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Abstract. The first microcomputers were developed in the [E370s and soon
a wide variety of these machines were availableséthool and home use. This
presented both a marvellous opportunity to impregkool education and a
significant problem for education authorities inhto provide support for the
range of available computers. Several countriedudéting Australia, attempted
to solve this problem by designing and buildingrtiogvn educational computer
systems. This paper briefly describes how New Zehléhe UK and Canada
designed and built computers for use in schoold, lanks in more detail at
how Australia started down this path and desigrrd, did not ultimately
proceed to build an educational computer.

Keywords: History of educational computing, purpose-builieal computers,
Poly, Icon, Acorn, Microbee, Australian Commonwe&ithools Commission,
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1 I ntroduction

The widespread use of computers in schools is ramwmonplace, but this has only
occurred in comparatively recent times, beginnimghie late 1970s and early 1980s.
Before this time a few Australian schools had s@eeess to a mini-computer or used
punch or mark-sense cards at a local university, these schools were few in
number. In an exception to this the Angle Park Cating Centre (APCC) in South
Australia and the Elizabeth Computer Centre in Taase offered shared computing
facilities to all schools in their respective stgat&he advent of relatively low cost
microcomputers such as the Apple ][ and Tandy TR$8&he late 1970 marked the
beginning of the growth of computers in schoolsedé early computers typically
stored their software on audio cassettes as digskgdwere not readily available and
quite expensive until some years later.

An early problem was the diversity of available @gpof microcomputer,
compounded by each Australian state controllingoitsm school education system.
This meant that co-operation between the stateshat® be taken for granted. One
problem with using these early microcomputers imosts was that while you could
show the students what a computer was, and evdnalbthe electronics inside, you



could not do much with them apart from programmémgl playing computer games
as there was not much suitable software availailede in the school classroom. The
states of South Australia, Tasmania and Westerntralies did have support for
development of software and set up the TASAWA cansm agreed to exchange
software between these states. This is, perhapdirgh example of organised multi-
state collaboration in computer education and ¢ieudnner for the national program,
but unfortunately the other Australian states wereparties to this consortium.

Another issue was cultural as what software theas wften had an American
outlook. An example of this was the simulation gairemonade’, available for the
Apple ][ and based on making and selling lemonadmfa street stall. While this had
some merit in terms of teaching students about asgect of doing business,
lemonade stands are almost unknown in Australiatier slightly later example is
the ‘Trash Can’ on the Apple Macintosh. In Australie use a ‘Rubbish Bin'.

In the early 1980s the number of microcomputerghenmarket skyrocketed and
education authorities started to see a potentiedstructure problem in servicing the
schools that purchased these machines. All thisepted both an educational need
and a business opportunity and several countrieglelé to design and build their
own school computers. They saw a solution to thecatibnal need in writing their
own educational software for these computers, hadusiness opportunity in having
the new computers designed and built locally.

2 Purpose-Built School Computers

21 Poly Computer (New Zealand)

Probably the first microcomputer specifically desd for educational use was the
Poly from New Zealand. The Poly was designed byl Sebtt and Paul Bryant at
Wellington Polytechnic (hence its name) in 198@Gdeaching machine intended for
computer assisted learning [1, 2]. Scott and Bryeut recognised a niche market in
the education centre and proceeded to exploit]ial@g with a team of engineers
and technicians.

Poly-1 was a networkable machine based on the pBfX®ssor and came with 64k
bytes of RAM [1]. The New Zealand government’s Depenent Finance
Corporation partnered with Progeni Computers [3]féom Polycorp. Poly was
manufactured by Polycorp New Zealand, and becaragadle in 1981. Polycorp had
worked towards getting assistance from the New awhlgovernment, but this fell
through. Polycorp worked with a number of New Zedldeachers to produce and
refine courseware for a variety of teaching ar&@ag main problem with Poly was its
cost of around $8000 (NZ) which was considerabbhbr than competitors such as
the Apple ][. Smythe [2] and Harpham [3] claim thia¢ Poly computer was eighteen
months ahead of the Acorn BBC Micro computer anith \gpvernment support could
have become highly significant on the world scene.



