessin advanced information and
communications infrastructure devel opments, collaboreative initiatives between indudtry,
educationa and research ingtitutions are necessary. Collaboration should focus on the
development of new advanced networks networks (linked to existing networks) as a
proving ground for new gpplications, services and technology.

In particular, the AV CC urges the government to emulate many of the programs funded by
the US, Canadian and European governments, including those amed at advanced
infrastructure development (i.e., networks that can perform a much greater levels than
today’ s commercial Internet), advanced agpplications development, and research into
technologies that will enable advances in infrastructure and applications (e.g., Quebec’'s
deployment of dark fibre to Schools project™). One such initiative could be the
establishment of anon-profit, industry-led consortium, similar to CANARIE,™ of private
sector organisations, education, training, university and research indtitutions and the
Commonwedlth Government, to plan and accelerate the development and deployment of
next generation networking technology and gpplicationsin Audrdia

Advanced Computing

Many of the applications initidly run on advanced computers will migrate to PCsin the
future. Anincreasein Audrdid s advanced computing (or supercomputing) facilitiesand
associated research programs is needed so that Audtralia receives the benefits from
applications moving from advanced or high performance computers to PCs, and from being
linked to cutting-edge research in other countries.

To achieve thisthe Audraian Partnership for Advanced Computing (APAC) will need to
work with the Commonweslth and State Governments to access sufficient funds to ensure
its advanced facilities and research programs reach and maintain world top 10% standard.™
DETYA hasdready provided $19.5 million for the establishment of APAC, but the AVCC
believes that arrangements for the funding of advanced computing should be reconsdered in
order to:

19 http://www.canarie.caleng/outreach/publi cations/news/ CommSept99. pdf

" CANARIE Inc. is Canada' s advanced Internet development organisation. It was established in 1993
and has been working with government, industry, and the research and educational communities to
enhance Canada’ s advanced Internet infrastructure, applications development and use.

2 High Performance Computing and Communicationsin Australia, Higher Education Division
Occasional Paper Series, 1998, p. 13ff, indicates that Australia has fallen well behind other devel oped
and developing economiesin recent years.

10



alow for funds from both the Department of Industry, Science and Resources (DISR)
and DETYA to be usad to purchase hardware that will meet common but not exclusive
ams of both programs,™ and

make more cost-effective use of Commonwedth funds.

The AVCC bdieves that the quantum of funds should not be reduced. The university
partners of APAC will be contributing considerable funds, equipment and human resources
each year to APAC.

Growth of aworld class infrastructure

Every universty must be able to access and afford world-class advanced information
technology, including increasing amounts of bandwidth, so thet they can:

support generd and advanced research that will dlow for the discovery and
development of new knowledge, products and applications,

provide access both on- and off-campus for students, researchers and industry partners
to increase sarvice and knowledge ddivery both within Audtraia and oversess. Almost
al courses offered by Audrdian universities use information technology, and some are
amog entirdly dependent on information technology both for ddivery and for storage
and use of exiging data;

atain the high-level internationd linkages that are fundamenta to the maintenance of
Audrdia sinternationaly competitive research capabilities and its ability to competein
the globd education and research markets,

ensure subjects and courses with few enrolments and/or higher cogts of Strategic
importance to Audtrdia, such as Bio-informatics, are retained and conducted through
shared online resources, and

enable information to be stored and easily retrieved for use by industry, researchers and
managers.

This could be achieved by the establishment of mirror Stes, improved technologies, and
Secure transaction environments to quickly improve access to products and services for
overseas and Audrdian dients, and by streamlining funding arrangements for research in
cooperation with industry and other research organisations to devel op advanced information
technology infrastructure and toals.

3 The Technology Diffusion Program conducted by DISR has the potential to provide funds for high-
performance computing. However, in the past, DISR has been reluctant to allow the hardware
purchased with program funds to be used for research, even though there is evidence that better
hardware could be purchased and improved results obtained if collaboration with DETY A/ARC funding
programs was allowed. This could potentially save the Commonwealth funds, allowing APAC or its
members to better target applications and make more effective use of all funds.
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Responsibilities

The overseas experienceis that centrd governments play an irreplacesble rolein providing
financid resources, setting mgor policy and legidative arrangements, and securing the
cooperation of industry for further developments™

State and locd governments can dso play arole. In the same way that al tiers of
government within Austrdia share responghility for mgor infrastructure, such as roads, the
information highway is no different in requiring public funding for the public good.

