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Chnllange of the Chip , ;

Little more lhunmlebuclo 0, hanl- hqu,lcnloulntors apeltthe domlaeof :
.~ the sllde rilo, Otlier oasuSltleﬂo follow were the mathematical tablos
- used h)ﬂ all students for flpdlng AquAres, tQols, reclprocals, logh, and trlg
Y« ratios.'lt Ia a strange frony that an order placed by a Japanese cajeulator
" manufacturer, sot In wotion the resedrch that-was; to léad the Intel

. Corpegaglon In 1971 to succeod In producing, ol A slngle ehlp, the
' clreultry {9 perform these arithmetle functlons, And'so-the ealeulator. -
which hitd briefly heralded changes in mathematles toaching Is, in turn,

. belng supplnnted by ‘mpchines that may change the very npturc of the

7" educational system' (Clarke, quoted In Maddison, 1983:17),

~ The first computer on a ghip-—the'Altair microco \olmuppcurecl

-~ on the market in kit form ft ..975 By 1977 companiesili cCpmmmlorc,
~-Apple, and Radio Shack {iflp United States of Amerida had produced ,
* ther. first models ¢f w .
computer ‘Many other cof nies qntqrcd the ‘market in the following -

' ‘years, familiar names like ‘Atarj,.a E‘ ekas Instruments in‘thg United-

‘ Sfates and,_ in’ Britain, Acorm( akers of the BBC and Elcctron.

N mlcrocomputers), Research Machmes Limite and Slnclam In 1981

- the largest computer company in the world, IBM entered the!pcrsonal :
«  'computer market, which -indicatedthe impact" micr()computers were .
" having,f;ln the business, edu&atlon, and home ‘fields. Such was the
contm%;g impact that, in Janu’ary"l983 Time magazinb nomlnated the

TIlE IMPACT OF MIQHOCQMPUTERS

1l

comp major newsmakg?'a,md greatest mfluence for good or eyll
fpr the"fif® edmg year, % ,
WhayHik , been the lmpact of ‘the mlcljocom uter in the clasSroom". .

Caelll (A 9), ‘while noting the 1mphcatansH‘ ducatlon of what he .
called 1% microcomputer revolution, reported fio revolutmns taking -

~ place in ‘Australian classrobms. Three- years S er)’ (19SZa 1)~
“observed that ‘the average Austrahan %oom is. still largely-"’

", untouched by the impact of the comuter H yer, Interest in thé use
k“’Bf computers in schools and’ infdt} & tlon\techqolégy-accelerated in -
RN ed gcivities at all levels.

Q
g

.. 1983-84, to Judge from computer;

As is: detailed in the chapters .?,g I w, the Comronwealth =~
Schools Cdmmnssnon (19838) urgedj ) qt’cox;ﬂputer educatlon is: vntal to -

‘.‘.H.‘ .‘q-\; . ,.*' ..




' 'A\mtmlluﬂ l\mup' hotl nminr pnlmuul partins made pre- aleetion

promises (o support the Sehools Commisslon's recommendations; -
poliey Inltlatives on computers In sehools were tnnouneed by lﬂmunt’ :

States: and major reports were ‘publlshed on eomputer e wutlon.

Computers in Fdueation (Shears and Dule, 1983), Cgmputer-

Liducation  (South Austgalla, Tertlary. Ecioation Authoritf, 1983),
: 7wwhira% Leaming  and Camputw.v - (Commonwenlth %Imnls
Conunlsion, 19831)) Other significant - avents also indieated
quickening of Intdrost in mieroelaetronlg and information technologiés,
The conferonce of the Computer Eduentlon’ Group of Vietorin (CEGV)

wha eonclucted as a ngtlonal conference for the first time ' 19833 in the +
same year the first’ Australian Computor Gongress was held; Telecom -

was granted the go«uhupul (" ostablish a natlonal videotex systpm in
1984; expandal and new rggular foatures on computors ‘commencod in
major dally newspapers; tiew models of mlomeompuwra‘wmq unvolled;

" and the lortunes of large computey companied fluctunted as Increasing

sumy wore spent on computing. cqulpmcnt and software.
The promise of miclocomptuors for‘s¢hools, according to some, iy

very groat. The availability of microcomputers in thg classroom, it is ;

assorted, will individualize instruction, improve basic litcrncy and
numeracy skills, motivate rcluotnntstudontq and help those with special
_needs, In contrast to those viows, thero ate others who wonder whether
~ this new. oXciteiment s not a little familiar. Were not similar promises
"made for the toaching machine and for programmed instruction?

of learning, clmngmg the very, way learners think, or is it another
" educationa] innovation, 1eqtlm, enthusiasm, in pme to be relegated to
the shelf? Arc schools a tcachers prepared for this new educntlonnl
teol? erL the presen f compute.rs nd to wnden divisions in the
educational community? \

One to warn of a backlash agam computer education is Scriven
J( (1983). The possibility of such a backlash poses perhaps the greatest
. challenge of the chip. Already there are_more microcomputers_in

students’ homes than in the schools these students attend and, whilt

-—

~~much of education is the victim of fashion, current technological change
‘guarantees the computer a role Wfor ‘mlcroelectromcs teshnology has the -

potentlal to permeate, to some ‘degree almost all fields of human
“endeavour’ (Australia. ﬁommrttee to Inquiry into Tedhnological
. Change in Australia, 1980:13). Any. backlash against computer
education, then, runs the risk of puttmg schools even further out of step
wrth ‘what ls;happemng all, around ) : o \

v
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Theroin lies the challgnge of the chip. Is it a tool ushering in new modos .
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Anatomy and' Promise of the Migro Co

What was-developed Dy Intel Corporation In 1971 was a lnrge-senlp -
integrated eivenit etehed on o tinysllieon waler or ehip, To this cen‘wﬁ,
procesaing unie (CPU), popularly dalled a mioroprogessor, were soon N

" adddbel memory eivonits or ahips 1o hold the progrum for driving thedPU

(Bossant et al., 1981), The interconneetion of (Fione ohkps on a printed
elronit board, enlled a mother hoard, with inprit/ontput eonnections for
* altaching peripheral devices like monitors, disk drives, or printers,
makes up today's microgomputer, . ' '
! : M. ¢
+What essentinily  distinguishes  mjorocompitors  fronr ~larger

‘computets (minleomputers and mainframen) In that the single ehlp CPU

for the llllQ!'()Ui)ll\?\lllﬁl‘vlﬂ amgllor and cheaper, Decaiso thid is a goneral

pupose ohip, {4 ean he mass produced with the result that

- mieroprocessor cl?ps may he purchased for Just a fow dollars, Today's
microcomputers it schools ara based on a fow popular microprocessons;
the Z-80 (for the Microhee and the TRS-80, Models TT and 110), the
6500 sorios (a8 in Apple, Atarl, BBC, Comtiadore, and Vie 20), or the
088 (for the TBM-PC), What makes for difToronces in migrocomputers
is how these microprocessors aro combindd with memory gomponents

' and-sthot Input/outprit circuitry—in other wordsy their aichitpetiiie>y -

# ~ Like any othbr cdmputer, this general purpose electronicf"mnclllllc.

- the migrocomputer, ¢an operate in three phases at extremely high spoed;
input: information Is entered; processing: the i,n!‘orm’qtlon is modifjed;
output; part, or all, of thexnodified information is displayei™*

’ A microcomputer normally comprises _parate  components

. corresponding to these basic operations of input, prodessing, and output.

" Thus there is a keyboard for input, microprocessor and associated |
memory for processing, and a monitor or TV scigen for output. Other
devices can be connected. Common are a disk drive or cassette recorder
for additiorra| storage, and a printer to provide Iard copy, as it is called, *

" Disk drives use flexible disks, often referred to as floppy disks, on which
information can be stored or retrieved in a similar way to sound patterns
on records. A valuable guide to microcomputers generally, and more * |

. specifically to' microcomputer systems available in ‘Australia, is ~
Webster’s (1983) Australian -Microcomputer Handbook (updated
regularly). S ..
~ The microcomputer has been described as an ‘imagination machine’
or an ‘alinost anything machine’ (Computer Solutions, 1981:2-2).
Toong and Gupta (1982:89) draw a memorflble analogy: o

K)
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Ifthe aircraft industry had evolved as spectacularly as the computer industry
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over (huﬁim 25 yours, a ﬁ;hm 7(‘7', would-gost 5300 taday, awl it would

v vlvelw the globe dn 20 mines on five gallons o fuel. ‘ :

- 'The promise of further developments, notin the next 23 years but in the
next faw, may, he as dramatie, The race to produeé the first megabit—a
ahip to hold & million bits of eomputer memory—is nearly run, whiel
means smaller, even more powerful eomputers, For achonls, other
developmants have the potential to tranaform the learing environment
mare "radioally, One sueh development will be the availabllity of
porthble, battery-powered mierogomputers, wh]@h- students will be able

“to use at soliool and at home. Another will be the general vag of

. videodises In conjunetion with misrocomputers, Aready the Minnfta
Edueational Computing Consovtiwm has produced eoursewara based on
the Apple mierocomputey and the Ploneer Laser Dise system (Kehrberg
and Pollack, 1982). Yot another development will be printera that opn
provide eopy ol any of the 54 000 framen on o videndise, s .olNoring: ¢
the' prospeet of storing and retrieving, vast quantities of iexinal. and-
graphical informaton easily, Doveldpmewta n networks, 0o, will
provide ngreased opportnaities for communioation, botly with.dlistant
databnses and with stadents tn other counteies, A further development b
likoly to be computer voleo recogaltion, All these developments will

~ bring changes to the kind of Interactions between teacher-and student,
and botwoon student and student, compared with those in non-computer
or pre-computor environments, ’ f

Chooalng Microcamputers for Schools

Many schools are considering the purchase of microcomputors and
there is & bewildering seleétion of compoting machines and models from .
whicli™ to .choose, ‘Which to buy?" i3 a question often heard,
Unfortunately thero is no simple answer, What is important to note is
that microcomputers are not like television sets,, cassette recordors, or
projectors, in that performanee criteria used for purchasing these Kinds
of cquipment ure not as applicable when buying' microcomputers.
Software or courseware s the more important . consideration.
Realization of this mcuns that the question schools should really be
asking is ‘What computer software is wanted?’-And to answer this
question, the prior consideration is, ‘How are computers to be used in .

~ schools?” Answers to those two questions will nearly always narrow the
choice of a micromputer to a short list, A good rule of thumb is to decide
on applications first, equipment second (Anderson, 1983a).

Thi$ review of computi gd)'ractice in- Australinn schools focuses

‘

v
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mainly on applications--for  example, the  major WORTAITUNING
lnguages i wee (RASIC, LOGA), the tse of ward processa,
simulations, aveess t@databases, and the many ather uses of computers
in sehuals, Applications are, af coirse, not independent of equipment,
as the listigor factors reported by teachers as important shows (Billings
and Glass, 1982). These insluded; - . ' v
' memory (cerain applisations—for instanee, word processing and LOGO—
need 4 certain minimum memory o mnk A e
keyboard (some keyboards differ from a standard ypewrifer-—seen 10 he
esseplial for husiness studies and most sehool applivations) ‘ \ ,
praphics (MMH micpaisomputers have betler resolution than others, an ™y
; :

important consiferation for an stidenis); S

eolowr. (not “available for all mieracampiiers—again important for apt
v students, for many simulations, and for business applieations);

Tigunges (if programming 15 10 be tawght, parionlar Tangiagss sieh @8
EOGO  or Dasoal way  be tequired--not available - for - all
mieroeninpiters); . B

* sound/musie (varies neross maehings, sometimes not availablagt all, which
might be a limbtation for eedtain applizations); ’ .

soreen display (refors 1o siza of wereen nil \||‘)p@|u!ﬂ§¢ OWEI URED
capabitity-—lmportant for word provessing and rending applicdtinn), ,
perlpherals (for example, whether  disk drive i an aption-S+esiential tag - -

mass- storage and rapid vetrieval, aa in word processing o buiginoss
applieations), e . ¢ ’ T .

PR

A usoful overview of popular mierocomputers and software in tme}‘h
sehools, at least In the United States, I8 contalned i Williawms fnd

© Slivage (1983), Moro useiul for Austrnlian sehools 18 u paper, "Choosling

your school's microcomputer’, lssued by- the Elizaboth Computer
Contro (1983) in Hobatt. o .

[ I . . L .
Structure and Scope’ of Review -

i

“The major title of this roview, 'Computing, in Schools', is moant to
reflect the dual emphasis adopted. Flestly, the focus in on computing:

that is, on applications rather than on computers as such, sinco
. » N v
computer software ‘or courseware is more important for schools than

. computer hardware, Indeed, for most educational applications, users «

need nover be aware of a particular machine’s configuration. Secondly,
the computer applications doscribed are’ ones in use in classrooms
around the country, and this is partly reflected, too, in the sub-title of the
review, ' o ' '

§
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This' fivst  Ehapten provides g yery  biidl inedustion
Misivenmiiegs, what # minmwnwm iy and what charasienisiiey
aught be s sani g schond wse M he Feiaining chapiers fsuy nwye
Bil the bses of paimpiiters i schnls. Fur the use of misrivampuien i
special educdiion, reference may he made w Gireen et al. (1962} and,
o theii psshin eicatinngl reseaich, Inlinsan (1981), provisdes 4
wmpwhumw SHFvey. ‘

Chapier 2 examines what are seen Wbe significant models and
influences in vompuler educalion ayerseas, pqm»ula;ly de\plnpmeuh
i the Upited Kingdom, France, and the United States. What iy

hapipening in these countiies provides a hackdiop w Chapter 3, which
© preseits an averview of receit tld\ﬁinpﬂmﬂh in Australia, at hath the
state and national levels,

hie theme oF & hapters il 3 s Bty eompiiters are wsed in sehonls,
wheither for leirming about compuiers of learming ‘with v itam
compiiers. Chapier b contindes this theme by sonsidesing iange ol
Applivationg eieonnisred i sehonls across the eouniry, Therb s the
dangar, i presenting these case siudies, ol portraying i I)MUIQ wlahive
ol activity in computer edusation. Thers are veiluinly kyeiting i going -
dovelopmunts, of which the ones selected wig 4 anmpld bt in niany
achonls the activity is yet to take place. . ‘

The final chapier owtlings some eimerging ssuss in conphiigr
edueition, or schaols computing as it is often ealled. As far as the vag of
mivroeomputers in sehools is concerned, theie are hany more questions
thin answers that ean b pofinteil to, and the organization of Chapier 7
an uttempt o highlight the minst preasing of these yueationa, -

" Duing the eourse of the review, it was possible to visit mul see attjrst
hand  developments I some, bt not all, Austealinn States e
Toreioes: A pantieulas dittienlty encountered thmughuul;\m roview iy
thint the Lrehd 15 changing so rapldly that it has been rather like trying o
phitograph w st moving target. Novertheless it i hoped that the
pictures presented of current practice will be useful ue tenchors,
aclministrators, and others with a mulminnml [nterast in sehools
computing.. -
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- o%.,~SCHOOLS COMPUTING: - =« |
~" " OVERSEAS MODELSAND INFLUENGES |

~/~ There are several developments overseas that have had a discernible

", influence on schools computing in Australia. Of those that might have -
> been selected, five particular programs were chosen for inclusion here.

' Each represents a significant dgvelopment iq its own right; between

them, they encompass a variety of models that either have already

.. exerted some influence’ on Australian developments, or have the
potential to do so. . S

For the most part, specific programs or profects are described rather”

than attempting to outline computer education for a country as a whole. =

_Thus in the United Kingdom, the focus is on two microelectronics
education programs, the Micros in Schools Scheme, and the BBC. .
Literacy Project; while, in the United States, the case studies presented
empbhasize, on the one hand, developments in one school district and, on
the other, developments across. a State. The exception, perhaps, is®
France which, as Shears and Dale (1983) point out in their useful =
survey of overseas developments, to a.greater extent than either Great
Britain or the United States can be seen to have a national educational
computing policy of long standing, even if only put into practice to a
limited extent initially. In each casg,"the portrayals are described in
terms of their impact, or potential impact, on schools computing in
Australia, L e

" Throughout the review, where the developments described are
reported in the journal literature, reference details are given in the list of
references; otherwise, where appropriate, names of institutions and
addresses are provided in the endnotes so that those interested may seek

" further information. - ‘

National Microelectronics Programs in England ‘and °
Scotland : ) o L .
In the United Kingdom there has been, and continues to be, strong
support for computer education in schools.”In view of developments in
schools computing at the national level in Australia, the policies and
programs that have evolved in Britain are of considerable interest, both
‘because of our . historic links and because of the innovative
: N 7

.
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’+' devél?pments t ere in mrcroelectromcs and information technology
@% Détai esdﬁ;b’ W are two nationally funded microelectronics programs

\ .
" and the mic 08 in schools scheme. The focus of discussion is on software .

development teacher education initiatives, and the relatronshrp of-
A lnformatron technology to education.