2.2 Acorn BBC Computer (UK)

The BBC Micro was designed and built by Acorn Cotepsiin the early 1980s for
use in the British Broadcasting Corporatioil€®mputer Literacy Projecf4]. The
BBC had noted that with the availability of a grogi number of powerful and
increasingly less expensive microcomputers on tlaeket, that it would soon be
feasible for many people to purchase their own agepat an affordable price [5],
and decided to start a computer literacy televisgamies. The BBC needed a
microcomputer capable of performing tasks whichld¢de demonstrated in their TV
series ‘The Computer Programme’. These includedgnamming, graphics, sound
and music, Teletext, controlling external hardwand artificial intelligence [4]. After
discussions with several British computer companissorn won the contract to
provide a computer for this program and the Acorotéh (successor of the Acorn
Atom) became the Acorn BBC model A. The Acorn BB@del B followed in 1982
[5], based on a 6502 processor and with 32k byftEAM/.

2.3 ICON Computer (Canada)

In 1981 the Ontario Minister of Education announaatked for computer literacy for
all students and set up an Advisory Committee om@gders in Education that
would, amongst other things, would draw up plansaio educational computer that
would become the standard in Ontario schools [6kefies of working sessions by
various government departments and professionates®ns during 1981 produced
a set of specifications for an educational compul@ese included high resolution
colour graphics and sound synthesis capabilitigsatwwere only just possible at this
time), 64k of RAM and a local area network formaothitecture. By 1983 CEMCorp
(later to join with Burroughs) had developed a ptyppe ICON computer to meet the
Ministry’s specifications. The ICON was quickly kitamed the ‘Bionic Beaver’ and
the first of these were installed in a few Onta@hools in 1984. The ICON system
was designed around the 80186 microprocessor, lasedfile server / workstation
model with no local storage on the workstations iiich were housed in a single
box that included a keyboard and trackball. Theraireg system was Unix-like. The
Ontario Ministry of Education sponsored the proéciof educational software and
subsidised schools in purchasing their ICON comgutem 1984.

3 Designing the Australian Educational Computer

In 1983, the Australian Government's Commonwealthd®ls Commission set up the
‘National Advisory Committee on Computers in SclsOgNACCS) to plan a National

Computer Education Program. The terms of referefitiis committee were to provide
advice on professional development, curriculum kgraent, software/courseware,
hardware, evaluation, and support services [8JFabruary 1984 the Commonwealth
Minister for Education and Youth Affairs announaed$18.7 million 3 year ‘Computer
Education Program’ that would approach computercaetion in terms of a broad



educational program, rather than simply as an éerin hardware provision.
Nevertheless computer hardware was an importansidgeration. The Committee
believed that Schools Commission funds should leel @sr the purchase of computer
hardware by schools, but as a substantial levedtarfidardisation of equipment was
necessary to achieve a balanced and effective Mddi@omputer Education Program this
should be subject to strict guidelines. In the sherm they recommended that
Commonwealth funds be provided to support the @sehby schools obnly BBC
Acorn, Microbee 64, and Apple //fe computers. Teiommendation was later softened
so that these funds could be used to purchase puteron the ‘recommended list’
drawn up by any given state [9]. In the longer térawever the need was seen for
Australia to develop an educational computer systeits own.
“To meet the long term requirements of schools ading activities in
Australia, it is considered essential to embarkaonational research
and development project that will ensure that ajpiate computer
systems are available. This ... will involve:
» the research and preparation of a set of Educatiokkser
Requirements. This is a statement of agreed edudtneeds to be
met by the computer systems;
» the development of a set of Educational Techniejuiements
based on the Educational User Requirements. Thasstsitement of
the function, main features and performance reqlipy the user
for a system which can reasonably be expected tavh#dable to
satisfy the requirements in the planned time period
» a System Concept Study which involves researctaaalysis of all
practical alternatives to satisfy the Educationalechnical
Requirements. It includes consideration of devegmand
production options and use of existing items eiteethey are or in
modified form;
* if no existing items satisfy the Educational TecAhRequirements,
then a development proposal leading to the desighdevelopment
of appropriate systems is requirdd0 : 44]

The process by which this might be achieved is rilesd in Appendix E of this
report [10 :69-72].
“The National Advisory Committee on Computers irhd&ds has
recommended that the research, design and develdpm®cess
described below be adopted. This process wouldvavo
» Commonwealth Schools Commission co-ordination andifig of
the research and development of educational reqmerg
documentation and;
» Department of Science and Technology co-ordinasind funding
of computer equipment research, design and develnpm