The deviation of asmdl proportion of government funds from other infrastructure spending
to advanced information technology and communications infrastructure and project funds
has the potentid to boost the Australian economy and generate important new products.

Exiging universty and research structures (such as AARNet) can assst with the
development of an advanced information infragtructure, but ultimately the policy, legidative
and funding framework isin the hands of the Commonwedth Government.

 Further examples of government support for advanced information technology and communications
developments are the Next-Generation Internet, VBNS and I nformation Technology for the Twenty-First
Century (IT?) initiatives of the US Government. 1T is a proposed $366 million FY 2000 multiagency
Federal information technology research and development initiative. The I T? initiative has three
components: (1) Long term I T research; (2) Advanced computing for science, engineering, and the
Nation; (3) Research on economic, social, and workforce implications of the Information Revolution.
The I T?initiative will be coordinated jointly with the High Performance Computing and Communications
(HPCC) programs and the Next-Generation Internet (NGI) initiative.
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Online Content, Applications and
Services

Context

Univergties have traditionaly been at the cutting edge in the gpplication of information
technology. It istherefore no surprise that universties have generated large amounts of
course materia online and are aready using video classrooms and conferencing despite
bandwidth limitations. However, to date there has been no nationd survey of content
produced by the Australian higher education sector, nor of the range of other information
technology services and gpplications available to and used by universties,

Thereislittle doubt thet there will be an exploson of online materid (requiring greeter
bandwidth and improved hardware) as aresult of:

the need to deliver professona development programsin a more cost-effective, user-
friendly and timely fashion than current face-to-face arrangements,

increased use of video, sound and data-hungry graphic applications to deliver course
materia in rea time (rather than one-off broadcasts such asradio or TV);

increased numbers and size of web pages and data linked to educationa and other Sites,

the expectations of students to have access to streaming delivery of live or recorded
video and sound across the Internet, dlowing any user to view such content on their
locd machine, wherever they may bein theworld, in red time (TV or radio for the
Internet if you like);

pressures on space, teaching time and facilities such as laboratories and libraries, leading
to the need to provide dternatives, and

the participation of more mature, employed, full-time or part-time students who do not
have the flexihility to attend lectures & a particular time and venue.

The latest developments in technologicd infrastructure provide the foundations for bringing
together learning platforms and supporting information resources into an integrated national
grid. Thiswill dlow economies of scde, both in terms of common core teaching and in
terms of multiple distributed access to acentra provider for courses with low loca demand.

The chalenge for our educationa, research and cultura ingitutionsisto ensure that Audrdia

is not swamped by content from other countries with superior infrastructure and programs
encouraging the development of content drawn largdly from their own cultures.
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Having sad this, Audtrdiais wdl placed in anumber of areasto bring together learning
platforms and supporting information resources. For example, aregiond university
Specidising in postgraduate training in viticulture could mount the course online and develop
links through the nationa information infrastructure to supporting materids located both in
Audradiaand oversess.

Alternatively, a metropolitan universty with high undergraduate enrolmentsin first-yesar
economics could digtribute online units on a contractua basis to any number of universties
with the links to appropriate support materials held in the nationa information grid.

Higher education ingtitutions are dso using I T& C to pioneer new areas of research.
Complex applications and programs are being developed and used to support cutting-edge
applied and basic research. Tools to facilitate co-authoring and electronic project
management of research projects are essentia but dow to be implemented. Electronic
networks for the rapid dissemination of research results are dready of critical importancein
many areas of research. Specia equipment (e.g., massive data libraries, advanced
computers, high-powered microscopes, and wind tunnels) can be accessed remotely if the
infrastructure and applications are capable of handling the data and other requirements.
New and better applicationsin these areas are needed to assst researchers.

Applications and services are dso being developed to support business and administrative
operations. Inditutional administration, course management, statistical reporting, sudent
services and librariesin nearly dl universties are being overhauled, with new devel opments
being implemented rapidly. Improved interworking of office sysems, including
adminigrative systems and multimedia communication, is possible but not being widdy
implemented.

In order to remain internationaly competitive, IT&C will need to be taken up and applied as
rapidly as possible within dl Audradian univergties. To achievethis, in addition to issues
identified esewherein this paper (such asinfrastructure and development of IT skills by
university personnel), the policy environment must encourage the uptake of IT&Cindl
spheres of universty teaching, research and administration.