~

' Mlcroelectronlcs Educatron Programme (MEP)

. Th; British Prime ‘Minister, Mrs Thatcher, in mtroducmg the -
a Mrcroelectromcs Education Programme (MEP) said: :

Bntam s greatest natural asset has’always been the inventive genius of its

people. This is the asset which we must tap if we are to profit from advances

« - in technology. In microelectronics and information technology, we must dd

: everythmg to encourage and train pepple with the ability and skills needed to -

design systems, write software, and develop new busmesses and products )
(Ciled in Inchley, 1982:3).

Thus in 1980, the British Government launched MEP in England .
Wales, and Northern Ireland, to prepare students “for life in a society in

which devices and systems based on microelectronics are commonplace -
. and.pervasive’ (Great Britain. Department of Education and Science, .. -

- 1981:1). The program, scheduled to run until 1986, has a projected o

total budget of £20m. : ;
The major afﬁiof MEDP are, first, to investigate the most appropnate ;
ways to use computers as an aid to teaching and learning; and, second, :
to introduce new topics into the curriculum (e.g. microelectronics in
control technology, word processing, use of computers for information | -
. retrieval) either as part of existing subjects or as new disciplines.
Initially the priority was for developmental work in secondary schools | .
but the program was soon extended to mclude pnmary schools and:
- special education:
‘A highly innovative organization was developed, st’éermg a path‘
‘between a purely national operation on the one hand, and decentralized:
activities based on exrstmg Local Education Authorities (LEASs) on the -
other. It was decided that two-thirds of MEP activities should be:
regional and one-third national, To implement regional activities, the,
109 LEAs} in England, Wales, and Northern Ireland@were divided into,
14 Fegions. This rather i ingenious stratagem had the effect of respecting’
the autonomies of LEAs, and at the same time by-passing them. The
administration of the national aspects of the program is proyided by the
Council for Educational Technology (CET) and six national co-
ordinators, with assistance from the Schools Council. -
By the end of 1983, MEP had reached the half-way point of what is

. _1_4
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‘now planned as a six-year program. The Director, Richard 'F"bthergill, in /

" aninterview with The Guardian (October 1983), is reported as saying. /

7 that a major purpose of MEP has been achieved with moré than a tenth/

-of the total teaching force having.completed courses. upder its aegis
(approximately 40,000 teachers), and many of the, others being
influenced by the presence of microcomputers in schools. He noted, -

- however, that preservice education for teachers w{as lagging
behind. - v , - f
"~ sAnother major achievement, according to Fothergill® has been the
development of good software. By July 1984, it is ésti,matedfthat 1000
software packages will have been produced within MEP./,,Publishers‘,
" too, have been encouraged by MEP to enter the educatjonal field. A

- particularly interesting development has been the chang_d’."in the kinds of
computer programs produced.. Early programs did _/.;li‘ttle more than
check students’ responses to a limited range of questions. Then came L

. simulations (inspired principally by the work at-Chelsea College, *

W \University-of London) which allowed students to manipulate variables
and to note the resulting changes in the systems being modelled. The
currently approved programs are more of tjfe type where students
formulate their own questions. Looking 6 the future, the MEP
emphasis on software development is reported as likely to make greater
use of languages like LOGO where sﬁ}xdents learn by teathing the
cotiputer. ) ' -/ ’ o
There is close liaison between MEP and other schemes, such as the
- Scottish Microelectronics Developrpént Programme and the Micros in -
Schools Scheme, as well as with/,the BBC Literacy Project. v

-

~ Scottish Microelectronics /dévelopmént Prog ramme
(SMDP) .7 .

SMDP grew out of initiatiyés of the Scottish Education Department
commenced in 1979. In’ 1980 when MEP was announced, the
Education Departmeng,/ in Scotland announced a similar but .

- independent program. To aclqowledge its earlier origins, it is referred to -
as SMDP (Phase 2); 5 ,

While -the main aims of SMDP parallel those of MEP in broad
outline, the major émphasis of SMDP, as noted by Inchley (1982), is on
the development of educational software. A ‘two-tier’ bank of computer

- software is being progressively built up at the headquarters in Glasgow.
The top tier consists of supported programs, developed by SMDP staff
or purchased from commercial suppliers. The programs at this level are
judged to be valuable educationally and as meeting certain criteria of

"/ o ‘ 9
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~ documentation and technical expertise. "The bottom tier -contains o

programs donated from any source. These are not supported and no
guarantees concerning them are made. -
Inchley (1982) takes the view that the contnbuted llbrary model may_
~ not be a useful one for. state education departments (specnﬁcally. _
- Victoria), because much of the contributed software is of dublous value L
and its distribution takes up professional resources. A contrary :
viewpoint, partly reflected in theFrench approach to teacher education,
is that it may be useful for the professional development of teachers to
contribute programs and to alm for the criteria of supported programs at
: the top’ level r . : ) '

The Micros in Sch00|s Scheme

. The Bntlsh Department. of Industry announced its Micros, in Schools
-Scheme in '1981. Under this scheme, funds.were made available to
LEAs to assist secondary schools to acquire. microcomputers. Schools
‘were.given the choice between two'British machines, the BBC.Acom B -
and the Research Machines 380Z (Maddison, 1983). ‘
In October 1982 the scheme was extended to primary schools.
"Schools could purchase on a pound-for-pound subsidy one of three
British-made ' microcomputers: the’ BBC "Acorn B, the Reésearch
Machines 480Z, or the Sinclair Research Spectrum (Educatlon Digest,
1983). The Prime Minister, Mrs Thatcher, again announced the
scheme, thus lnd1catmg the priority afforded to mlcroelectromcs by the
British Govemment o
" I hope this scheme will mean that, by the énd of 1984, every primary school
_ has its own microcomputer and wnll be giving young people the ‘experience

they need with the technology of their future working and dally llves (Clted
in Educauon Digest, 1983:i)

One of the conditions of support is that two teach,g from each school
should undertake inservice training provide
1982),

Education and Informatlon Technology

The Council for Educational Technology (CET), noted above as
providing administrative support for MEP, has the charter to promote
the application and development of educational technology in all sectors -
of éducation and training. Thus CET is concerned with a broad range of
* applications including computers, the use of radio, television, and
. telephone, and the role of librarieg, One of the current activities of CET

10 | .
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The BBC."Corhfp'utéi I'.'itei"acy'j P':lbjéc_t_‘ , RS

_ The impact that the BBC Computer Literacy Project has had and is

continuing to have ‘in Britain makes this a development of ‘which

computer educators elsewhere should - be - aware. 'As ,\’Maddison" .

. (1198.3:79) notes: , . R

‘The' BBC Computer Literagy Project is’ sighificant fpr -schools

The wide range of activities,,resources and transmission scheduling ﬁaing

devoted by the.BBC to public education in microelectronics and especially * -

.- computer awareness makes the rporation’s long-term commitment in this
field the most extensivamenterprisd of the kind to be undertaken by a major, .
- broadcasting organization anywhere in the world. o -

computing in two Tegpects. First, bgcause the microcompyter adopted

made the BBC microcomputer so well‘known.in.Britair;,has been
screened by the ABC, and the publi)c:.a’tiop's and computer courseware
associated-wit the project are also becoming available, this project

", along with other concurrent developments is achieving the same effekt;

as inthe United Kingdom, of raising gommurii_ty understanding,
computers. , . . - R S
The major features of the BBC Computer Literacy Project, as they’

for the project. hagoeen recommengded for use in schools by several - -
States, Australia now has more BBC microcomputers inschools than . -

any other country after Britain..Second, since the television series which o

relate to, c‘oinputing in schools in Austfalia, are"di'scqssed briefly -

below. - o -

. . : . [ . Vs * ;
The Television Series* - . S s
Preciirsors to the television series that provi e major focus of the

" Computer Literacy Project were the BBC Horizon rogram ‘Now the
Chips Are Down’ and the three-part series ‘The, Silicon Factor'; bothof . .. i

known.

television series. ‘The Computer Programme’ (Note ;1). The ten '
programs comprising the series (It's Happening now, One Thing after

- g /o AP
Screened in all States during 1983 was the first of two ten-part BBC -

_ Another, Talking to a Machine, It's on the Computer, The New Media, -

Sounds and Moving Pictures, Let’s Pretend, The Thinking Machine, In

Control, Things to Come) are,designed for Lseveral)audiences,,First, :

0 . o .' ) 17 :

e

which were shown on ABC television and are reasonably widely -

"

Nt

is to explore thc"‘poiehtiial- of all aspects of videotex, and in particular: -

0
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~ there i lS ‘the wider communrty, represewd by the co mentator Chrrs "
Serle,’ who with the’ help of computer professional, Ian McNaught- »

Davis, discovers the -basic concepts of mlcrocomputers the ways they -

- are aﬂ'ectmg our lives, and how to.program them to perform simple
tasks.-But the producers also had schools very much i in mind,.and were

-

B . aware of'the neeez)srty for properly prepared teachers.-Hence, a secgrnd

target audience comprised teachers, and the’ tén 25-minute programs _
were_thought of as being useful for an- mtroductory computer awareness
topre%\preservrce of inservice courses with teachers at all leyvels.
Programming in BASIC i is mtroduced without viewers needing tothave

Q
-k

direct access to mlcrocomputers In Anstralla, the. ABC chose to. ~
include ‘The Computer Prografnme as part of its programs for schools, >

- and this may well have been a misjudgment in view of the wider, mainly
5 (la\dult audience f8r whom the series was orrgmally directed. The seﬁ"\s :

0-be re-screened dunng 1984 in the evenihgs, -

" The second ten-part television series called ‘Maklng the Most of the Y
’ Mlcro although available in Australia for video recorders; has yet to be

- shown-on telexrsron ‘This second series, presented by McNaught—

Davrs aims to encourage hands-on expenence with microcomputers.

‘Agaln the' BASIC ‘programming language is featuled, the particular

“ version being extended BASIC as used with t.he BBC mrprocomputer

but users of other mrcrocomputers are catered for with a varrety of
machines being demonstrated. Although it is evident that the producers

programming_for students, theip approach emphasizes leammg abQut,
computers through ‘using. them, The titles oWthe-separate . programs
which comprise ‘Making the Most of the Micro’ give, something of the

. ‘were#ware of questions farse?/rn\some quarters about’ ‘the- value of

- flavour of the series: The Versatile Machine, Getting down to BASIC,

The BBC Mrcrocomputer R R .
An lmportant part of the BBC Computer Lrteracy ProJect was the v

L

a " Strings and Things, Introducmg Graphrcs Keeplng a I‘I}ord ‘Getting '

down to Busingss,” Sounds Interestrng, Everythmg

nder. Control,
Movmg Plctures and At the End of the Line. - e :

e
4

selection of a ‘microcomputer so that users could be offered hands-on
expgrience: Computer companies were invited to submit designs and the
‘contract was awarded to the Cambndge company, Acorn. The BBC .
microcomputer system (Note 2) consists of two models—a standard -
‘model (Model A) comprising 6502'm1croproceSsor, 16K of RAM, and
32K of ROM wrth BASIC and the grachme operating system; and an
enhanced model (Model B) wrth a further 16K of RAM hrgh resolutton

12
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S graphlcs and addntnonzil ;/nterf
‘in Australia; a new mrcrocé{j

puterﬂhe Electron, Was,released i in late
v 1983 During a recent .vigif ‘the: Bntlsh ‘Minister for' Industry, and"
Informatron Technology anfioys ced plans for manufacturing: tfie BBC...
mlcrocomputer, or Beeb’ as; lt,lS often called in Au(s‘traha Manufacture %‘
s expecte?o commence km nid-1984. ‘
A stron feature of the: BBC{mrcrocomputer, as far as many schools’
‘are.concerned, is that Ac?orni'-has an initerface to its Econet local area .
network. ‘The -networl _enables a number. of mrcrocomputers
" '(theoretically up to 254) ‘c(Jmmunrcate with each other and to-share *
. disk drives an pnnter,-tlrereby affecting economies "and ,allowing a_ '
. certaln measure of contr‘ol}Other featuresa;é the. ROM baseq softwaré-
(mcludrng\wvor processrn’ .and programmlng languages), the selectable
gaphlcs ‘modés, and th énd processor option. The BBC micro may
-also be'f itted: wrth facilj ¢ actess the British Post Office’ s Prestel:
system (glven in further,,- ,etarl in Chapter 5),uas well as teletext .
- information transmltf’edby the Ty networks. Towards the.end of 1983, P
for’ lnstance, 'the BB[JI launched its -new telesoftware service, thus
alloWlng users wrth‘iel ext adapters to download freq software fromthe
‘airwaves. It is exp rthat thls will include so&are provrded by .

used on the BBC mlcrocomput%r permits

hat is called structured programming, with
r :local varlables, passlng parameters between T,
. procedures, recurslon, {F THEN ELSE and REPEAT

‘ UNTIL T , . v
- ST .Q. S

‘V ¢ o Lo « 0

e »'w

. Assomated Publlcgtlons and Software o

? Several .publications ‘were. especrallydprepared for the BBC prolect
;. {(Note 3). Principal among these was The Computer ‘Book (Bradbeer,
. DeBono and Laurie, 1982)2;p roduced in conjunction with the television
s ser‘es Ktluch provides a- useful introduction. to computers. and
computmg A’general cou’rse in the BASIC' programmlng languhge is
+ givenin 30 Hour BASIC (Prlgmore 19813. £thlfd major publication i
W'he Friendly Computer Book (Inglis, 19& a beginner’s guide to thei}
"BBC, Slnclalr ZX Spectrum,; Q:nd RML380Z mlcrocomputers '
Several software patKs were also, produced for the projéct to
* demonstrate the potential of the BBC mlcrocomputer ‘The followrng isa.i. .
listing of the‘ingroductory package of programs, avallable on cassette or
7 disk and with accompanylng handbooks P L e

T



. PR L \' .',:”‘_,' . o
«. . F. ,‘v . Y -’v‘

oo,\lmu-#t_la ~

-Taeamputer Programme Programs I e T A
.(12 programs’ from the, Computer Progyamme) : S
The Computer Programme Programs % B
(8 mdge :advanced .programs) " Tt
Early Leammg (5’ maths and'spellmg progr ms)

s of Strategy (34 program% ‘ I T .
Fun Gamés (4 programs) e e 8
Informati(ule Computer Educatl,on in France SRR

" The proach to compwt{ng in: schools in F ranoe i orthy of note. by, vj ‘f“ >
Austrahan educators for several reasons..First, the Fyench educatronal )

' authonttes have made a fr;tl'(n commitment to computing in schools, a- ~ 7s7

, U, gommrtment which g

»
[}

- infor ;
' centralgz.edu not unlike that pertaining in some States of Austraha and ¢ nf.'_ A

" séhools. Third, thé mtegrated approach to the place of cpmputmg inthe}K . -

courses from the Naticnal Centre for Distancé Teacling with twoor '«

* courses. Second, a further 5,000 teachers undertoolt?orrespondence . _
: three days practical expenehce at one of the 58 lugh chools Another. e

Sy ibolique’d’Enseigiiement). Yet af seher feature.,was the decrsr n tg;\" :

) badk as far as 1970. Tlns commitment js part of ¢ . .
overnment’s general support. for i'com'puters and. . &
tion technology Second the French education’ system is hrghly