Elements of the process are:
(a) Commonwealth Schools Commission leadership in ¢ésearch of
requirement document namely:



(1) An Educational User Requirement; and
(2) An Educational Technical Requirement.
(b) Department of Science and Technology leadershiggauipment
research, design and development through:
(1) A Systems Concept Study; and
(2) An Australian Design Specification including thesiga and
manufacture of pilot and prototype systems if nemgs
There were two principal reasons for wanting toedigy an Australian Educational
Computer: so that Australian school children woblalve access to suitable, well
designed equipment; and to provide a developmeahtnaanufacturing opportunity for
Australian industry [11].

3.1 Educational User Requirements

An Educational User Requirement Working Party was appointed early in 1985,
and soon provided an interim report outlining thenpnand varied educational needs
of computer users in schools. The report began bwgsidering educational
assumptions underlying learning situations in prym@nd secondary schools, based
on a statement from the Schools Commission report:
“The emphasis in efforts to integrate informatiogchnology in the
curriculum should be placed on developing inquilgdaproblem-
solving skills so that students can gain an und@éming of the
concepts, symbolic terms and language involved. this way
information technology will not be seen as applleagxclusively to any
one curriculum area, but as a tool for establishingeaning and
communication, for classifying and ordering datadagxperiences and
for opening up new approaches to learning” [10 :25]

They then listed learning situations in which comtepuuse was considered
appropriate, including: brainstorming, inquiry lei@g processes, ‘dialectic’ problem-
solving, ‘procedural/technical’ problem-solving apibcess writing. They then went on
to consider scenarios of activities and their oiggion, including: classroom interest
centres — a primary school scenario; co-operativgel group use; flexible and varied
modes of classroom use; project group use; gathelnganising and analysing
information; developing language skills; computssisted learning; expert systems;
using computers as a tool in existing subject arstaslying computer science; using
computers in special education; whole school useanfiputers; and evaluation of
learning [12]. The report then attempted to dueser requirementfrom each of these.
For instance in the case of co-operative largemuse:

“User requirements as a consequence of this largaug of learners
reacting to a single monitor would include an emgihan the need for
a large clear video display visible to all studemisthe group and the
use of colour, graphics and sound/music capabdliti¢l2 :12]

In summary the report highlighted: the need foommmon user interface, the need
to consider a variety of user environments, thednf® a modular compatible



construction so that hardware and software canduedh and subtracted later as
required and a need for adoption of current recseghstandards [12].

3.2  Educational Technical Requirements

Education in Australia is the responsibility of th&tate Governments, the
Commonwealth’s main role being in the co-ordinatiand funding of special

projects. TheTechnical Requirement Working Party [13] was set up in 1985 as an
‘expert’ committee with membership reflecting thenge of relevant groups and
interests: David Woodrow (St Peter Luther Colle@eieensland), David Ashmore
(Director, Information Technology, Department ofdustry, Technology and
Commerce), David Nicholls (Assistant Director, Infation Technology,

Department of Industry, Technology and Commercall Benner (Senior Education
Officer, Computer Education Unit, NSW Department EBducation), Les Keedy
(Newcastle University), Ralph Leonard (Co-ordinatbiComputer Resources, Angle
Park Computing Centre, South Australia), Jim Paread of Data Switching

Networks, Telecom Australia Research Labs), AndyaiQa (Computer Science
Department, Australian Defence Force Academy), Jolly (Superintendent of
School Computing, Education Department of Westewst/lia, Arthur Tatnall

(Educational Computer Systems Analyst, State Coendatiucation Centre, Ministry
of Education, Victoria) and Steve Murray (Chief Edtion Officer, Computer

Education Program, Commonwealth Schools Commissiamg Committee met for a
total of 18 days in the period June 1985 to Mare8€l finally publishing its report in
mid-1986.