Thereis evidence that Audrdian univergities are now making significant invesmentsin
educationd technologies, but the level of these investments is difficult to determine. In some
cases universities appear to be waiting for information technology to infiltrate their teeching.
In other cases universities appear keen to adopt new modes of ddlivery in order to improve
services to sudents and to save on the expensive printing and mailing costs incurred by
older methods.

Oneissue univergties are working to resolve in the online environment is that of copyright in
courseware produced by gaff. While universities may not be able to agree on guiddinesto
cover the ownership of copyright in published works,"™ agreement will more likely be

> Theissue of ownership of copyright in monographs and journal articles written by university staff in
the course of their employment, and the related issue of paying copyright royalties to copyright owners
for the use of journal articlesin teaching, isadifficult one on which to obtain consensus across the
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reached on the importance of universities retaining copyright in courseware produced by
gaff, particularly online courseware. Guiddines for developing online courseware will
necessarily be complex; the AVCC is planning to develop these.

Audrdiais aso cooperating in the development of internationa standards for online content
(for example, the Ingructiond Management System or IMS). Universities will need to keep
across such trends if their courses and services are to remain internationaly competitive,

| ssues such as copyright, international market opportunities, opportunities for bulk
acquisitions or collaborative infrastructure, establishment of standards and qudity assurance
must also be addressed positively. The Commonwedth Government plays akey rolein al
these aress.

A nationd drategic framework that ensures gppropriate investment in technologica and
information infrastructure is essentia in order to match students, researchers, managers,
adminigtrators and resources, irrespective of geographic location.

Strategic Priorities

EdNA Digital Database
It is proposed that EDNA develop anationd digital database that:

identifies existing curriculum and other digital resources at locd, system and nationd
level to avoid expensive duplication of human and other resources;

demongrates how academics in arange of subjects are applying information technology
to courses, educational software and resources, and

encourages Audrdian firms, associations, ingitutions, museums, libraries, archives,
educationa indtitutions and other organisations to digitize text, images, audio and video
materiad and incorporate it in attractive webstes for display on the World Wide Web
through an EANA Digita Collections server. As a collection, these websites would
demondrate the growing pool of skills, talent and content available to the Audtrdian
education sector and multimediaindustries,

Under this proposd universities would to continue to support EANA Online as a service that
provides access to quaity online resources and services, devel oped either by individua
ingtitutions or collaboratively and managed as a distributed system thét:

registers and identifies existing resources at locd, system and nationd levd;

higher education system. It isacknowledged that, to prevent staff from being exploited by publishers, it
is desirable that academics not assign their copyright to publishers without obtaining advice or
guidance from the university. However, it is also acknowledged that it would be difficult to gain
support from academics for such a policy, astheir tenure and promotion depends on their being
published in top journals.
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provides information to progpective users about how existing information can be used
with relevant permission and clearances,

providesintellectua property-rights management for materials and services developed
by individud indtitutions, and

establishes technica standards and protocols that support information exchange and
access to content (in conjunction with the IMS initiative).
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Organisational and Policy
Framework

Context

The introduction of the Telecommunications Act 1997 has affected the organisationa and
policy framework within which Audrdian higher education and research ingtitutions operate.
Thelegidative and regulatory framework is of such importance thet it is dedlt with
elsawhere. However, there are other substantid policy issues relevant to the higher
education sector.

The outcomes of the Strategic Framework for the Information Economy should provide
awhole-of-government policy framework for issuesinvolving IT&C and the education and
training sector, but other policy developments may delay the resolution of key issues.
Severd of these are outlined below.

The proposed framework within the Government’ s Green Paper on higher education
research® isintended to benefit al parties participating in the generation and application of
research, and the implications for IT& C should be considered. The paper states that:

Itis... thelegitimate and necessary role of Government policy to ensure that thereis an environment
conducive both to excellence in research and to the application of research outcomesin the wider
national interest. This goes partly to the Government’ s role as funder, in providing the resources
needed for high-quality research which meets ‘ national benefit’ or ‘public interest’ criteria. It goes also
to the Government’ s rolein promoting public awareness and understanding of the importance of
research to Australia, and in informing public debate on scientific or research-related issues of
community interest or concern. Not least, it goes to the structure of incentives within the public policy
framework; to the design and structure of funding programmes; to the promotion of excellence,
including through competition; and to the encouragement of a national culture of enterprise and
innovation."