- . this has rnfluenced the. unplementauon and orgamzatrqn of computmg u;/ )

curriculum, callé
approaches genera

‘lnformatiqu
adopted i

is quite ditinctive, dlffenng fro 1A
_ther countries, e H '

L’;Z}(penence de' 58°Lycees, the prOJect mvolvm
" high schools thro

- Although, thie present: review focuses mamly~' !
French mrmcomputer pro_]ect is ‘significant, 1“
a5 Sl}rears and Dale

over the du anon of "the prOJect' to undertakewm

ftant feature of the French nauonal pro,]ect; was' the computer! -
age esplzcrally designed for use in educatlon (LSE——"ITan uage®

use computers manufactured m Fran

q .
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An evaluatlon of the £8 Hrgh%chools Pro;ect was reported by the” v
. -French National Institpte for Educational Research in 1981, the main /.
fmdmgs ‘of which. are,’ ’:arrzed by Maddison (1983),, Among: the[ -+
L g.»pbsrtrve aspects highli _,,'ed were the. srgmflcant numbgfs; of students
o and teachers who had bg gln to use computers confident{y in all subJect;
e areas, e posmvé‘ at’_ u‘x' ‘engendered, the, extent to“Which teachers
- fried Ol§ new methads ahd broke down‘tradrlronal subje t barriers, and *
s "the ten al bankdf or'r&uterprograms developed. There. were_negatrve o
'aspects o mcludmg the fact'that'a maJorrty of teachers still had never
"used ¢ puters that progress in-some subject areas as slo
> a, others,/and that ‘'shortages of softwar& and equipmeit meant’
- students ‘had less thaneight hours, dJrect access to computers per-year.. ..
v Another problem highlighted by Hebedstrert (1983) was the tendency " - - '
"f6r many'teachers to regrr‘d actual prommmmg as more important than - ‘
- defining educational objectives. “The net result’, Professor Hebenstreijt -
reports, “are some packages of. little real value because therr objectlvés I
| are tnwaf or. could bé achreyed wrth penCrl and \paper Or -in book g
.'fo- o : . o

The 10 0bo Micro‘com'pUters in Sch’ools Ope‘ration
Moxe recently, the French Ministry of Education has commenced )
LOperatlon des .10 000 " Microcoordinateurs (the 10000 Micro-
" computers in Schools Operatlon) which attests to the enthusiasm for
schools comﬁputmg by the French authorities. The aim is “for 10 000
mlcrocompu ers to be in schools by 1986. As in the‘Hrgh Schools
_Project and the nafional programs in the United Kingdom, the decision * -
is for computer equrpment to be produced in-France. Again the
' emphasrs is on teachers producing most of their own materials. While <.
‘this ‘might result. in both quality and quantity being less tHan if
[ professronal programmers had been employed, Zinn (1981) notes that
‘the ‘gains in acceptance of the computer- studies program in local . *
. schools will more than- compensate for not having had professronally '
' prepared material$ sooner’ (Zmn 1981 234) ’
. Informatlcs S S | -
~ It was noted above that the French approach to the place of computmg
in the curriculum is qurte drstmctrve In Britain, for example, according .
to -Rushby (1981), ‘teaching ‘about. computers (computer studies, .
computer awareness) is generally seen as quite distinct from teaching or A
- learning withi " computers (where the comiputer-is used" essentlalty asa o

: .medlum for leammg) In France, by contrast teachmg akolt and o
v 4 A n.‘ l‘ 3
Y : f Y




: A ° - e .

B tpachrng wrth computers are hrghly rntegrated 50 much $0 that one term- -

~is used. to' encompass both aSpects—-—mform‘atrque The main features of .
* this- rntegrated approach are summanzed by Maddlson (1983)

Informatrcs (i.e. computers and computer scrence) is characterised by anew [ o

"‘mode-".of . thought; modellig-based, algorithmic - and orgamsatronal -
computers should be introduced into the secondary curriculum as an element -
"of general cuiture; the problems arising from thedntroduction of computers
being- pedagogrcal ‘the. pnor training of teachers. is essential; one of the
features of ‘compuiters-is that it creates in the pupils. a mentality that is
algoritimic, operationdl and well organised, qualities which are of value |
throughout the cumculum (Maddison, 1983: 53) By <

_“This dual emphasrs in the French approach to schools computrng is
reflected in the importance attached 'f'oteacher training, as noted in thé | =
‘description of the 58 High Schools Project as well as in the policy to - -+
“regard computers as routine classroom ards evrdent in. the 10 000 :
. Mrcrocomputers Operaﬁon S

I.

) World Computer Centre

‘An indicator of the high priority that the French Govemment places on »
“computers and information technology was the recent establlshment of . -
“+ "the World Computer Centre'in Paris. More significant, perhaps was
the number of leading computer scientists. who were attracted to top
. positions at the centre. The first Director General, for rnstance was
v Professor Negroponte, formerly Drrector of Comput

“in some detail in Chapter 4.in t11e section on LOGO. One ambitious

program of the- World Computer Centre is to place personal computers -

- in some 500 vrllages in third world countries (Morgan 1982), on the

' assumptron that in the near future most people will be’ processors of
information, productron-lrne work being malnly done by robots

‘Schools Computlng in Contrnental Europe o

A comparative study of the use of computers in schools in conti‘nental Lo
Europe would make a usel%l exercise because of the yariety of ‘models .
encountered. Along one dlmen(sror{ may be observed patterns in schools

- computing ~ across countrres ranging from’ highly centralized to
- decentralized approaches. Along a second dimension; depending on - .

- whether teaching_about computers and. teaching with computers are; -

consrdered as separate or rntegrated actrvrtres pattems in schools '
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Flgure 2.1 - Patterns of School Computmg in Continental
Europe , .

- computing extend from: hrghly mtegrated to relatively drstmct ;
-applications. The. posmon-of—France along these continua is quite
distinctive, -as dlscussed above. Folowing, ‘iri partg the analysis in-
_ Rushby (1981) the . approximate positions of other European countries
~along thesg same conhnua in relatron to F rance, has been shown in

Figure 2.1. R .
Computer theracy Programs in Sillcon Valley

Srlrcon Valley, ‘the name: glven to the area where computers on 1 silicon o B
chrps are mass produced, is the very heart of the semlconductor industry © -

in the United States:of America. Iti is the-home of such corporations as
Intel, the developer of the first microchip, and of computer companies
like Apple whose mrcrocomputer is now a hoysehold name. Situated
just a: short distance south of San Frahcisco, Silicon Valley country
mclﬂdes th€ school districts of Santa- Clara, San Jose, and Cupertino
“which, because of their promixity to instifutions Jlike Stanford
~University and their access to leaders in comptgtmg, have been to the
forefront .in applying information technologies in the classroom,
- Reviewed below’ are just three of many deve10pments in Californian
4computer education, which could provrde further models for schools
* computing m Australra

. S . ' -
~ Santa'Clara Computer Education Consortiur;} S
~ About 25 school districts in the San Francisco area df California have
- joined together .to form a computer education consortium. Led by the

“Co-ordinator for ‘Computer Educatron in San Jose, Dr Wagner, the '

-various school districts co-operate in shanng rdeas and solvmg
problems in the fleld ‘of computer educatr.on

) N T S 3\‘17‘ .
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of many continuing projects of the consortium, the one discussed
’herp is the production of the Computer Education Handbook (Dix,

1982) Designed to be an annual publication, the Handbook is a loose- -

- leaf collection of the accumulated experience in the use of computers.of -

the contributing school districts. Hopics featured irr the 1982 Handbook

, include  uses. of computers, case studies of actual projects, planning,
selectlon and purchase of equipment, and staff. devef)pment This'is a -

val\uable resource, both to those already fn computer education and to
those who are new: the idea is one that could usefully be repllcated here
by States or reglons :

-
N

Cupertino Union School District

“The. Cu\pertmo Union School District in Silicon Valley was selected as -

\
one of about-a dozen exemplars of state-of-the-art uses of computers in

.+ schools in_the report on informational techhology and its impact on

American education (United States. Office of Technology Assessment,
'1982). Theinformation presented below is based in part on this report,
and on case\studies included in the Computer Education Handbook
- (Dix, 1982) as well as on interviews with personnel.in Cupertino. .
The experience of the Cupertino Union School . District with
mlcrocomputer\s dates from 1977 and Education Superintendent,
Sachmeier, and\Computer Co-ordinator, Gopdson, speak ‘proudly of
being shown the\first Apple TI. microcomputer prototype The first

_ mlcrocomputers n\ the school district were three Apples funded under -

an early Title IV program; the district’s schools are now quite well

equipped with microcomputers (Apple and Atari). Frequently cited as:

one of the district’s special achiévements isthe development by teachers

~ of the Computer the\racy Curriculum K-8 (Cupertino Union School A

District, 1982). The u\nderlying philosophy is that every student, from

. kindergarten upwards, should have the opportunity to become computer

literate. The goals are tﬂat microcomputers should be a normal part of
 the school curriculum for, all students in Grades K to 6 and.should ber
*_widely available for mdw\ldual use; by Grades 7 and 8, all students

- should have the opportumty to use microcomputers as tools for learmng, :

and -be introduced to programming so that they can ‘make wise
_educational. choices in high school and eventual career choices™
(Introducfion to Computer. Literacy Curriculum K-8). Goodson
emphasizes that the cumculum is very much a draft for no one really

“knows, she belleves, what students’ limits are with regard to ;_

computers.
.18
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Perhaps the most |mportant point made by Goodson (1981) is that -

- the lmplementatron of any computer literacy curriculum is a gradual
‘process.which must rely for its §uccess on the inservice structures that
( .-have been developed in a_school district. . - ' '

The success of a program Irke this, rntroduced throughout a drstnct is
dependent upon a well-developed inservice program with wide participation
that gives teachers a good foundation to build upon. We have reached this . -
point because we have taken time (over three years) and worked in stages. I
think a district would have difficulty instituting such a program as g cotnplete
package. People need to be trained and ready with an explicit curriculum in
hand if the program-is to be truly successful. (Goodson 1981:27)

. The wide participation of teachers in inservrce computer-based
activities may be inferred from the comprehensive program c;gcourses

available *to teachers in the 1983/84 school year and the suggested
’ sequence that they might progress through these: . o

1 Computers for the Absolute Complete Begmner (4 hours)
_ to provide hands-on experience for computer novices who really do not
‘ like computers but feel they may be missing the crest of a wave
2 Computer Awareness Part I (4 hours) RN
to introduce teachers, admmrstrators, and ardes to the world of
- 'microcomputers. - . . - ' '
.3 Computer. Awareness Part I (4 hours) _
** to increase pamcrpants awareness of the use of mrcrocomputers inthe -
~.__classroom . o
4  Computer Awareness for anary (Grades K—3) Instructron (6
hours)
" to introduce admrnrstrators and primary - teachers to . the specrﬁc
. techniques for using computers in primary classrooms,
5 Computer Awareness for Intermedrate (Grades 4-8) Instruction (4
- hours)
- to assist teachers and administrators to 4ategrate computer literacy into,
their regular classes and to develop their skills in using the computer
6  LOGO (6 hours)
 to teach the essentials of the LOGO language, to' pamcrpants
7 PILOT (13 hours) . , ; :
. to teach the essentials of PILOT, a begrnnrng programmrng language
8  Programming in BASIC (15 hours)
" to introduce participants to computer programming in BASIC\,
9  Computer-based Lessons’ using Apple PILOT (8 hours) o
-~ - to enable participants to.develop original lessons on the Apple usrng B
.- Apple PILOT as an authoring language .

4

10~ LOGO in the Primary Classroom (6 hours) -
. " to extend partlcrpants workrng knowledge of LOGO, as they develop
. B v . i.t_ . o ) ‘ ) X ) 19
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readiness, mtroductory, and basrc activities for working with LOGO and
the pnmary child

ll ~ Coniputer Lrteracyl Curriculum (Grades K—3) Uses of Computer -

. Software (10 hours).” . B
- to acquaint teachers with d1str|ct computer curriculum and to develop ‘
~self-contained units for classroom use for each of five samples of software
appropriate. for Grades K-3 )
,g‘-.' Computer Lrteracy Curriculum (Grades 4—6)—Uses of Compixtir ,
~ Software (10 hours)’ . I
~as in 11 above but for Grades 4-6 . R
13 aComputer—based Classroom Materrals (10 hours)
to introduce teachers to srmple methods of producing classroor? lessons
. on the computer using various authoring Ianguages r
14 Word Processing (6 hours) .
to introduce participants to the pnncrples of. word processing on a
mrcrocomputer —

‘Finally, mention mrght be made of the system devised in the school

~ district for scoring tests and processing surveys. With. standardrzed

~-testing of students mandatory in Caltfomta, claimed advantages for the
Apple- based system are the rapid return to teachers of diagnostic
rnfonnatlon ‘more ‘accurate -and - easier to mterpret mform'atroné‘
gconomy of teacher trme -and a higher - response rate of parent :
questronnarres ' : . . :

Computer-Usmg Educators (CUE)

-In'1978 a small group of teachers who had been meetmg rnfonnally to
talk about - computer . appltcatrons formed themselves into a support-
group for ‘Grades K-12 teachers. So Computer-Usmg Educators
- (CUE) began with Dr Wagner as founding Presiderit. The first CUE
Conference in January 1979 attracted 65 téachers; the Conference in
May 1983 attracted more than § 000. -

Its growth reflects the phenomenal growth of computer applrcatlons and
- _mirrors the grassroots development of programs in schools up and down the

-San Francisco Bay Area. Groups modelled after CUE have also been

formed throughout the country. (Umted States Ofﬁce -of Technology
Assessment 1982: 195) ‘ .

The current Presldent Mrs Bobb\g; Goodson notes that CUE fiow has
an international membershlp (including members - from Australia),
. though its major focus lS still on- the computmg needs of Callfomran, L
Grades K-12 teachers. -~

CUE S most popular servrce is- SOFTSWAP Dtrected by Anmn
Lathrop from the San Mateo Educatron Resource ‘Center (SMERC) -

26
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SOFTSWAP allows teachers to exchange software This is a free ”

" service and there are more than 300 teacher-contributed programs for ., ;' .

" the Apple, Atari, Compucolor, PET, ,and TRS-80 microcomputers

from which to choosé. LeRoy Finkél, Instructional Computmg Co .
~ ordinator, estimates that more than 8 000 disks have been drstnbuted =

through SOFTSWAP

Mrnnesota Educatlonal Computlng Consortium

- Of all qducatronal computing developments in the Umted States, the' .-
Mrnnesota Educational Computing Consortium (MECC) is arguably
the oldest and the best known. 1t is also the.one that has developed a

_centralized computrng system for a wh,ole State This last feature, ‘ ',

E especrallywmakes MECC a potentially useful model for schools
computing - 1n Austraha, a model that might already have partly
influenced three ‘Australian States to enter into an educational

. computing consortrum -Personnel from MECC have v1s1ted Australia” .

and  MECC, courseware (Note 4) .is becoming ‘known in schools. |
Evaluations of some of this courseware, for its applrcabrhty to .
Australlan schools, have been conducted. : .

A Statewnde Computmg Agency : T

MECC began operatlon in 1973 with a brief to' co—ordmate and provrde -
computer services for all schools and tertiary institutions in the State of
* Minnesota. - Several factors ‘were partlcularly important in the
establishment of MEGC. One was the' exchange of computer services
- already operatmg among schools in Minneapolis, a base for some major
computer industries. The second factor was the firm belief that
‘technology could assist education. And the third was the concern by = -
legislators that access to computers should be freely avarlable '
throughout the State.

s+ Initially MECC operated a vast trme-sharmg network on the Control
Data Cyber, Control Data being one of the giant computer corporations
‘based in  Minnesota. With the - advent of microcomputers,

- standardization of equrpment was decided upon so that one 'system e

could be fully supported with software and training. The contract was
won by Apple and by 1982 the number of Apple microcomputers in
Minnesota schools wa¥’ reported to be approximately 3 000. In 1981 .
MECC “issued specrﬁcatrons for. 4 low-cost. mlcrocomputer and the-

contract this time was awarded to Atari. » - -
A major service provrded by MECC is the de\l/elopment and
*Dv— : . .21
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" become that MECC is now the. largest distributor’ of ‘educational

software in the world. Several major microcomputer ‘manufacturers .
have contracted with MECC for some of the original Apple software to
- be converted, with the result thatt MECC courseware is also available -

for the Atari, Commodore, IBM, and Radio Shack microcomputers,

and is expected to be available for the BBC later in 1984. Other services
- provided by MECC include inservice- training for educators and the .

development of training materials.