3.3 Recommendations

The report has two main sections, one detailingt#ohnical requirements and the
other suggesting possible implementations [13].tHa requirements section the
Committee endeavoured to keep things as generpbssible and not to mention
specific figures, such as 64k RAM, unless this wasvoidable. After almost 25
years this section still looks remarkably up toedat

It was considered that an implementation of thesguirements would need to
satisfy at least three types of use: personal,sdasn and school-wide. The
implementation guide suggested that these couldcdiered for by a family of
compatible systems, having a common user intefffa8f and that at some stage in
the future the way should be left open to conneesé systems to computing facilities
at the district, regional, state or national levels

3.3.1 Personal Systems

The system intended for individual use should helljpoportable so that it could be
used by students in a classroom at school, incdhed grounds, at home, on the bus
when travelling, or anywhere else required. It wassidered likely that use by an



individual student for word processing would be ritgjor applications, but that it
would also be used to perform applications suchsasof spreadsheets, educational
simulations and the manipulation of small databaBhe personal system would need
to be totally upward compatible with classroom aolool systems [8, 11].

3.3.2 Classroom Systems

The computer systems normally used in the classroesd not be portable, but
should still be able to be moved around within $bool. They should be able to be
configured to perform a much wider range of taskat tthe Personal System,
including all those currently asked of school cotepst They should be easily
expandable, possibly with plug-in cards or conmectf external expansion units.

MODULES

=

BASE UNIT EXPANSION UNIT

Fig. 1. Possible implementation using a Base Unit and gaision Unit

In one possible implementation, a Classroom Systeaid be built up by adding
appropriate extra components to a Personal Systém.provision of normal (non-
portable) colour monitors to which a Personal Systeuld be connected would be
one variant of this implementation.

Another implementation may include the attachmémtroexternal expansion unit.
Although not the only way this system could be iempénted, the use of a common
base unit which would also be the Personal Systamome option [8, 11].

EERSONAL CLASSROOM
SYSTEM Flat Screen SYSTEM [3
TN . |
PORTABLE Battery Pack

Fig. 2. Implementation linking a Personal System into es€li@om System

3.3.3 School Systems

School Systems would comprise a network to enaldesdhal and Classroom
Systems to be connected to each other, and toedesiach as printers, mass storage
devices, special purpose peripherals, and rematgueters [13]. A School System
was envisaged to be a transparent system with @&wuaf connection points in each
classroom and around the school [8, 11] so thakestts could plug Personal Systems
into connection points to use a printer or to uglown-load software or perhaps an
assignment. A number of Classroom Systems coulcdrmected to the School



System to facilitate use of software, sharing ebreces, and the sharing of common
data. At any time the School System could be deosexgbinto its individual modules
to form a number of Classroom and Personal Systems.

An educational computing scene envisaged for therduwas one where each
student would own a Personal System. These wouldhuile on contract for the
government and purchased, perhaps on a long teasingg basis, by individual
students. Classroom and School systems would behased by schools using
government funds. Students having constant acceasRersonal Computer System
would revolutionise the education system and ma&aynof the dreams of computer
educators possible.

SOLUTION (C)

PERIPHERALS COMMUNICATIONS

Fig. 3. One possible implementation of a School System

3.4 Building the Recommended Educational Computer

There were two principal reasons for wanting toedew an Australian Educational
Computer: so that Australian school children wobllze access to well designed
equipment and to provide a development and manufagt opportunity for
Australian industry. It was generally supposed #matAustralian company such as
Microbee, which produced a CP/M computer used inymaustralian schools, would
be a likely manufacturer. The next step in the esscshould have been the setting up
of a System Concept Study to be followed by a Dgwslent Proposal, but at this
stage the project ran out of steam, as the 3 yese@ment funding for the program
was at an end and further funds were not madeadlail The System Concept Study
and Development Proposal were thus not taken atiyefiu[8].



4 Reflections on a School Computer that was Never Built

One of the strengths in the work undertaken togiegiustralian School Computer
Systems was that the work of the Technical RequerdgriVorking Party lay within a
program that intended to be far-reaching. The N®efease by the Minister for
Education and Youth Affairs, announcing the $18.iflion Computer Education
Program on 19 February 1984, stated:
“We are going to approach computer education inntsrof a broad
educational program, rather than simply as an eisgrdn hardware
provision. The central themes here are buildingapacity to generate
Australian content with sound educational valuesas a broad range
of school subjects; and developing a teacher farapable of using
computers to the advantage of all children in sd¢fioo

Hence the design was driven by strong principlesisability in a wide range of
educational contexts. The Technical Requirement Wkgr Party was given
instruction to be particularly forward thinking and

» “be guided by the user requirements and not restddy available or

predicted equipment, nor be unduly influenced ley dtirrent state of
the art;