The Green Paper proposes reforms that are designed to encourage universities “to pursue a
more integrated, systematic and strategic approach to planning their overal research efforts
... to forge more effective links both within their own inditutions and with other inditutions
and industry; to better relate their strategies for the conduct of research and for the ddlivery
of research training.”*® The ramifications for the Research Infrastructure Block Grant
Scheme and the proposed Linkage Element are unclear.*

'® New Knowledge, New Opportunities: A Discussion Paper on Higher Education Research and
Research Training, The Hon. Dr David Kemp MP, Minister for Education, Training and Y outh Affairs,
June 1999

“bid., Section 3.18.

®1bid., Section 3.10.

| bid., Section 7.23, states that the “funding available under the RIBG programme will be transferred to
granting agencies with the expectation that those infrastructure overheads formerly funded through
RIBG will be covered by grants.” In Section 7.4 the paper a so says “the Linkage element will provide
support for the development of research ventures involving national and international collaboration
between institutions and/or collaboration between institutions and other parties, such asindustry
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The Nationad Bandwidth Inquiry will aso have animpact on IT&C in higher education. The
Inquiry’ swork isintended primarily to provide an authoritetive analyss of issuesreating to
the current and future capabilities of the Augtraian teecommunications network to deliver
adequate infrastructure support for afull information economy. The mgor area of focus
should be the ‘ backbone' telecommunications data networks and links within Australia, and
between Austraiaand other countries (‘the trunk network’).

The recently announced review of the nation’s science base, including funding mechanisms,
characterigtics to support leading-edge industry research, and the contribution it can make to
economic development, will also have asignificant impact. The review has implications for
universties, as DETYA isthelargest single funding provider for sciencein Audrdia
AARNEet aso provides some of the IT& C infrastructure needs of several non-university
research organisations, and changes to funding mechanisms may affect AARNet,
Cooperative Research Centres, the CSIRO, ANSTO and other research organisations with
the need for access to advanced I T& C infrastructure,

Within the Commonwedth Government there dreedy exist potentialy powerful policy and
program coordination mechanisms for addressing key policy and funding issues. Prominent
among these are:

the Austrdian Information Economy Advisory Council (AIEAC);*

the Online Council (OC);

the Ministeria Council for the Information Economy (MCIE);?

the Coordination Committee on Science and Technology (CCST); and

the Prime Minigter’ s Science, Engineering and Innovation Council (PMSEIC).

The Coordination Committee on Science and Technology (CCST) complements the work
of the Prime Minigter’ s Science, Engineering and Innovation Council (PMSEIC). It provides
input, where appropriate, to the meetings of PMSEIC or its Standing Committee, to advise

partners and the CSIRO. Funding will primarily be of a seeding nature. The programme will also support
strategic investment in the collaborative use of infrastructure.”

0 *National Bandwidth Inquiry—Terms of Reference,” Media Release, Senator Richard Alston, 9
December 1998.

! The Australian Information Economy Advisory Council (AIEAC) isanew advisory group created to
provide high level industry and community input to Government decision making on information
industries and information economy issues.

% The Online Council (OC) isaCommonwealth, State and Territory ministerial body created to address a
wide range of issues affecting the development of the information economy and to promote consistency
in the use of information and communication services in government. The Council is chaired by Senator
Alston, and includes senior ministers from State and Territory governments and a representative from
the Australian Local Government Association (ALGA).

# The Ministerial Council for the Information Economy (MCIE) is ahigh-level Commonwealth body
established by the Prime Minister to coordinate a whole-of-government action agendafor Australia’ s
participation in the information economy.
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on matters of concern that may require a whole-of-government response.® Currently the
Committee has two working parties.

The Mgor Research Facilities Working Group set up in July 1998 to report on the
prioritisation and coordination of funding for Austraian access to major research
facilities. The Working Group has representatives from ISR (Chair), ARC, NHMRC,
AGSO, CSIRO and ANSTO.

The CCST University-Industry Interaction Working Group established in late June 1998
to consider the wider aspects of university-industry linkeges®

Both of these Working Groups have reported to the CCST. The recommendations of the
Magor Research Facilities Working Group are to be referred to the Chief Scientist’ s Review
of the Science Base. The Find Report of the University-Industry Interaction Working Group
has been referred for consderation at the Nationa Innovation Summit, to be held in
February 2000.