: MECC Philesophy and Courseware

Since 1978 when MECC began producing course,waljé for
microcomputers, a considerable library of programs has been built yp in

all :subject. areas and at all school levels. The underlying MECC .

philosophy, outlined in a useful document prepared by the.Curricufum'
Branch of the Queensland Department of Education, is the firm ‘belief
that educational computer programs should not be regarded as stand-

o * -'u :

""" distribution of computer software, So widespread- has this ‘seryice®’

alone computer activities’ (Gare, 1983:1). The corifputer programsare "
designed primarily to supplement teaching in the classroom. To help . .

teachers-incorporate the.computer activities into their lessons, each
program +is accompanied by comprehensive supporting manuals
describing 'the _program and _learning _objectives,. and .containing

suggestions for preparatory and follow-up activities, lesson plans, . .

student exercises, and worksheets. Instructions are also included for

" using the microcomputer and all key terms are defined. So important are

these supporting materials considered by MECC, that"the_ programs
may. not be purchased separately and outside institutions distributing
MECC courseware must abide by these same conditions.

- Teachers are very much involved in developing ideas:for software
and sometimes also in the programming, with assistance from MECC

staff. Teachers’ opinions are cohstantly sought as the demand for new .-

~ software continues. More recently, Minnesota teachers are reported as
expressing a need for more problem solving, tutorial and simulation type

programs, with’less need. for the drill and practice variety (United: -

‘States. Office of Technolggy Assessment, 1982). The success of : .

MECC courseware development is attributable, partly, to the practice

of finding out what teachers need ‘andch')rkingt%I%)sely with them and,

~ partly, to the decision to adopt just_.onemi_c‘f‘ocomputer in -the first

instance: . .. ° [ g ‘ .

- This decision providéd an opportunity to refine -authoring proccallres;'
understand the capabilities of the machine, and develop more programs, €.g:

¢
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instead of three programs for three machines, nine Aprogrnme for one’
machine: (Unlted Stntes. Office of Technology Assessment, 1982:218)

MECC Availablllty In Australla o R

,Such has been the interest in MECC mlcrocomputer courseware' lhat ,
according to the Office of Technology Assessment Report(l982), two-
thirds of the distribution goes out of the State to educational districts,
departments, and centres throughout North America, to England and't
Australia. | here are. three methods of ordering MECC products—by |
‘direct order,ﬂ]’lrough a commercial distributor or through institutional -
membership. The la g of these avenues allows non-profit educational
_organizations, undpi"an annual licensing arrangement, to obtain and
distribute MECC courseware “and tramlng products at substantxally
reduced prices. -
Two state educatxon departments entered into a one-year llcensmg

~ arrangement with MECC: Queensland in 1982 and South Australia in

+ 1983. Through these arrangements, govemment schools have been able
to obtam co‘urseware at very much reduced pnces :

3

Evaluation of MECC Courseware

- During August.1982;. the Curriculum. Branch of. the ‘Queensland -

- Department- of Education organized a MECC Software Evaluation.
Week when the staff of 17 primary, secondary, and special schools -
joined with Curriculum Branch staff to examine MECC courseware for .
cultural bias and general appllcablllty to the Australian school
~-curriculum. Some 38 disks and accompanying manuals, each disk
‘Acontamlng up to 15 individual programs, were evaluated. The resulting
series of in-depth reviews of materials consndered appropriate for use in

schools, together , with an annotated list of all the MECC materials =

received, are contained in an annotated selection guide for teachers-
(Gare, 1983). -

Some MECC material was Judged clearly inappropriate: for
instance, a mathematics volume focusmg on imperial measurement, two
- social studies volumes dealing respeCtively with American preSIdenUal .

elections and the shape and location of American States, a disk on o

dnver education featunng Minnesota highway rules, and a business

volume deemed as overly simplistic. Some courseware was considered o
-useful and parts of other‘programs as needlng modification. This kindof ", .

_ evaluation (Gare, 1983) is valuable, provided findings are widely .
fdissemjnated to potential users. It represents the kind of activity that .

- . . ‘23
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3 : SCHOOLS GOMPUTING: - -
THE -AUSTRALIAN SCENE |

One of the earliest reports on.computers inyeducation in Auitralia was
 that of Wearing et al, (1976), While this report was intended to promote -,
discussions among computer users, it was several years before any /...
further national study of computers in schools was undertaken. The -
impact of microcomputers was beginning to be felt in Australia by 1979 -
and the Australian Computer Society published a monograph (Caelli,
1979) which included examination of the social implications of the new -
- technology for education. . I L
. However, not until 1982 did further reports §pecifically examine the.
.~ question of computing in schools. across States. One of the first such =
. reports was that.of the Committee of Enquiry into Education in South: .
- Australia (Keeves, 1982). This report strongly advocated new courses; . " -
to provide sn introduction to new _technology—courses like" .’
.- - technological studies, engineering science, modern industry, computing, *
_and computer science. So that the courses might be accommodated intp -
" an"already overcrowded secondary-curriculum, it was proposed that. o
such tourses might be shorter than the common six periods per week = -
and might be a semester or even a term in length. ) Lo
~Also in 1982, the Education Research and Development Committee
_comphissioned a review ‘to consider where computers are relevanttothe
- education systems’ (Brownell et al., 1982); an OECD sponsored review -
on education and the new technologles followed a few months later-~
(Brownell, 1982); and a widely cited paf)er by Sandery (1982a) -
‘examined the future role of computers in edycation. Two major.reports
* were published in 1983, oné -a report to theMinister of Education in *
" Victoria (Shears and Dale, 1983) and the second the report of the - -
~National Advisory ‘Committée on Computers in Schools to the
" .Commonwealih Schools Commission (1983b). . . -

Tows

1

P

| ‘Developients at the State Level = *° ‘
" By the end of the 1983 school year, the majority of secondary schoolsin
~ Australia had .at least one microcomputer (Commonwealth Schools -
- Compission, 1983b). The number of computers in primary schools also
. rapdly increased, with the percentage of schools estimated as having
S ' o »
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* one muohlne reuohing a8 hlgh 08 50 per cont In Tuemnnln (Scott. ‘

1983n). Thoere were; ‘howaver, mnrked dilTerences between Stntea 08
Hoffman (1982: 81) obeerved :

lndeed it is qulte obvious thut thel“l: ure ulreudy slgnlﬁcunt dlll'erences

- pmiongst the Australian States in the priority that each agsigns fo information -

. technology education, the resources ulloeuted and the polleles belng
Implemented y L ,

Tho ﬁrst obvious _dlll'erence is that some Statos have supported

- computing in schools over a much longer period than others (Brownell

1982). South Australia éstablished & co-ordinating centre-as early a

| " 1968. This is the Angle Park Computing Centre, one feature of which is
that it -provides a service to all schools, government ‘and non- <

government, as well as a service for some years to the Northern
Territory. Tasmania established the Elizabeth Computer Centre . in"
1975 and a statewide timesharing network. Western Australia followed
-~ with the establishment of the Schools Computing Centre in 1977.Inf the
Australian Capitat Temtory, the Schools Authority also adopted a co—
~ordinating role with the’ establishment of .the Computer Seivices
Section. During 1983, largely as a result of the federal initiatives in
computer education, the remaining States either set up. computer units.

g

or significantly increased the staffing levels of fledgling units. Thus a =

Computer Education Unit was established in Ershnevrlle, New South
Wales, with five full-time professional staff members; a Computer

Education Task Force.with a professiopal staff of seven was established « -

“at Ardoch: Vrllage in Victoria, where previously there had been a small
* computer centre; a Schools Computlng Services Unit ‘with' the
- “equivalent of 9.5 full*time staff was sét up within the Cumculum Branch .
~of the Queensland Department of Education, which ‘Branch had
prevrously been- involved in computer education projects; and in the
Northern Territory a Computer Education Centre with a professional

< staffof four.is expected to be operational during 1984; where previously

. services were provided by advisory staff in corhputlng (Commonwealth

~ centralized approach to computrng in schools, evident. in early .
- establishment of computer centres ‘to provide services to.schools. -

"

* Schools Commission, 1983b)., ' -
Other differences between States follow from the ﬁrst Thusa second
difference is the percelved need by some States to adopt a co-ordinated,

‘Beauchamp- (1982),  after - noting computing activities in Tasmania;
South Australia, Western Australia, and the ACT and w{xtmg before
-the 1983 developments noted above, went on to observe:

2% -
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: ln the remainclor of tlle ‘lmton (rcawttahly tlmae having “the- lurgcut
- ropulntlon thero.is as. et no co-ordinating awthority for advising schools -
terested. In computing, Microcomputers are appearing in & number of
" schaoia but, slnce po common bond Is being oamhllarw(l betwoen the schools, . -
n yarlety of’(llﬁ‘crunt types iy being putchased untl little software sharing 1y
possible betweon these Incompatible syateins and, of course, no co-okdinatpd
-, - approach to' computcr teaching methods, (Bemuchamp, 1982:56)
Somo compiter educators wotild agree with Beauchamp that education
systems have a responsibility to adopt a co-Ordinating rolo (e.g,
. »Hoffman, 1982), In conirast to this view, however, are most of the
» States in the United States (cxceptions being Minnesota and Alaska),
Similarly, in Australia some States (notably Victoria and Queenslnnd)
- have more 'of 'a sthool-based nppronc The argument: has therefore -
been against ostablishing scparate c Inrdinatirig authorities in, the
. past.
~ A third dlfference betwcen the' States relates to the adoption of polioy
“on computing activities in-schools, Again it is the States which have
been -actively_involved longest and which, have adopted centralized -
~approaches (e:g.. Tasmania, South Australia, Western Australia) that
have formulated policy (Brownell ‘McShane and Read, 1983; South
Australia. Education Departmént, 1982; Western Australia. Education -~
Department, 1981, 1982), The States with larger populations (e.g. New
~ -South Wales, Vlctorta),have been slower to establish sets of guidelines,
~ though the New South Wales Department of Education (1983) has

recently released a comprehensive policy statement.on computers in "~

~“schools. Of course, the publication of a policy does not necessanly
* reflect practice, for any State.
Yet another difference, directly followmg from the adoptxon or

otherwise of a developed policy, relates: to the range -of computer.: .

- equipment in schools. Indeed, because of somewhat similar policies

“adopted by Tasmania, South Australia, and Western Australia, these .

. three States formed a consortium in 1982 called TASAWA. 'The |
- benefits of a consortium were seen to be sharing mformatlon and, more
especially, making software available to schools in each State on the-
same cost basis, provided it is purchased through each State’s schools

‘computmg centre. Some indication of the range of computer equipment .
recommended for schools, in different States; is ‘evident fram an
examination of Table 3.1. Although the data presented are based on the
‘latest information - available (Commonwealth Schools Commission,
1983b), New South Wales and the Northern Territory have announced

- new contracts for the 1984 school year, which mformatlon isincluded in .

¢ Table 3.1, and other States are similarly involved in'calling for tenders.

e e K
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. Saunce. Report of the National Advisory Committee on Conlputera in Sohools
o (Commonwealth Schools Commlsslon, l983b) !

A second polnt whlch needs to be made is that other mlcrocomputcrs./
are widely used in schools (e’g. Commodore 64), sgime of which could’
Jbe included in the near future in g listing of hardwyre ‘recommended by
" States, Flnally, the: information relates - only to statd educatron '

departments Because the non-govemment sectdr is much more varied, -
“the kinds of computers in use in non-government schools proved more

\ - difficult"to ascertain (CommonWealth Schools' Commission, 1983b). :

‘, *. Thire are apparent differences, too, .in the extent to which the « -
. purchase of equipment is subsidized or. otherwise supported in different
. States. It is, however, difficult to make comparrsons because the fundrng
arrangements for schools differ from State to ‘State.

. An indication of the growth: in chulsltron of mrcrocomputers by *

" schools ‘is seen in the following figures - from Queensland , - -
. (Commonwealth Schools.Commission, 1983b): I

February 1981 : 160 schools— 310 computers ' R

~ February 1982 : 228 schools— 643 computers
- February 1983 : 420 schools—1550 computers

_Further quantltatrve mformatron ‘obtained in a survey of all States and
- Territories, is reported.in Brownell et al. (1982), though Queensland at -~
“that stage was not able to supply the information reqiested: ‘Muchof the -

- inforfnation relatrng to numbers. of students, schools, and’ type: of .

- computer delivery is now dated, because of rapid developments that
" followed, but. the results for programmmg languages and sources of: o
software’ are possibly less'so. In courses where programming was -
- taught, it.is reported that the overwhelmrng maJonty used BASIC in
28 . Y e




. (CEGYV) which was formed largely because of the lack of activity from -

-

. One Stnte ('l‘numunlu). l't\aortl was nlnowltloly tmetlnntl thore was some -

. W80 of LOGO tha, Three States (Tasmania, South Australld; Western

" Australlp) aro reported as developing thil maJommy of softwaro used by

aohoola. while other States rely moatly on the equipment supplier,

aothw qomprtnloa, or toaohev—tlovolopod aollwmo.

I

, Pevelopmente at the Natlonal Lovol ‘ ,
- Developments at the natlonal level relating to computers in aohools oan

bd convenlently grouped Into three, Rirst, therg {8 the role of subject and

+ professionat associations, together with Information Technology Week

actlvitios, Second, there aro the meetings of the Australian Education

Councll and the Directors-General of Education, and moctings of §

schools. computing pcraonnol (leading to the TASAWA -computing
consortium). And third, thore la.the role ofthe.Commonwonlth Schools
‘Commission, :

Actlvities , t #

l

There have been a number of national conferencps spanning moré tl’ft’m a
decade, which have provided somestimulus for educational computing.

* Natlonal Conterences and lnformatlon Technology Week‘ |

One of the earliest was in 1969 on the role of the computer in secondary "
scliools,’, sponsored by ‘the Autratian Computer - Soclety and the "

] Australian Assoclation of Mathematics Teachers. More recently,

computer~user groups, have promoted the cause of computer education. -

To the ‘forefront was the Computer Education Group of Victoria

the Victorian Education Department and also because of dissatisfaction

wnth the Australian Computer Association. Other user groups to be -
~ mbdelled on CEGV were the. Computer Educdtion Group' of -
t Queensland (CEGQ) and of New South Wales (CEGNSW) and the

West Australian Computer Educators (WACE). All these associations
have organized seminars and conferences for teachers. The May 1983

L conference of the CEGYV, for instance, was especrally successful in that'
‘ large numbers of - teachers and educators from around Australia
,attendec‘l Schools symposia have also bedome a regular feature of the

annual conference of the’ Australian Computer Society ,
Another important. development that has done much to raise the
communrty s understanding of information technologies is Information:

, ,Technology Week. Such has been the success of these over the:past five

: years that the Commonwealth Governmient has- decided to support an

Information Technology Month in. 1984
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* . TABAWA Computing, Consortium |
" aRer the past several yours, mectings of the Diregtors-General, of
Relneatlon, ns well n those of the Australian Education Counell, have -
ponsldered the qiestion of computers In schools (Shears and Dale,
1983), One meetlug of partleular Importance was the Conference of '
Directors-Gieneral in\Perth (Qotober 1982) whieh considered possible
areas of natlonal cmo‘mratlon. The mest vigorously debnted lasne was ™
the agreement already éntered Into by Tasmanla, South Australla, and
. Wostern Australia to form _a- throe-stato- computing consortium .
. (TASAWA) to.share ail educationnl computing resources (Angle Park
+  Computlng Cenire,, 1982b), Several of the ather particlpating States felt
. -that the fair accomipli presented problems on the grounds, first, that It
pro-ompted natlonal cosoperatlon; second, that thero was a percelved
~unwlillingness for other States to be allowed to joln unless they could
- oither-provide software or make some fInancial contribution; and third,
~that TASAWA was seen ag reluctant to agreo to dircotion on the nse of
hardwaro, the development of software, or the provision of othor
sorvicey (Dale, 1982): = " ‘

The Commonwealth Schools Commisslon o
- The Commonwealth Government has given some support in the past to
computer gducation through soveral of its programs (for cxap&?\tl\e
Schools ‘Commission- Innovations Program, ®rojects of National
Significance, Professional Development, and the, Commonwealth
~ Department of Education Transition Education Program), though none
. of these specifically related to computing. In its recommendatjons for
1984 (Commonwealth. Schools Commission, 1983a), however, the
Commonwealth Schools Commission concluded that large expenditure
was urgent and necessary to-overcome the serious. deficiencies_in
current provisions. Among the Comtiission’s recommended objéctives
were that schools should provide all students (Years 2-12) with at least

- 30 mihutes hands-on expérience per week, and that every school should - .