» take into account the relevant documents from tingtralian States and

overseas

» provide some indication of the relative priorityathis attached to

various technical characteristics, at the leastigading those which are
essential, and those which are desirable but ne¢mtsal.” [13 :1]

These instructions were matched by the selectiomeimbers of the Technical
Requirement Working Party which was assembled Witttailed experience of the
requirements of Australian states, detailed up-atedechnical expertise, and a good
understanding of the future directions of computersducation”. [13 :1]

The Working Party’s recommendations, describeckeatisn 3.3 above, illustrate a
successful outcome in looking beyond the existitdesof the market during the
project and separating the desirable elementssghaol computer system into a set
of modular components.

However, even as the Working Party was finalisitsgréport, new entrants to the
personal computer market were extending the sfatieecart and rapidly progressing
beyond the recommendations. The Amiga computerrelassed in the latter half of
1985 and took the expectation of colour displays graphic capability beyond what
the Working Party had envisaged. Atari Corporatitso produced a much enhanced
Atari ST computer at about this time. Neverthela$®r a quarter of a century, many
of the recommendations remain consistent with thereat practices regarding
choices of equipment for educational environments.

What might have happened if the project had coetinto the planned consequent
stages of Development Proposals, Australian Desfgrecification and finally
procurement? That remains an intriguing “what ifiegtion. Not long after the release
of the recommendations in June 1986, the three fyeaing for the Commonwealth
Schools Commission’s Computer Education Program wygasnd the program was



discontinued. After the funding made availablehia triennium from 1984-1986 was
used, no further funding was allocated in the folltg years. Had further funds been
available it is likely that the project to designdabuilt an Australian Educational
Computer would have continued. But in the longemtewould this have been a good
thing?

A problem faced in Canada with the lcon computes teat after the government
had spent so much money on one particular eduedtgmmputer the idea of looking
at other alternatives was not an appealing one.danse, no matter how good it had
been at the time, Canada was stuck until the d8890s with what it had designed
and built in the early 1980s. This would not haeeib a problem if the technology
had been static or even if it had been evolvingvlsiobut at this time a number of
major changes occurred to the microcomputer maKegile in the early 1980s there
had been a large number of microcomputers availab potentially useable in
schools, by the second half of the decade two fiignit players had begun to emerge
and to displace all the others: the Apple Macintasid the IBM PC (and
compatibles). It was not long after this that these the only microcomputers to
occupy a significant place in school education tipalarly after the advent of the
Windows operating system (on IBM compatible PCg).itportant consequence of
this was that pretty much all software developnwadurred only on one or other, or
both, of these platforms.

Another major development was the growing dominasfcapplication software’
packages including a word processor, spreadshestemtation software, graphics
package and database manager, exemplified by tbeeasing significance of
Microsoft Office. The problem was that Microsoftfioé was available only on the
Macintosh and Windows platforms and not for otheicrocomputers. As it is
unlikely that an Australian Educational Computemaohave been built to use either
of these operating systems, it may quickly haveobreca Neanderthal that, although
worthwhile in its own right, could not evolve fughin line with emerging trends.
Would this have been the case? What if the Auaimairoject had proceeded right
through to manufacture? How would building suchoanputer have stimulated the
Australian computer industry? These are more iainig ‘what if’ questions to which
we will now never know the answers.

5 Conclusion

From the late 1970s to the mid 1980s several cmsnattempted to solve the problem
of providing useful computer systems for their smboby designing and building
their own Educational Computer Systems. This pdyaer briefly described the Poly
from New Zealand, the Acorn BBC from the UK and ti@ON computer from
Canada. That Australia also started down this patlilesign and build its own
educational computer, but did not complete the @ser has been the subject of this
paper.

In retrospect, was the Australian exercise a waktane and money? We suggest
that it was not a waste of time and money as sasefuliresults emerged from this



project. The reports published by the two workimgups are of value, even today, as
were the interstate connections forged during tloegss of researching and writing
these reports. On the other hand, given the benaffihindsight, we also suggest that
it was probably a good thing that the project stmpmfter theEducational User
Requirement and the Educational Technical Requinémegorking parties had
completed their work and published their repottsvds probably a good thing that it
did not continue to the stage of a Systems Con&ptly, Australian Design
Specification and manufacture of the computer. ,Thisvever, we will never know
for certain.
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