Non-Commonwealth Government organisations have aso been developing policy options.
In the higher education sector, the AV CC issued a discussion paper in 1996 that explored,
aong with other issues, the need for “A Vision of Education”.?® The paper noted that:

arichly interconnected and highly leveraged network of computing resources, tools and information
resources that provide students and teaching staff with unprecedented access across disciplinary,
institutional and national boundaries is emerging through the use of the information technologies. The
evolving national and international network infrastructure allows access by students and teachers to
each other and to alternate centres of expertise. The implications for education could be enormous.
Some commentators see the impact of I T on education being as important a watershed as the invention
of writing or the printing press. We now appear to be entering the Information Agewhichis
characterised by the electronic transmission of information.

The paper also remarked on the need for a shared vision of what education and training
should bein the 21% century. It noted that, unlike other countries, Australia does not have a
central coordinating and funding body specificaly for IT in higher education. It argued that
“serious cong deration needs to be given a the highest level to establishing a coordinating
and funding body under the joint auspices of DEETY A and the AV CC to coordinate dl
nationa activities and initiativesin the sector”.  The paper went on to suggest that such a
body might have responsibility for development of nationa policies on the application of
telecommunications technologies, expansion of networks (to K-12 schools, TAFE, etc.),
and the establishment of software and communications standards.

Although such abody has not materidised, the level of discussion regarding IT&C
infrastructure between the higher education sector and the various levels of government has

# Details of the Terms of Reference and membership of CCST can be found at
http://www.science.gov.au/ccst/

% Terms of Reference for CCST Major Research Facilities Working Group can be found at
http://www.science.gov.au/ccst/mrf.html and University-Industry Interaction Working Group Terms of
Reference at http://www.science.gov.au/ccst/univ.html

% Exploiting Information Technology in Higher Education: An Issue Paper, AVCC, October 1996.
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improved over the last two years, particularly through preparation of the Expert Group
Report for the development of APAC? and the establishment of the Higher Education
Information Technology Consultative Forum (HEITCF). The EDNA Reference Committee
has dso been established by Minigterid Council on Education, Employment, Training and
Youth Affairs (MCEETYA) in part to provide advice to Ministers on mgor policy issues
associated with the use of computer networksin the delivery of education in Audtrdia
Because of the genesis of EDNA as an education directory service, thisfunction is till being
developed, and relies on the input of committee members who are frequently extremely busy
and have only minimal support infrastructure. Congderably more work has to be done, and
perhaps some expert consultancies or policy papers have to be undertaken, to make the
ERC and MCEETY A more effective as policy forums.

An dternative forum to MCEETY A may be required, as sought by the AVCC in its paper.
In this context, a valuable role could be played by the National Scholarly Communications
Forum (NSCF), formed in October 1993 by a group of organisations concerned to ensure
that Audradia obtains maximum benefitsin the rapid trangition to forms of dectronic
communications for publishing, libraries, education and the business of government.

The NSCF is sponsored by Augtrdia s four learned Academies: the Academy of the Socia
Sciencesin Audrdia, the Audtrdian Academy of Science, the Audtrdian Academy of
Technological Sciences and Engineering, and the Austrdian Academy of the Humanities. Its
membership comes from awide range of bodies representing academics, independent
researchers, writers, librarians, publishers, together with specidistsin copyright and in the
new digital technologies.

The am of the NSCF isto disseminate information about changes to the context and
gructures of scholarly communication in Australia and to make recommendations on what a
broad spectrum of participants see as the best developmenta policies. To thisend, it
organises a series of Round Tables where relevant issues are debated, future Strategies are
proposed and outcomes are recorded through a variety of forms of publications.

Strategic Priorities

Planning, development and implementation of new infrastructure

It is recommended that the ERC commission areport on options for, and obstacles to, the
development of shared infrastructure by schools, TAFE, universities and other non-profit
organisations with a view to exploring superior Internet services to regiond areas and
organisations.

#" High Performance Computing and Communicationsin Australia, Higher Education Division
Occasional Paper Series, 1998
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It is aso recommended that a concurrent report be prepared for the ERC on options for the
development of fibre networks, which could service the education and training sector more
cost-effectively than current arrangements.

To facilitate both reports, the AVCC would be prepared on behaf of the ERC to convene a
working party of technica and legidative experts from within universities, the VET sector
and schools to prepare aframework for the reports and select suitable people to prepare
them.