. have at least one teacher with sufficient competence to advise other- '

* - teachers. To finarice such.-a national program, the “Commission
recommended that the Government should provide $125m over a five-

_ year period, that these funds Should be directed to teacher professional
development, development of computer courseware, and purchase of
school'and system level hardware. Such funding was to be in addition to

g .

that"already provided by the States.

;Both,r_najor political p_arties promised support for the program prior to
PR ‘qﬂ: . ‘ ’ .' ' \.
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lhc olegtions In am'ly I')tH In Muruh 1983 the Nmkmnl l\(lvlﬁﬂl‘
Committee on Computers In Sehools (NACCH), with wpraaentuﬁnn
“from all sectors, was established to advise the Sehools Cnpm\lsalon
pringlpally on ‘the use of computers In achools as they relate to the,
educational needs of lmys and girls enrolled In primary, sacondary, and
specinl achaols’ (st terth of reforence), In discussions. leadlnF tothe
August budget, the Government further advised the Commission that -
the amount to be available In 1984 was $6m (with a further #12m fer
1984-86), of which $4.8m was marked for government and $1.2m for
non=gavernment achools, and further that the program should Initially
concentrate on secondary schools, Tnoluded In the guidalines were that,

" whero uppropllmc. there ‘should be standardlzation of equipment and
“materials and, iDpossible, services should bo-ghaved betwccn achonlﬂ
and sectors AN aeross States, - Co o

. Six tcohnlcul working parties weve sot up to consider Iaaucs of
uurriculum development, profossional. development, soliware/
coursewaroe, support servloes, hardwarg, and evalnation, The Advisory

Q&C()mmmoe also hold meetings in all Statos with computoy-user groups
and with commercial and professional associations, The report was
finally presented to the Minister for Education and Youth Affairs in
 November 1983, It contained 52 major recommcndutlonq relating to the
six areas noted above, '

‘Recommengations under turriculum devclopment were that mt\]on
_priontyqu,gwcn, first, to computer. awareness and_computer_literacy.-it:
experiences for all students in the years of compulsory secondary
schooling, sccond, to the integration of computig across the

- curriculum, and .third, to the provision of optional computer. studies - -
courses at the senior secondary level., Professional 'development of
teachers, particularly of.women and of non-mathematics and non-
science teachers, should be-accorded high priority,

There was an emphasis in the recommendations on making available
-to teachers general purpose software—what is referred to in Chapter 5 -
as using.the computer as a tool—word processing, spreadsheet, and
database tools. Programming languages to be supported should include
LOGO, BASIC, and Pascal. Teachers should also be helped to develop

. their own courseware by providing such software development aids as ,

. graphics tablets, light pens, and general utilities. L

The preferred hardware, at least in the short term, was for the Apple '

. TI/1le, BBC, and Microbee 64K mlcrocomputers Clearly this was'a
. contentious recommendation, with two members of the Committee - -
presentmg dissenting oplmons and argumg for .a wider tange of
: I . . S 31
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sippliors, Sinten were encouraged to provide suphoit eenires o asslst
tenehers from both government and non-governmeny sehools in4he use
of haydwave-hid system soliware, Thore was seen & be an important
|ule. too, for the Cwrrigulum . Development Conty
computing aren, Finally, it was recommended that s Natlonal Co-
ordinating Committee should develop proeedures for evnlumlng the
program and for research and development activitles,

As this review goes to press, the Schools Cnmmiaalou I5 y@t to
eonslder the report ol' its Natlohal Advisory Committee on’ Computers
~ In Sehools; after which it will ndvise-the Minister for licluumim\ and
Youth Alfaira on the Implmnommlnn of the Computer Eduneatlon
Prograimn ln 1984,

. .32 _i’ o
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4 1 THE LANGUAGES OF
 MIGROGOMPUTERS

\’.

* Fuhdamental to any consideration of miemeomput@m i8 hgw o

~ programming languages in tlmt to use tlwm requires knowlcdge of a few

- soldering wires together
- e w serles of switehes which could be turned either on oroff and it was
fvom such n bank of on/off switehes that the binary (zero/one) language

~ eommunigate with them. The dramatie brenkthrough that heralded the

first modern-eomputer was In fact the condept of  stored program, In |
the earliest compuiers, a program was stored in the machine by
lln given sequences, A later development was 1o

of miorocomputert (known as machine language) was developed,
Paralleling - advancements in eomputer bhardware ‘have been
advancements In communleating more easily with computers, Thise
developments have resulted In what are called high-level languages
bucause they resemble more closely the ordinary Iangungc of
communieation than do_ the low-level languages of machines, Many

programming langunges have now been developed and are avallable on
- microcomputers for partieular applications, Some of these are general
pwvpose langimges llke BASIC and Paseal; others are languages

sultable for solentifle” cnloulations—for example,. FORTRAN (an
abbroviation of FORmula TRANalatlon); yet others are more sulted for
commerclal applications-—for instancs, COBOL (short for COmmon,
Buslness Oriented Langunge). There liave beon: advancements, too, In
developing langunges specll leally for student use, and LOGO Is one
such language. Other languages have boon designed speelfically for
cducation to make oomputor-uusiqwd-inntructlon lessons easler to -
prepare, They are known ng authoring languages or authoring systems,
and one oxample is PILOT. As well, thore are word - processing
programs now available, and these might be thought of as similar to

commands, : °

There is some controvetsy among cducdtors about me nccd for""
teachers to know how to program, though obviously there is a narrow
line between uging a programming language and, say, using a word

© processing program or a general statistical program, However, whether

teachers'learn to program or not, teachers -and ‘admiristrators: should -
have the requisite skills to enable them to use computcrs in a manner :

o
\
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4 ﬁp'pmﬁrim@ t0 their ‘dajly aetivities, and Ihis requires a general
knowledge of the features of major programming languages since these
_have a bearing on how computars will be uséd in sehools. P
Currently BASIC js:the most widkly used programiing language'in .
- Australian sehools (Rrownell, 1982), and this Tanguage is discussed™
first. The second language to be disoussed briefly is Paseal since it
- seema likely, with the more widespread intraduction of computer studies.
AL the senior secondary level, that Paseal will become more svident -
(LalTerty, 1983; Halpin, 1983), Another ldnguage that is increasing in - *
popularity in sehools, espseially at the primary level, Is LOGO, and this
language is diseussed nest. Finally, the ehapter concludes with a brief.
eonsideration of an authoring language (one of the several versions of”™
PILOT) and of two authoring lariguage systems—ZES, whlch/n(zis"*‘ o
developed in Australiny and the Shell Games, ol

: ; TN
'Bl\alcwumzm franca ol Migrogdomputara / o
Fvery miorocomputer in sehools oan be programmed in PASIC and, for”
most, the language comes with tha eomputer, The excepilons, necording -
W Willinms and Shrage (1983),/are the varlous Atatl models mul the
IBM: porsonnl computer whore it Is un optlonal exsén, An acronym for
Doginner's All-purpose: Symbolie Jnstruetlon Code, BASIC was
- developed 20 years ago at Dartmenth College It the Unlted States by
Professors Kemony and Kurtz, primarily for yée by colloge stidents on
Dartmouth's thme-sharlng computer (Stmng;’ 1983), Tt is Important (o
roonll this onrly development bacause more argument has ruged over the
[ advantages and disadvantages of BASIC than over any other highoy-
lovel programming language, e . :

Advantages of BASIC -

Among the advantagos clalimed for BASIC aro that it is easy to learn
and uso, it 1y a goneral purpose language, and is interactive, Although
doveloped for students at the colloge level, BASIC. was conceived
cssentinlly as  language to introduce programming. To simplify It as
much as possible, many of the comploxitios of the FORTRAN -
language, after which4s was modelled, were omitted, The authors.nlso
“wanted a language which, like FORTRAN, could be used for a variety
of tasks and this, together with ifs ease of uso, are roflected in its name. -
That it is casy o use is evident in the fact'that many students, even in
primary schools, learn to write in BASIC,  ° o
Perhaps most importantly, BASIC was developed as an interactive ‘
M L . . j ,
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2. think.

P o : K - " .
‘“g,(.-_language for use on’ trme-sharrng computers (m contrast to the
. predominantly batch processing mode of the early:: srxtres) and this

/- feature made it popular for .use . on microcomputers, ‘ItS' usg of an

Toap

v'-{rnterpreter ‘rather.than -a comprler, :also makes it,rather quick.to get . .

<10 PRINT “WHAT IS YOUR NAME""
20 INPUT NAME$ .-
30 ' PRINT “HOW OLD ARE You,s. NAME$
40 INPUT AGE . .
. 50 PRINT “YOU'RE ANCIENT”; NAMES$ RS
60 PRINT “WHAT CAR DO YOU DRIVE?”
70 INPUT CARS® : .
80 PRINT NAMES; “WHAT A BOMB"’ IR

(The line numbers serve to 1nd1cate the sequence of 1nstructlons)
Cntrmsms of BASIC

Unfortunately, BASIC has several drsadvantages Possrbly .the greatest
of these is the multitude of different versions or dialects. Consequently,

.?WlthOUt -some modrfrcatron on another, and sometlmes not even on

; another model of the same microcomputer. The reason stems; in part,

from the very elementary nature of BASIC itself. Because the language

"' is limited (deliberately so), different manufacturers have tried to outdo

+ each other by offering additional featurés in-their versions of the
language. This situation applies also to other programmrng languages;
and for schoals, and publishers especially, it poses particular difficulties
as far as software is concerned. M)

- Other disadvantages asserted for BASIC are that it occupies more
memory anhd is slowér than other- ‘languages. Theé first of these
- disadvantages assumes less 1mportance as the price of memory tumbles,

o but the speed factor.is a real problem for longer or more complex

proggams, Programmers often resort to wntrng in machine code, which
aggravates the transferability of programs across machines.

Some critics are quite vociferous in their condemnatron of BASIC
Papert (1980) for example, author of LOGO argues strongly that the
programming language used by students influences the very way they'

. . educators, too timid in technologlcal matters or too rgnorant to attempt to
3

e

e a1

~ small sections of program running correctly. As well the fact that itwas - -
s ﬂ"desrgned ‘as, an interactive language means that it reads very like
English, as the followrng short program segment wntten by a tgn—year— .
" old illustrates: - - G

" a program written in BASIC for one m1crocomputer will rarely run 2



influence the languagcs offered by computer manufacturers, have accepted
certain programming languages in much the same way as they accepted the

_ QWERTY keyboard.. An informative example is the way in which the

. programmmg language BASIC has established itself as the obvious language -
to use in teaching American children how to program computers. The
relevant technical informiation is this: A very small computer can be made-to
understand BASIC, while other languages demand more from the computer.
Thus, in the early days when computer. power was extremely expensive,:
there was a genuine technical reason for the use of BASIC, particularly in-
schools where budgets were always tight. Today . the cost of computer

memory has fallen to the point where any remammg economic advantagesof

using BASIC are insignificant. Yet in most high schools, the language
remains almost synonymous with programming, desplte thes existence. of
other computer languages that are demonstrably easier to learn and are-
richer in the intellectual benefits that come from leammg them. (Papert,
‘1980 34) . .

.;}Papert is quoted at length since his is-an influential voice. To be fair, it is
ot only teachers who have continued to accept the QWERTY
keyboard, even though the reasons for the particular placing of the keys

" have long since passed. On Papert’s major point about the richness or
otherwise of BASIC, it may simply be an argument for students to learn
“more than one programming language, especially since they are claimed
to be so easy. Indeed, in so far as most computer languages are more
suited to some purposes than to others, a case could be mounted for
students (and teachers) to be multllmgual

Structured Programmmg

. Yet another criticism of BASIC is that it is not a highly structured
language in contrast to,” say, Pascal (available on some
microcomputers). To appreciate this particular criticism, it is helpful to
understand the GOTO statement in BASIC, an anathema to many
advanced programmers. The purpose of the GOTO statement is to
branch or jump to another part of the program. For example:

100 IF RESPONSE$ = “YES” THEN GOTO 130
110 TRIES = TRIES + 1

120 GOTO 50
130 SCORE = SCORE + 1

In this sequence, the first GOTO branches forward to statement 130 if
the response is YES and the score is increased by one; if the response is
anything other than YES, the number of tries is increased by one and

_ there is a branch to an earlier part of the program (to statement 50). It is
not hard to seg how, quite soon, the program can become quite
-entangled wit( branches forward, backward, and into sequences of,

36
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mstructlons dlsparagmgly referred to as spaghettl code Anderson and
~Camiller (1983:59) explam it in this way: o

Most‘complex programs can be broken down mto a numbe;' of relatively . -
independent steps, each of which can be represented by a‘flowchart. When
program steps are written in this way-and have one entry and one exit point, -
they are said to be structured. These programs are easy to correct or modify -

_ since the independent: parts can be altered w:thOut refemng to the wholé
program. - ’ :
3

Some_versions of BASIC. make it easier to impose the kind of

orgamzatnon advocated by “Anderson and Camillef with structures like
IF ... THEN ... ELSE, and REPEAT ... UNTIL. One of the sternest
critics of much of the BASIC on school microcomputers is Atherton
who, in turn, advocates the use of COMAL (Common Algorithmic
- Language), which Maddison (1983) reports as having largely replaced
BASIC in Danish schools. However, Atherton (1983) has written a
" book entitled Structured Programming with BBC- BASIG, which
suggests that the criticism ‘unstructured’ is not so much a criticism of the
language as such, but the uses to which the language is often put The
point remains that it is rather easy to misuse BASIC and in less
structured versions of BASIC, the user has little altemauve but to use
‘GOTO Trather frequently. ‘

Will BASIC remain the most widely used language" of‘
mlcrocomputers" ‘Rushby (1981), from Imperial College, London,
confidently predlcted that Pascal would come into the ascendancy
within two or three years. On the other harid, the choice of BASIC.by
the BBG Computer Literacy Project seems likély to introduce BASIC
to an ever-increasing group of users. The BBC publlcatlon, The
Computer-Book - (Bradbeer -et “al;;~1982: 105~6);-summarizes the
situation in this way:

In some people’s eyes, BASIC is not the world’s best programmlng language
but it is one of the most approachable—eSpecmlly for beginners, as'its full
name implies—and that is one reason why it has been chosen as the main -
language for the BBC Computer Literacy Project. One of BASICs viftuesis ¥
that the various commands lead on, very simply from ordinary wntten'
language. . -

Because of the influence of the BBC Computer theracy Project and
particularly of the BBC microcomputer in Australian schools, it seems
likely that many students will be introduced to programming with
languages like BASIC and LOGO, before branching to other languages
such as perhaps Pascal or even PROLOG.




'BASIC in Schools

Criticisms are often heard about teaching students to program .
particularly from those -in the tertiary sector, the argiments usually
being that programming is too abstract, or that students Will learn bad -
~ programming habits. A contrary, view is that of the Professor and Dean PR
" of the Faculty of Mathematical and Computing Scrences at the NSW B
Instituté of Technology (Gledhill, 1981:5): i
All studen;; who cap read can write programs. There is far too much
mystique attached to-programming—itis-often-seenas-anartpractised by- them
privileged few. It is important that this i rmpressron be set aside .. . any child -

can ‘write small programs and appreciate what is mvolved in wntmg larger
ones.

, “About programming in BASIC at the secondary level, Gledhill notes

further: ‘The BASIC programming language, used sensibly, can also

~ give the students some actual programming experience’ (Gledhill,
1981:5). A few teachers around the country are now mtroducmg sonie .-
programiing in BASIC in primary schools. The anary Mathematics
Association in South Australia (1982), for instance, in a survey of the
use of computers in primary schools, noted nine schools which involved
students in some programming actrvrpes Hancock (1983) also
describes how students learn to program in BASIC. The teacher about

- whom she principally writes provides'further: details of how BASIC is .
used with her Year 6 and 7 students as part of their written language

" activities (A’Herran, 1984). The following is a sample of one student
dialogue: v

1 CLEAR 3000
10 CLS..... ..
.20 PRINT “HELLO I'M EDDIE YOUR FAVOURITE TALKATIVE
COMPUTER. I BET YOU’LL GET ‘A KICK ‘OUT OF ANY -
. PROGRAM YOU CARE TO RUN THROUGH ME!”; .
30 PRINT “I BET YOU. DIDN'T KNOW THAT I CAN TALK TO. . .
YOU, DID YOU! BUT NOBODY’S PERFECT—NOT EVEN
COMPUTERS. SO YOU CAN TALK TO ME IF—AND ONLY IF—
YOU KEEP IT PRETTY SIMPLE. OH I TALKED TOO MUCH
AGAIN$ TO START .WITH, WHATS YOUR NAME!: INPUT
NAME
40 FOR A=1 TO 1000:CLS: PRINT “AH, UMMMM .DID YOU
KNOW THAT.I ONCE HAD A FRIEND CALLED”; NAMES;"........ I
SUPPOSE YOU WANT TO KNOW WHAT HAPPENED TO . .
HIM....”: INPUT A$ |IF LEFT $(A$,1)=“Y” OR LEFT (A$ 1)="%y”
» THEN 60
PRINT * )
WOWEE, I'LL TELL YOU ANYWAY ” GOTO 60 ELSE
38
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50 PRINT“YOU DON’T WANT TO KNOW ABOUT” NAME$ “nn
60- PRINT “WELL MY FRIEND ' HAD THIS ROBOT CALLED

* MARVIN......HE HAD A NERVOUS BREAKDOWN""SOB‘ '

SOBW” ' -

: Accordmg to AHerran, students ‘are leammg much more than N

programmmgun these activities, for they, are involved.in predlctmg their -
fellow studénts’ responses, providing options, sequencing ideas, and ,
* being consistent with their use of variables. In editing their programs, '
~—students-learn-about the writing process. The topics about which they

write cross subject boundaries as the following program excerpt shows
. The students are clearly highly motivated, and their writing takes on a
purpose as other students eagerly try them out and - suggest

' lmprovements . . /
120'PRINT “HOW OLD ARE You, " AS ' -
. 130 INPUT D' i
140 PRINT “WOW IF YOU ARE “D" YEARS OLD THEN You
ARE.

" 150 PRINT “GUESS HOW MANY HOURS THAT IS MAN—JUST

A NUMBER”;- ,
160 INPUT E :

170 IF E <D*365*24 PRINT “NO -TRY A HIGHER/NUMBER”
180 IF E >D*365*24 PRINT “TRY A LOWER NUMhER~YOU’RE
TOOOO00O0 HIGH " . :

190 GOTO 150 : [

200 IF E=D*365%24 PRINT “*#*##*++ COOOOLNESS! "“""‘*‘""‘*"‘”
210 PRINT “WELL THAT WAS PRETTY GOOD THAT
QUESTION NOW I DON'T KNOW WHAT TO ASK YOU SO I -
SPOSE THIS 1S . THE END OF MY PROGRAM SO BYE SNIFF

""SNIFF BOO HOO SNIFF SNIFF-WAA WAA”- oo

\\

'Reference was made in Chapter 2 to the BBC Computer the}acy

Pro;ect which had .as. its aim to increase community computer -

awareness and to introduce programming in BASIC. In addition, there -

are many books on the market about BASIC programming on -
microcomputers. Choice may depend on the particular dialect of
BASIC available on the school mlcrocomputer Among recent -

Australian titles that might be used for teaching/learning BASIC in

schools are the following: Anderson and Camillef (1983), Kelly-

Hartley and McKneil (1983), McShane (l983b), and Wolfe
(1982). i o

One of the best ways of learning a computer language is, of course, by

" computer. An Australian software package comprising disk’ (lessons
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and test) and manual Wthh exempllfles some of the better ways
computers can be used in learning is Legg (n d.).

R * Pascal—A Language for Teaching’ Programrning

Pascal was developed towards the end of the sixties by Professor Wirth
at the ‘Federal, Institute of. Technology in .Zurich, Swntzerland to
overcome perceived deﬁcnencnes in languages such as FORTRAN and

- BASIC.. Wirth’s major aim was tointroduce a language ‘to teach
_programming as a ‘systematic dlsc1pl|ne since he was convinced’ gtliat
—.—the_language in--which-the--student._is _taught.. to. .express_his_ideas
profoundly influences his habits of thought and invention’ (Wirth,

- 1974:133). These sentlments are very similar to those of Papert cited

' above. Wirth named his new language after the French mathemahcnan,

~ Pascal. - Because the name is not an acronym “as in several other

- programming languages full capitals are not used. There are many

~ implementations of Pascal, a major one of which is UCSD Pascal SO

named after the University} of California at San Diego where it' was R

developed Of importance to this review is that Pascal i is now avallable
~~for a number of mlcrocomputers
~» Atrend towards Pascal in formal computmg courses in schools was

‘reported by Brownell et al. (1982), though this was marked only for one v

* State (Tasmania). ~With the . wider  availability of‘ Pascal on .
- microcomputers, the language is mcreasmgly being used at the senlor
.-secondary level elsewhere. One teacher to write enthusnastlcally about "
students’ reaction to the language is Lafferty (1983). The major
advantage claimed for Pascal is its modular structure. This is especnally
~ advantageous in writing longer programs, foralarge task becomes more
manageable if subdivided into modules. Thus it is generally quicker to
get a long program running if written in Pascal, and it is easier to .
.maintain,. .. Furthermore, the modular structure makes programs more’
‘elegant and certai inly easier to read.. The language is thus sald to
- encourage ‘sound programming; habits.

<o

-

Other claimed advantages for Pascal are that it allows recursnon ‘

B whereby a procedure can call itself, and that it allows the tusg of lcal ™
" variables thus contributing to the ease of combining modules. Both theSe

features, however, are available in some versions of BASIC, such as., :,.. -

. BBC BASIC. Yet other advantages noted by Halpin (1983),
- particularly in comparison with BASIC, are the wider range of data
_ types permitted, that lines are not numbered, that Pascal is largely _
" standardized, and that the language ‘promotes- understanding of -
* computing concepts. There are disadvantages too. Lafferty (1983), *
40 : : : i



'-; whlle advocatmg its wider use, nevertheless’ co. ments that shorter
'A'!'t' pr'ograms entarl«more coding in Pascal, the use of a compiler rather than'
N an mterprgter requrres some knowledge of the operating system, .

g comp ilation i often trme-consummg, and the language; demands more
*g‘ from oth’studgnts’and teachers . A ‘
F act’ors llkely to mfluence the wrder adoption of Pascal in schools, at

" least at, the senior sédéddary level; are its cost and its use in universities "~

“and'colleges: Whethet the language comes on disk as for the Apple or as
o an addrﬁonal,plug—m ROM with the BBC microcomputer, Pascal needs
’ to be purchased separately .and budgeted for, and this could be a
3 constrammg )‘hfluence On the other hand, Pascal is favoured by most
qepartments of computmg science at the tertiary level, and this might
promote its'use in sO far as tertiary personnel are mvolved in the frammg

*of rnauchlatron exammatron syllabuses -

- -LOG r Leaming

LOGO g programmm language deVeloped at “the Aruﬁclal'
Intelllge e Laboratory At/ Massachusetts Institute” of Technology
(MLT) 'in the late sixties early seventies (Papert, 1971; Papert and
olomon ,1971)& Ongmally available only on mainframe computers,
e ver,slons arte now, b@commg available for most mlcrocomputers Unlike
e BASI’C ? 50 must usually be purchased as an optional extra; it
¢ v requrres Q Te. computer memory to run and generally requires a disk
7 . drive. DeSprte the extra’ costs involved, LOGO is begmnmg to be more
-_ w1dely/§sed in’ Australian schools, especially in primary schools.:
JPapert,’ )vho ;developed LOGO, when he was Professor of .
/Mathematrcs arid Educahon at MIT, originally conceived the language
,asa problem—solvmg tool and aneans of researching how children solve
O problems Prrpr tp hlf appomtment at MIT, he had worked with Piaget
,Z“‘ in Geneva for frve*years and this influenced much of his thinking.
Takmg ‘issue ‘with’ many mathematrclans and psychologists, Papert
- "xargued 1strofi§ly that most. computer-arded instruction was being .
. wrongly rmplemented In his best-known work, a book that is becoming
* one-of the most t quotell in the fidld of education, Mindstorms: Children,
fi Computers a Powelful Ideas; he writes:
o In many schools today, the phrase computer-mded instruction’ neans
. making the comguter teach the' cliild. One might say the computer is being
' used to program the child. Id my,vrsron, the child programs the computer -

(},rn doing so,: 'both acqui é;s .a sense of mastery over a piece of the most
. f’ : l% lern’ and powerful techn o‘ﬁy apd establishes an intimate contact with

- spme of the deepest !deas from science, from mathemaucs, and from-the art .
* 0 mt'ellectual r;\rodel burl?mg. (Papert 1980: 5)
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‘ 'Paperts vision has. already rnﬂuenced many computer educators in
.Australran schools \ ‘ '

Turtle Graphlcs .

What drstrngurshes LOGO from most other languages is the use of a
“ turtle. The physical turtle looks rather like a large beetle about 23 cm in

~ diameter. Inside its plastic shell can be seen its motor; touch and light ~
~-sensors,- and pen which can be lowered to leave a trail as it'is

manoeuvred across large sheets of paper (its microworld), controlled by
“signals through a cable connected.to the microcomputer. In its slightly
. ‘more abstract form, the turtle consrsts of a triangular pointer which,
- similarly, can be manoeuvred in any direction around the screen (yet
another- microworld). .
Students are usually introduced to tartle graphics using Englrsh-lrke :
commands such as FORWARD, BACK, RIGHT, and LEFT. Each of
- these commands is followed by a number rndrcatmg the number of turtle
. steps FORWARD or BACK, or the number of degrees RIGHT or
LEFT turn. - ,
- The aim in turtle graphics is no’t just to draw prctures with a turtle '
instead of a pen but to use this microworld to solve problems. Interesting -

problems that might follow the drawing of simple shapes like squares

and rectangles are for students to show the turtle how to trace letters of
the alphabet—for example, the letter E or H.

The real power of LOGO is that the turtle can be ‘taught new
commands from a few primitives. To add RECTANGLE to the turtle’s
vocabulary, for instance, the user defines what is known as a procedure.
Now in deferred mode, the starting and end points of the procedure are
signalled by TO and END respectrvely

TO RECTANGLE , , .

FORWARD 50 . . .

LEFT 90 | ' R

. FORWARD 80

LEFT 90

FORWARD 50

LEFT 90

" FORWARD 80

LEFT 90

END

The final LEFT 90 is inserted so that the turtle faces the direction
where it originally started. Through many examples such- as this, . -
students ‘discover’ the turtle total trip theorem, where the turns sum to
360 degrees Most LOGO commands may be abbrevrated using initial

= 42 | 48
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“and firial letters (eg FD BK LT RT); by use of the REPEAT

command, the procedure for, say, TRIANGLE can then be shortened
to: .
TO TRIANGLE

- REPEAT 3 [FD 50 LT rzo]
END

"_The LT 120 in the above procedure may come as a surprise to many y
brought up in the knowledge that an equilateral trrangle has three angles
of 60 degrees. However, children readily discover that, for the turtleto

return to its starting point, it is the ‘outside’ angle (not the ‘inside” angle)

~ that is important, another instance of the turtle: total trrp theorem‘

Ilncrdentally, the only LOGO theorem).
A useful beginner’s guide to turtle graphics may be found in Abelson

. (1982);in an article appearing in the August 1982 issue of Byte, the. .

whole { ifocus of which is on the LOGO. lmgua&e, From a simple
proce(ﬁ’lre such as the one above, Abelson goes on to discuss further . ‘-
~_studen§ projects involving simple recursive procedures, games for
v_exploringﬁ mathematical worlds, random numbers, list, and’ text; -
' mampulatlon Solomon (1982) in the same issue describes how a six-

year-old and an eleven-year-old used procedures to draw balloons,
ﬂowefs, and bears. As one Australian newspaper headllne expressed it,
‘TurtléL a%ngs kids out of their shells’.

Thelﬁn on of recursion (which may be likened to the person who, o
ted three wishes by the genie of the lamp, always on the last
. wishs lepts thrée more wishes, and thus goes on wishing for ever) is an -

when

: ....rmponbnt on‘jr programming. Students may be introduced to this
concept quite ¢
TRIANGLE procedure: -
TO|TRIANGLE L
REPEAT 3 [FD. 50 LT 120] - - C
LT 10 o

RIDANGLE \ A

. e

relatronshrps . L .
j . . ’ Vo
LOGO in-Schools ’ L
roneenng work with LOGO in schools has" been one of the
dchrexgements of the Elizabeth ‘Centre in Hobart (Wills,, 1979) The

“

sily in LOGO by makmg a very small addrtron tothe -

NS;‘, wrth the three wishes, the TRIANGLE procedure calls itself, ~
esulting in the generation of quite complex patterns and, -more
iﬁrp'c}rthntl , the potent1al drscovery .of further mathematical
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" LOGO Project (descrrbed further in erls 1980) used a mrnrcomputer
(PDP-11) w1th a turtle and graphlcs screen. The students did not regard

their assrgnments with the turtle as mathematlcal but-more as. artistic-

- activities, accordlng to Wills. Work at the Elizabeth Computer Centre

and the Uhiversity of Tasmania played a major part in the manufacture '

by;Flexible. Systems, a Tasmanian firm, of what is called the Tasman

Turtle, no exported to many countries including ‘Britain - and.the * ;

United States. Meanwhile other pioneering work was talung place at the

~ University of Wollongong (McKerrow, 1980) where aginterface fof the
"Apple was developed, and also at the University of Westem Australra

" (Allison and Edmiston; 1981).

Up until the end of 1981, trials of LOGO with students were largely 7

confined to a handful of centres around the world, notably Edinburgh,

Boston, Dallas, New York and, in Australia, principally in Hobart. The =~
' exploslon of turtleS into schools everywhere came with the development

of versions of LOGO for microcomputers. Four versions were reviewed

by Williams (1982)—TI Logo for Texas Instruments mrcrocomputers, )
~ Apple, Krell, and Terrapin Logos, all for the Apple; and Color Logo for -

- the TRS-80—but since then versions of LOGO have appeared for the
Commodore, BBC, and IBM microcomputers. With the widespread

introduction of microcomputers in schools, LOGO has become quite

popular throughout Australia. As one instance of this, a regular column,.

* Turtle Talk by Sandra Wills, now appears in the journal of the
Computer Education Group of Victoria (COM-3). :
~-From a school in Queensland comes. a-report of the Gabbinbar

- Project, which has among'its objectives to develop programming and
... - thinking skills using LOGO. One of the several interesting aspects of
* this report is what the students themselves (Year 7) thought of' -

3 ‘=5“L0G0

programs, geometry and logic.’
‘Logo is a good way to get started.in programmmg
‘It is fun tg use and you can see your results.’