Review of Commonwealth funding programs

The AV CC recommends that the Commonwealth government revise existing programs
involving funding to universties and industry to ensure that they are complimentary and to
encourage effective synergies between them: for example, REIF, the Technology Diffusion
Program and the Testing and Conformance Infrastructure Inititive.
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Regulatory Framework

Context

The Telecommunications Act 1997 introduced a new erafor the organisationa and policy
framework within which Audrdian higher education and research inditutions had to
operate.”® It has been argued by the Commonweslth Government that the benefits to
Australian businesses and consumers of the post-July 1997 regulatory changes are now
clearly measurable, with expanded investment and employment in the telecommunications
Sector; greater choice of telecommunications services, greater responsiveness to the needs
of customers; improved qudity of service; and lower prices for telephone calls (especialy
long-distance cdls).

However, the experience of higher education ingtitutions has been that of increased costs,
unwillingness by carriers to explore new technologiesin cooperation with research
ingtitutions and universties, and reduced options for cooperating with industry, other parts of
the education and training sector, and non-profit organisations.

Under the Act, specid exemptions from legidative obligations were given to digible tertiary
education indtitutions by Ministerid Determination. AS AARNEt is a private network, the

AV CC has awritten access policy based on current legidation and the Minigteria
Determinations: AVCC Members may use AARNEet for or in connection with their research,
educationd or adminidrative functions. The existence of these Determinations demondtrates
if nothing ese that the Commonwedth Government has a.crucid roleto play in the
development of policy and organisationa frameworks for the establishment of the
infrastructure that influences the uptake of flexible learning opportunities®

Legidation in other countries has taken a different gpproach, with strong incentives from
both federal and state governments for the education and training sector to maximise use of
the Internet and other new applications: for example, the development of CANARIE in
Canada and various programs in the USA that make connectivity cheaper and easier to
arrange for schools, libraries, hospitals and educationa ingtitutions.

% Bandwidth Requirements for the Australian Education and Training Sector, Australian
Commonwealth Department of Education, Training and Y outh Affairs, August 1999, pp. 11-12.

* The Determinationsin regard to eligible tertiary education institutions cease to have effect on 31
December 1999 or on such later date asis determined by the Minister. The explanatory notes to the
legislation state that:

The ‘sunset’ clause(s) will enable the operation of the exemption to be reviewed after some period of operation,
following which its continued operation (either as drafted or in arevised form) can be considered by the Minister.
It is expected that, depending on the outcome of such areview, options before the Minister may include letting the
exemption lapse, enabling the exemption to continue for a further specified period, and enabling the exemption to
continue either in awidened or more narrow form. The Minister may also consider whether the definition of
tertiary education institution is appropriate.
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The AVCC bdievesthe existing Minigerid Determingations make it very difficult for
universities, TAFE, schools and other government and non-government (not-for-profit)
organisations to share communications infrastructure, even where this would reduce overdl
demand for funding on State and Commonwedth Governments. In addition, current
arrangements make interaction with business and industry through shared infrastructure
costly and difficult. Whereas university saff and students and officers of the CSIRO are
permitted direct accessto AARNet and therefore to each other, the organisations outlined
above are not dlowed to use AARNEet even if they share the same geographica location.

For higher education and research indtitutions outside the limited AARNet network,
especidly in regiona centres, opportunities for accessing suitable IT& C infrastructure are
limited. Carrier changes are frequently more than higher education ingitutions can afford,
and they are unable to cooperate for the establishment of regiond facilities with other
ingtitutions, such as TAFE, hospitals and State and Commonwedth Government agencies
and departments, because of current legidative requirements.

Government funding programs and policies are frequently counter-productive, as they
atificialy segment research from industry development and assstance. Universities are
obliged to establish expensive separate | T& C facilities and networking arrangements when
the same infrastructure could effectively serve research and industry development needs.

With many advanced I T& C systems and facilities being connected to AARNet, and
AARNEt in turn being connected to the Audiralian and globa Internet, organisations without
direct accessto AARNEet could access advanced I T& C facilities and systems viatheir
respective Internet service providers. However, while this method of connection would
probably be adequate to access basic facilities, connections with the dedicated and sufficient
bandwidth and other quality-service parameters required for some applications are less
likely, at least in the short-term. (These issues are canvassed at length in National
Bandwidth Inquiry — A Submission to the Department of Communications,
Information Technology and the Arts.)

The condraints placed upon the education and training sector under current legidative
arrangements will in the longer term be detrimental both economically and technicaly to
Audtrdian education, research, training and industry. Audtraiawill be unable to compete
with countries such as Canada and the United States because carrier charges will be too
high both within Austrdia and between Australia and oversess research partners.