‘I follow the path of the (turtle in my head and thls lmproves my logrcal :

. thinking.”
‘It (turtle graphics) helps me to understand geometry
- ‘It helps in problem solving because you have to think.’
‘When you have got a bug, you have to use logic to get it nght
“Your skills increase by workmg out how to do programs and then trying'to
simplify::
‘It has helped me work out problems that usually 1 couldn’t do

“The ability to form one’s own commands: it i easier in Logo than Applesoft :

~ or Integer.’(Crameri, 1983 9) -
44 o
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:T"I‘wd publroatrons likely to increase the p3pularrty of LOGO in schools

- are Learning LOGO on the Apple II (M&Dougall, Adams and Adams,

1982) and the MECC (1983) handbook on LOGO The first of these
may be useful for schools with Terrapin, Krell, or Apple versions of -

*LOGO. It is a very gentle introduction to computing with LOGO for_ -

students and teachers alike. The second publication, reviewed by Wills
(1983), like “most publications from the Minnesota  Edugational -
Cormputing Consortium (MECC), contarns many useful student -

,'activities and worksheets.

Other versions of LOGO are avarlable—for rnstance, Wollongong

.' "LOGO developed by Miller at the University of Wollongonig and TAS .
"~ 'LOGO adapted by Hayhurst of Reece Hrgh School in Tasmania. From -

being one of the least known programmrng languages LOGO has fired

" the imagination of many teachers now that it is more widely available on -
- microcomputers. One pnmary school principal noted that children can

. become either computer programmers or computer puppets and,.if

’ .Papert scomments

teachers want the former, -then LOGO is the language to choose

(Beaumont 1983)

Advantages of LOGO

Many of those who write enthus:astrcally about LOGO describe its

advantages i in terms of the shortcomings of BASIC (see, for: example,
e previous section). As one instance of this, the
nters say, RECTANGLE receives the

;the:gther hand the message is:
I DON'I' KNOW HOW TO RECTANGLE

[

At one level, there is little drﬂ‘erence betWeen these two messages At

-message is ‘You have made a mistake’ whereas the rmplrcatlo of.
. second is ‘I (the computer) lack the knowledge Please teach'm'

another, there is a whole phrlosophy, for- the -rmplrcatron of the. firs

other words, LOGO has the child or learner in control of the compu
with many other languages or at least with teaching programs us
them, the computer is in control of the learner. To quote Papert ag;
‘The best learning takes place when the learner takes charge (Papert
1980:214).

For Papert, too, LOGO encourages synitonic leamrng~that is, when o
children'interpret the movements which they want the turtle to make in
terms of their own bodies. Thus, learners wanting to teach the turtle how

. o - ) 45
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coo. 10 RECT NGLE must frrst be k
. ,;,walk ;or mstance tracmg a rectangular route (walk 5o many paces, turn

a 7 N . .
‘to do it themselves Chlldren who

» lgft wal ) orwho seg;in:their m‘md’s eye themselves walking to trace: . | :

.out a r angle are: hkely to’lae able to program the turtle: to do hkew;se

From feaching the tyrtle how to RECTAN GLE, how to SQUARE or
*QLYGON, jt is a-small step (though a giaht learning leap) to-teach -

‘howito GIRCLE: forward 4 a small step, turn a little, forward a little, turn

Calitde . 5 until’3 you. arﬁve back at the starting point (a further mstance of

the total turtle tnp‘-’theorem) The power of LOGO is that leamers ‘are m: ‘
- control of thelr leammg .o :
og ges

Another - claimed advantage for LOGO . is that 'u enc

' structured programmmg ‘or, more specifically, proceduft: ofiénted
: ..progrﬁming A commonly quoted example is teaching the- turtle how :

to draw-a. house. This task can be broken down into two steps or

’procedures—-drawmg arectangle and drawing a triangle—and the wholg

omes more manageable. Any complex task can similarly be

bee
_-sr{bdmded into a number of procedures. Getting each procedure to -

,work separately encourages good programming habits.
4 Ny

LOGO also encourdges debugging, the computing term for locatmg "

and fixing errofs in a program. The leamer who has developed

" procedures for RECTANGLE and TRIANGLE may, when puttmg
them ‘together in a. procedure for HOUSE wrlte .

TO HOUSE : e
"RECTANGLE ot .
TRIANGLE T

END

- In response to entenng HOUSE, the turtle may trace the triangle inside

the rectangle, or under the rectangle, or even to the side, A positive
feature of LOGO is that the learner can actually see the turtle producing

each procedure in turn, and rt becomes a relatively simple task to find" -
the logical bug in the program. To remove “the bug (i.e. debug the

program) the turtle must be in a partrcular position and drrectron before

commencing a procedure

leltatlons of LOGO

. The most often voiced criticisms of LOGO are that itis slow, thatitis a
“language for children only, and that it is primarily. a language for -

mathematics ‘learning. It is worth consrdermg bnefly each of these
limitations in' turn. '
LOGO is relatlve{y slow and requrres considerably more memory

_than, say, BASIC. Thusit wrll not run on small mrcrocomputer systems
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- The developers at MIT were less concemed about speed and memory -
 than, with developmg a powerful language for fleamrng For many
Vpplrcatrons in schdbls, the limitatigns of speed are | not noticeable and,
~—with further advances in techn gy, consrderatlons of speed and
- memory wrll become less rmportant ;/
- LOGO certainly is a language that young chlldren can use to explore
: powerful ideas. In Australian schools it is berng used miainly at the
primary level (see, for example, Carter, 1983) and often with five-, six-, -
and seven-year-old students’ (Beaumont -1983; Rebbeck, 1983).
LOGO is also being used in special schools to deyelop logical thinking -
skills (Williams, 1982). In the early development of LOGO, it was
more often used at the secondary and college leyels, possibly because
. there were few computers in primary schools Abelson (1982 90)
notes

In our !rgs'arch at MIT, worlung with preschool elementary, Jumor hrgh, ‘: .
high school, college students, and with thieir teachers, we’ve used LOGO to
: mtroduce programmmg and the computatlonal perspectlve at all levels.

It seems likely that, with greater famrllanty, teachers will use the

language here ‘to introduce programmmg anp the computatronal

perspective’ at hlgher levels too.
‘That LOGO is primaglly a language for leammg mathematlcs or

teaching children to be mathematicians, asPapert (1971) expressed it,

is not altogether surprising in view of its development at MIT. A

dynamrc turtle, or dynaturtle for short, has also been developed, which"

is used for learning physics, particularly Newton’s laws of motion. Less -

well known is that a version of LOGO music has been developed -

~ (Bamberger, 1982). Other writers (e.g. McDougall and Adams, 1983)
‘have highlighted that LOGO can be used also for géhérating patterns "
with words—as in writing poetry, for example“LOGO is’ frequently

“ thought of as being just turtle graphics (whrch low-level versions on

. smaller microcomputers often are) when it is in facta language that has
arithmetic and list processing facilities. That LOGO is less used for
non-mathematical applications may simply be because of its early.
origins. It is, however, a language that is still evolving and 1tseems likely
that it will be used in more varied ‘ways.in the future. The use of sprites
in some versions of LOGO is yet another example of extensions to the
language. These are shapes such as planes, rockets, and trucks (or even
shapes -defined by the user) which may be variously coloured and -
moved around the screen at different speeds. As. was noted in the
dlscuss1on of BASIC most computer languages were developed for

. A
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partlcular purposes ‘and it is llmltmg honzons to thmk of users bemg
familiar wnth jUSt one language

L

Authoring Systems and Languages '

Authormg systems and . authonng languages are speclallzed

.programming languages that are designed specifically to, assist teachers
write educational - programs or, computer-assisted- mstructlon (CAI)
modules. They are usually deslgned .as conversational languages and
" read very like normal English text. Itis sometimes said that thgy are
programming languages for those who do not wish to leam to
program. - P

Three such authormg systems and languages in use in. schools are'

descnbed here. The first is COPILOT, a version of PILOT of which
there are mardy other versions (COMMON PILOT, MICROPILOT,
SUPER PILOT). The second is the ZES authoring system which is an
Australlan software development The tlurd is. the Shell Games '

COPILOT ~ -~ o

PILOT, an acronym for Programmed Inqunry Leammg or Teachmg,
" was first developed in 1969 at the University of California. In the years
following, Palo Alto School District near San Francisco explored the
_use of this language with teacher-written computer programs for

~

Lyl

heanng-lmpalred primary and secondary school-students. However,

differences in computer systems meant that the language needed to be " e

largely re-written and the new version was called COPILOT. One of the
reseaichers mvolved in the Palo Alto research program, now resident in

Australia, developed a microcomputer version of COPILOT (Keepes,. -

- 1982) and it is this version which is described briefly below.
“An example from Keepes (1982) best illustrates” the nature of a CAl

’ segment written with. COPILOT. The sample sequence is for teaching -
~ the difference between ‘doesn’t’ and ‘don’t’ in simple* sentences One

student’s ¥eraction with the computer mlght look like this:

A MONKEY —- HAVE A SHORT TAIL.

‘DOESN’T

VERY G_QOD - o .
' and for afother item: . I L bt
ZEBRAS —— HAVE SPOTS '
DOESN'T: .
TRY AGAIN .+ .
DON'T ',
VERY GOOD
48 R
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110 A.DOESN'T s e
..é. .

Thrs sunple dialogue, which is |llustrative only, requires the §tudent to. .
- enter a response {‘doesn’t’ or ‘don’t‘ in this instance) following a’ "+
question and prompt. . '

The teacher wrshtng to’ construct such a lesson sequence must’

i obvrously ‘enter; for each item, the question to be asked and some
" * appropriate response for correct and incorrect entries: by students This -

is what the tedcher’s written program might look like:

90 Q. A-MONKEY — H.AVE A SHORT TAIL. -
- 100°L.1 . e » 9
120 R.VERY GOOD, o RS B SRR
. 130 W.TRY- AGAIN' , ‘.:.E.‘;‘r ‘ '?’.f IR e
< 140 WX1 g Lt
150 W.THE ANSWER IS: DOESN'T ‘ .
160 Q.

170 QZEBRAS-—-—HAVE SPOTS Cee

180 L2 i -«ﬂu - o
© 190 ADON'T ~. B A T R T
- 200 R.VERY GOOD T T
1210 W.TRY AGAIN ot AP
20 WX2 _ ,,,g B ’
230 W. THE ANSWER IS DON’T : :
. This kind of programmmg is relatively easy to learrf There are Just 11.-
commands (e.g. Q. L. A. R W. WX). When the computer encounters .
Q. thé'line is printed (e.g. line 160 pnnts a blank line while 170 prints a
question). Answers are indicated by A.’ and. responses to right and
wrong triessby R. and ‘W. Ttespectively. WX1 is a branch to anﬂ’
altematrve response for a second wrong try and L is a label. v _
- Lesson sequences may be considerably. more elaborate wrth the S
addmon of just a few. additional commands. Speed of printing can be
varied and parts of text may be hlghhghted by printing in inverse or
- flashing mode. Graphics can be incorporated, as can simple animation.
- Even sound can be added-musical notes together with clicks, zips,
whoops, and buzzes, Use of COPILOT forms a component ofthe South
_ Australian College of ‘Advanced Educatlon postgraduate dlploma in
instructional uses of computers and i mcreasmg numbers of teachers are '
now becoming acquainted with this language v
The advantages of COPILOT, and other versions of PILOT are that,,
teachers who wrsh to construct programmed mqulry leamlng orteaching
sequences may do so much.more “easily and qurckly,than in either .
BASIC or LOGO, or any other language like FORTRAN or Pascal. -
Drsadvantages are that the current.version of COPILOT i is rather slow. *
and it does not make use of the full power of the mlcrocomputer'
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Another problem applylng to PILOT more generally is that, llke»

'BASIC, ‘there are many versions and_little -standardization -across - .

~ versions. Nevertheless; Wlllls Johnson, and Dixon . (1983;135)
conclude their account of authoring languages with the statement: ‘We .
. .believe that PILOT will become a widely used language among -
. educators’. Whether PILOT becomes .widely used in Auystralian-

~classrooms will depend primarily on how teachers choose to use
" ‘computers, whether essentially for drill and practice or more as a tool as

in, say, word processing, 'simulation or data processing,. .

E)

*  The Zemth Education System (ZES) ? .
Like COPILOT ZES is a teacher’s tool for cr atrng CAI lesson

- modules. The total system comprises a number of subsystems, each of

which is designed to help the teacher who has had little or no; X

programming experience. Wntten for the Apple I with at least 48K or -

- memory and one disk drive, ZES is produced by a Sydney company.. .
- The version described briefly here was released in 1981 (Zenith
Education' Systems, 1981). -
~ The main program withinthe ZES authoring system is used to create
the lesson_sequence. This consists essentlally of multlple-chorce type
"questlons ‘with up to four different respofises from whiclf to select.
Questions may be accompanred by textual mformatlon, as well as by
pictures and illustrations, these latter produced with a separate graphics
facility. The teacher can incorporate hints and other branching as
desired. Yet another program allows questions, answers, or lesson flow
.to be altered or modified. The whole system is menu driven, by which is
meant that the lesson writer is presented with lists of options at different
choice points in creating the lesson. What ZES does, like the PILOT
authoring languages, is to srmpltfy computer programmrng, while at the
same time allowing teachers to create 1nd1v1dually tallored lesson'
sequences. - ’
Yet another feature of ZES is a reportmg program whrch monltors .
studentperformance ‘This can take a variety of forms\For example the
teacher may request a question analysis, or the results ot“mdrvrdual
students or for the whole class, or even an analysrs of student response 4
times. .

kY

The Shell Games 4

The Shell Games (Tognazzrnl 1979) is yet another authonng system .
that allows teachers to create their own quizzes. The name ‘Shell
. 50 . ' ‘ ' .
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Games' comes from the fact that each game consists of a shell into
whrc\llr teachers can insert content for learning and teﬁrg There are
three different-games: The Match Machlne Professor True,aand Mr -

Multiple, As the names of the games .imply, the Match Machine.

- requires students to match up items (words; foreign phrases, -’
mathematical expressions . . .) in one column with items in a second-
column; Professor True is a true/false qu|Z' and Mr Multrple, the
familiar multiple- chorce format, ‘

‘What distinguishes the Shell Games frol most other authonng lsﬁ
systems is that the teacher’'s only task is to specify thegrtems for -
matching or the questions. and answers from which to choose. The -
program has built into it the instructions for administering each quiz, the -
scheduling of items, the giving of -praise for right answers;or .

_encouragement for incorrect responses. In this sense, the games'are =
literally shells which may be used to test/teach a wide vanety of subject

- matter, : B

The concept is quite a clever one. With the aid of this program, the .-

4'teacher can quickly construct a quiz to test almost any content and the

result is software tailor-made for some chosen instructional sequence ' -
and, at the same time, with a professronal touch matching most -~
corrunercral programs of the same kind. There are two negatrv:‘§pects
Teachers do need to know some programmmg (perhaps all teachers . -
should) for it is necessary to delete and insert lines in the sheli of the’
program (written in BASIC). Secondly, the prarse and encouragement . .
"built into the program have been selected for some anticipated typical -+ ™
- group of students; the language may not suit. young students for - -
lnstance . '

[
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5 USES OF COMPUTERS IN SCHOOLS

Microcomputers are being used in Australian schools in a multitude of

.- ways. Schaol administrators are -realizing that here is a powerful =
management fool and that many administrative tasks are similar to - -

those in-small. businesses where the computer has proved an aid in
inventory control, access to records, budgeting, and. accounting.
Teacher-librarians are appreciating that the computer. can be used to
good effect in many aspects of library work. In.the classroom,

" computers are being used to teach programming, to teach about

computers, to solve problems; to simulate processes, to draw and -
design, to assist writing, to compose and play musrc, to access
information bases, to.drill facts, to test leamlng, to stlmulate thinking,

: and to play games. , e

- One confusing aspect about much of the literature in thrs f reld is the’

range of termlnology encountered and the lack ‘of consensus about

g

.meanings of key terms. Some writers, for instance, describe learning,
-with-computers in terms.of dnll and practice, tutorials, sunulatrons and

“demonstrations (Lathrop. and Goodsan, 1983). Others use a range of

~ overlapping terms—computer assisted instruction (CAI), computer

aided or assisted learning (CAL), computer. based learning (CBL),
computer -managed instruction (CMI), -electronic blackboard. -Yet
others sum up the use of microcomputers in schools in. terms of six or .
seven major areas: teaching about computers, teaching/learning with. ,
computers, cumculum support applications, administration, use of the -

~ computer as ‘a_tool, commumcatron/mformatron access, ~and -
. recreational. computrng(Sandery, 1982b Elrzabeth Computer Centre,

-1983).