Ancther impediment to the information economy is the proposed arrangements for copyright
under the Copyright Amendment (Digital Agenda) Bill, introduced into Parliament in
September 1999. This Bill was referred to the House of Representatives Standing
Committee on Lega and Condtitutional Affairs, which is currently considering submissons
from both copyright owners (representatives of authors, publishers, broadcasters, etc.) and
copyright users (schools, universities, libraries, information technology managers and
consumer groups).
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The proposed |egidation was welcomed by the university sector as providing the
opportunity to specificaly address and clarify the bas's upon which educationd inditutions
can make use of copyright materia in eectronic form. The capacity to leverage off existing
investment in information technology in support of education and research in Audrdiais
essentia in maintaining the sector as amagor export industry (currently Augtrdia s eighth
largest). Accessto information and the exemptions for fair dealing underpin an information-
rich education and research environment, without which Audtrdiawill limit its capacity to be
an innovative “clever country” in the digitd age.

The Exposure Draft released earlier this year outlined a copyright regime that would, if
implemented in legidation, maintain the appropriate baance between the rights of copyright
owners and users. A number of the changes put forward by the university sector, to better
protect the rights of accessto and use of materials in both hard copy and digital form by
gaff and students, have been adopted in the Bill. However, the most recent version of the
legidation contains provisions of degp concern to universities. These changes no longer
maintain the balance between the rights of copyright owners and users. If implemented, they
will suit copyright owners and large commercid interestsin the United States and Europe,
but disadvantage Audtrdia, particularly the education and training sector. Considerable
additiona cogts will beincurred by schools, vocationa education ingtitutions and universities.

In arelated area, the AV CC has aso raised concerns about the jurisdiction and procedures
of the Copyright Tribund, an inquiry into which is currently being conducted by the
Copyright Law Review Committee (CLRC). The AV CC has brought a number of concerns
to the attention of the CLRC.

Ancther piece of Commonwedlth legidation, the Broadcasting Services Amendment
(Online Services) Act 1999, may dso have a profound impact on universities. The am of
the Act isto protect children from illegd and highly offendve materid online. The difficulty
for universtiesis that some students and other users of their library resources are under 18,
and preventing access to prohibited materia from public terminals may place unreasonable
demands on the technicd and adminidirative sysems of universties. The implications of the
Act are yet to be assessed by universities, and will depend in part on the procedures put into
place by the Audtrdian Broadcagting Authority to implement the legidation.

Strategic Priorities

Reconsideration of the legislative and regulatory framework for
telecommunications

The Higher Education sector recommends that the Commonwesalth urgently reconsider the
telecommunications legidative and regulatory framework, so that Audtrdia sinformation
technology infrastructure:

meets the current and emerging needs of universaties, industry collaborators, other mgjor
research ingtitutions such as ANST, DSTO and the CSIRO; and
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can enable affordable access to univergties by students, industry and researchers from
al parts of Audrdiaand from oversess.

The regulatory framework should aso support and not impede the needs of Audrdia's
education and training industry. In a knowledge-based society, intellectud property is
currency.

Amendments to proposed copyright legislation

The Copyright Amendment (Digita Agenda) Bill should incorporate further provisons that
are critical to the ability of university, TAFE and school students and staff to continue to
exerciserights of access, reading and fair dedling in the way that the government intends.
Fallure to incdlude such provisons will result in a Sgnificant and seemingly inadvertent change
to the balance between the interests of copyright owners and users. Support from DETYA
and other Commonwesdlth agenciesis urgently required.

Following the passing of the Bill into law, consderation will aso be given by the AVCC to
the preparation and circulation of guiddinesfor universtiesto follow in developing thelr
intellectua property policies, particularly in relation to universty ownership of copyright in
courseware and online courseware.

Implementation of the Broadcasting Services Amendment (Online
Services) Act

Universtieswill need to assess the impact of the above Act on their technical and
adminidrative sysems over the next few months as the legidation takes effect from 1
January 2000.

Responsibility

The responsihility for achieving aworkable nationd legal and regulatory framework does not
lie with one agency or stakeholder aone.

Universties, research organisations, the VET sector, industry and schools must give easily
understood examples of how changes to current policy and legidative arrangements would
benefit the Audradian economy, and of how exigting policies are hurting them and the
economy, to enable State and Commonwedth Governments to plan positive, effective
change.
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