The approach preferred here is, first, to separate leamrng about
computers from learning with or from computers. Then Taylor’s (1980)
framework- is used to distinguish between the various categones of
learning with or from computers, which clearly embraces the major uses
of computers in schools. Taylor suggested that all computing in

educatlon can be accommodated in one of three modes— tutor/tool/ S

tutee’.

In the first, the computer funcuons as a tutor. In thé second, the computer
- functions as a tool. In the thrrd the computer functions as a tutee or student
(Taylor, 1980: 2) : .
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- Any clasalfloatlon ol‘computer use m Schools must be arbltrary to some "
~extent with categories inevitably overlapping. It is convenient here .to+"
“review the myriad uses of this very general ‘plirpose .machine—the
. computer—in terms of how they are commonly used in schoola, that ls

nugmentlng Taylor’ 8 framework to lnclude'

Leaming about computers '

* “The computer as tutor -
The computer as-tool
The computer as tutee.

While it would be the exceptronal school that could currently claimto
use the computer in all these modes, nevertheless the descriptions that
follow are based in the main on practices in Australian schools using -
computer software developed for the most part in Australia. This

chapter shows the wide variety of ways computers are being used in the
nation’s classrooms‘ in the next chapter more complete programs or'
pro;ects are presented in the form of case studres.

Learnlng.a}ut Computers e e

The school with access to mlcrocomputers can essentrally use them, as
just rioted, to learn about computers orto leam with or from computers.
Although there is not yet agreement among teacher educators about the

meaning of key terms, leammg about computers (thatis, as a sub_|ect to. .-
be taught). commonly encompasses compute\r awareness, computei

hteracy, and computer electromcs

é

ComputerAwareness T L

Given the lmpact that computers are now having on every aspect of
daily life, it is hardly surprising that computers themselves should be -
considered an object of study. School councils and parent groups are’ -
being vocal in urgrng schools to purchase computers, and computer
‘awareness .courses are beginning to be included ‘in the curriculum .
- offerings of many schools. ‘Considered by Sandery (1982b) as ‘a
national asset’, computer awareness is described by him. as follows
T like to thrnk of. computer awareness as the knowledge required by an’ .
intelligent citizen to enable that person to nlake informed decisions about -
- computer related issues that impinge upon their daily lives. Itis essentiallya -

‘knowledge of the power and the lmntatrons of computers (Sandery,' ‘
1982b:75) e P

- While much - is berng ‘made at present of the need for computer,-y

- awareness courses, Barrett (1983) notes that this need may dummsh as’ -

‘the level of computer awareness in socrety nses

o
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Most computer awaroness courses usually include some treatmentof -
such topics as the history of computers, the componefits of computer. "
systems, how they work, how they are used In industry and commerce,
‘soclal consequences arising. from the introduction of ‘computers in - -
society, issues like privacy of information, automation, and a cashless
soclety, ;A computer awareness course that has received some
recognition. beyond the State'in Which it was developed forms one of ti\e
case studies in the next chapter. .

)
Overlapping computer awareness is the uestion of how to use ,_f'-;'
computers—that is, how to program and oW to run applicatrons
packages, and this is often térmed computer litéracy’ or | computer' ‘_
studies’. Many would argue that leaming how to use a computer is the i
. ‘best way to become aware of computers, - : :
Which programming language is taught in computer hteracy cours,es‘ P
~ depends partly on whether such courses are offered at the prrm'ary of
“secondary level -and partly off those adwsmg teachers in. computrng
" Overall, BASIC:is the mostfwidely used mrcrocomputer ianguage in
schools at present. At the pri ary | level, 'LQGO is gaining ln pi)puiam g
At senior secondary leyels, tuctired BASIC orP al'is: increasmg ly¥
~advised, and s ,ere is .an. mtroductlon to asSembly
"ianguage E S 'f <ok

.'ComputerStudies o o o o

Ha eiecironicé'or di ‘tﬂ,kiemmes off ' 1&1 -
- denjor seconga as ‘part of e, physjés syll ch,toprt:s' L
u.slhaily pr’ov ean jntr ucuon to integrated lICUltS@nd ho esecan’ V.
. be eoinbmed to- form Hore: corr‘nplex chlpa.-Clrcults stud\ed may include 35'
. fh f]op colinte s,Lciocks,a dslogic g Js ieadlﬂgl ® eschoois o>,

burlg?ng of {fmp@ computers N & njl S e”"
. \\ ‘S. \' L

\-Jff"" y & ER

The Computer ae Tutor, W :
’ se dhi(the computer Qs tu&or ,bas a reiatrvéTy iong
apd L. pandGoodson(l983)note thau.h
Back 10 hé days.6f pr,@grammed lns‘tru sHon; it’ ais
4ian o resé’arc "cdhzucte __alnframe
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progrum TlCClT al Brlghum Young Unlvorslty, and the work of
* Atkinson and Suppes at Stanford, of Bork at California, and of Dwyor at -
‘ ,Plttsburgh) Extensive reviews, particularly of applications fn reading,
may be found in Mason, Blanchard and Daniel (1983) and in, Marsh .
(1983). Shears and Dale (1983) cite an ovaluation study by ETS at
Princeton, which largely confirmed earlier ovaluations of computer
assisted instruction: for subjects like mathematics, CAI generally
producos” greatest ‘gains, whereas CAI gains for roading and language
skills, though still significant, are wsually smaller. General support for -

.these findings is seen In the Australian replication of +Atkinson’s .

program at Stanford by Cumming and Willox (1982).
~ "However, there is a paucrty of Australian research regarding the use
" of microcomputers in schools, not only as tutor but also as tool and
tutee. This is a field in urgent need of concerted action by research
" bodies, by mdrvrdual researchers and, indeed, by the whole educatronal
community, - o
The computer as tutor may be used to provide drill and practice (e.g.

~the learning -of tables), to teach.-and test factual mformation (e.g

- memorizing capitals of the world), to develop masteryin spellmg or
number facts; to develop reading speed, and improve comprehension.

* Good examples of the computer used in this mode are that it can be -

Atailored to the individual needs of. students, can provide diagnostic
. information as well as keep records of all student learning, always
provrdes positivg reinforcement, and, “of course, is mfrmtely patient.

- Some brief descfiptions of computer programs available.in classrooms

' follow. These are a small sample only of the wide variety of softare -

that is available! Their inclusion here is not an endorsement but, rather, -
an indication of the different. ways m whrch microcomputers may be .

used as tutor in schools .

-

Practice in Science.

‘Funded under the Microelectronics- Education Programme (MEP)‘in -

the United Kingdom is a set of microcomputer software called Five

" 'Ways Software (Council for Educational Technology, 1982; Note §),

named after the school in Birmingham whlch field tested‘the resource
materials, -
. Consideration of one of the Five Ways programs ‘indicates the
_general underlying philosophy  of this set of software. Symbols to
* Moles, for example, is designed for- chemrstry students to practise "
- symbols, valencies, formulae,. equations, - and mole - concept ;
~calculations. The accompanymg manual contams suggestrons for using -
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the progeam following tenghing of the concepts involved, The program s
doalgnod for use ludividually or in small groups, and there is tho facility

. for the tencher to check students' progress,

~ Toaching notes supplicd with onchi program in the Flvo Wuys :
" software sorles provide full instructions about running the programs,
solecting topics for practice from the menu, viowing students’ Scoros,

- and using the management section. to ‘govern differont ‘aspocts of =

- program use. All programs were designed for the Apple, with versions
for tho BBC in preparation, Thore are other programs in the sories for
gcogmphy. Frcnch, business studics, maths, physics. and biology,

'vTeachIng and Drilling in Language

One - example of courseware available ' through' the Minnesota
“Educational Computing Consortium (MECC), designed both to teach
(termed ‘tutdrial’) and to drill (termed ‘drill and practice’) commonly

used prefixes, in English, is a Language Arts package, Elementary

Volume 5 (MECC, 1980). When the program is run, seven lesson
choices are dqsplayed in'menu form, five tutorials and two review

lessons. As with most MECC software, the computerized modules

make use of the computer’s graphics capabilities, and its -random .
number generator:to randomize question order. A comprehenslve

manual (50-+ pages) accompanies the disk with instructions on each of
the programs, suggestions how the lessons might be used, worksheets,
scoresheets, and backgroUnd information about using a micro-
computer. ' -

Other MECC coursewa((le is avarlable in all subJect areas primary
and secondary. Training materials, too, have been produced on different
aspects of programmmg in BASIC and assembly language ‘

' Practrsmg Basuc Number Skulls

- One of many programs deslgned to give students practrce in baSlC
number skills is Mathvader produced by the Angle Park Computing .
Centre (1983; Note 6). It is-in’ game form and modelled on popular

video games, and students must enter the correct answers to basic . ]

number facts (addition, subtraction,” multiplication. and drvrsron) to

shoot the mathvaders descending from the top of the screen. ,
Leyel of difficulty and skill to be practised can be selected using the

teacher option. For example, level of difficulty can be varied by, .

o extendmg or curtailing the range of numbers. Thus if the 6-times table is

to be practised, the teachér may select 1 to 12 (or 1 to 10) as the1 range of
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The Gomputer as Tool

f‘ho mrum fuiction of‘computers In schools I8 as a tool, na In buainoss ‘
Ln oommcrcc. and in home computing if games are lncluclcd In this
,fnod LLike nny other tool, the computer may be used to perform
; mvt\ic I}r r tasks but. because it s such a genoral purposo tool, the range
o t\sﬁ }t can perform Is wide, Computers may be used as calculators, ..
L’ns xetountlng machlnes, as rathor spoclal typowriters, as well as for
“storlnly  vast quantities "of informatlon for subscquent access and
retrleynl; but computers may also be used as learning tdols, as tools to
draw, to play music, to play games, and much more bosides. Some of
Lheszv"uses of the computer as @ tool In schools are considered
elo ‘

A T{ﬁol{for Calculatlon and Statistical Analysls

Computers can be used as simple caleulators using, say,’ BASIC or
LOOO Thus with BASIC one could enter: : :

PI,{I T 243.27 * 12 7 to multiply numbers
© PRINT 49.82/0.296 ‘ to divide numbers
PRINT SQR(1024) o to take square roots * *

and, stgnrlarly, for common trig or log functions. Calculatrons in LOGO

~are very similar, for example:

PRINT 2%2/(6+4)
PRiNT SQRT 129

Random numbers can also be generated. The instruction in LOGO for

" instance, for a random number less than 100 is: e

L]

PRINT RANDOM 100 ‘ v .
these rjather simple examples the computer is used as a tool mstead "

small -step calculatrons m lmmedlate mode, mrcrocomputers

can be programmed to perform various statistical analyses. Program7T-. * "

Test (Queensland.  Department of -Education, : Curriculum’ Branch, -
l981a), for instance, allows mferences to be drawn about single

~samples. The main aim of the program, however, is to give students

msrghts into use of the tdrstnbutron rather than ‘to undertake
' o sy
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slgnifleance tosts- on data, Tn this senso, it 15 essentlally o slmulation
package, The use of the graphles facllity of mlerocomputers permits
students to seo the effuat of changlng conditlons (e.g: eonfidence Jevels) . < -
when they afk quostlons of the sort ‘What happens I, ¥, -~
Another series. of prograras that would fInd ready- applioation In
sehools, this time more as a tool by teachers in analysing students' tosts,
- is that produced at Macquarie University (Note 7) as part of the Student
Assessment Project (Baumgart, Low and Riloy, 1982), The whole
_package, comprising sets of slides, computer programs for the Apple
microcomputer, and comprohensive manuals, was designed as a kit of
materials for preservico and inservice education of teachers,

- One of the' program modules, TESTAN, produces tost analysis
statistics for classroom tests, The program may be used for both norm-
referenced and criterion-referenced ' tests, Tosts are scored, and
percentages and a histogram of the distribution of marks displayed.
‘Statistics which can be computed include mean test score, standard -
deviation, reliability coefficient, and standard error of moeasurement,
Then for each item is displayed the distribution of responses for each
alternative, facility and discrimination indices, reliability if the item is
‘omitted, and point-biserial orrelation cocfficient. Two other program .
modules allow the teacher, in interactive mode, to enter student data
into a file or add data to an existing file. _ o

Another program module, GRADER, combines .marks - (tests,

' projects, and so on) within a subject or across subjects. Yet another - - .
program module, MODERATION, is used to adjust marks so that the .

~ mean and standard deviation are aligned to those of another test. The"
final program module RASCH is for item analysis using the Rasch
_model. S > o ,
"* Thjs set of programs could be useful as a tool, not only for analysing
.classroom tests but also for providing insights into - topics like
.- moderation and scaling: - . L -

A Tool for Writing - -~ '~ =~ < , ,
. - As more teachers appreciate that microcomputers can be used as tools
for writing (or word processing), so the use of computers is capturing the
imagination of increasing numbers of educators. When computers are
used as word processors, they are tools in very much the same way that
pencils and rubbers, biros and liquid paper, and typewriters are tools.
'The enormous advantage of computers over. these other tools is that

what is written is stored in the computer’s memory, rather than on * -
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papery for enaywtrlov( wnd edliting or printing s desired, What enables
the computer to do these tasks 18 & program ealled a word processor,
There are acores of word processors available for pmotloally pvery

“ mierocompnter—Aliart Writer, Bank Street Writer, Ensy Soript, Ensy
Writer, Qutonberg, Perfoot Writer, Serlpsity Vie Writer, View,.
Visiword, WordStar, Zardax—to name Just a few of the bost. known
ones, Mafi (1983) notes that there are more than 35 word proceaslng\ o

" software packagoes for the Apple alone, ranging from uml&r $100 to
more than $500,

« Akey criterlon for wcommcndlng ] mlorooomputor for eduuntlonnl
use might well be the availability of n reasonably versatile, enay~to-use
word processor, The advantages of word processing programs are that
thby enable toxt to be entered into the computer, edited and formatted
on the screen, and subsequently printed, Paragraphs can bo insortod and
moved around at will, Difterent formats oan be experimentec with and
dlqpluycd Limiting factors which schools may need to take into account
aro that word - processing applications make heavy demands on
computer time, depend for effectiveness on standard,, often .more
expensive type of keyboards, desirably should have 80-column dlsplny, -
~usually require considerable memory or- auxiliary storage, and
necessitate the purchnse of a printer, a relntlvely expensive item if good -
quality output.is wanted,

“The biggest impact of word processors ln the classroom Is on the
process of writing itself. From around Australia are coming reports of

«. how teachers are using this new educational tool ori a varlety of
microcomputers. Earle (l983)"and “Inkster (1983) for example,
descrlbe the work in one prlmary school using the Tandy word
processing progrtffn, Scripsit; Smith and Gray (1982, 1983) working
also at the primary level use Zardax, a word processor for the Apple; ‘
and Kalser (1983a) reports the use of Hi Writer using the Peach "
micrécomputer with.remedial reading groups. ' o

In a detailed case study, Kaiser (l983b) reports on his investigation

. of the use of a word processor in conjunction with‘a process or

~ conference approach to children’s written language. How the: word

* processing program was, introduced, the’ difficulties experienced with
teaching keyboard skills; the progress: ‘made by asample of children, and .
the views of other teachers in the school.-about the project asa wholeare .

~ fully desgribed in a way that*makes this a most useful case study for.
other teachers. Thiee trehds noted by Kaiser were a tendency for
~ students to write at greater- length when- usmg the ‘computér, for the
mcrease m length tobe accompamed by an increase in the complexnty of

. 59
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E The possibnlities should be explored wi nse of optimism ‘and not
- Luddite-inspired gloom, English teacher 1]-in a world of: words, of
literature, -and of -the imagination, We-should be: in the vanguard for
C dxscovenng the potential for computer technology in leaming nnd in shaping

Q

ERIC

Aruitoxt provided by Eic:



A

- Other tonls available to wrlters, in oomungtlon with word pro@oaaora, §

“are progeam o eheck pelling (o.8, B gy Spell, SraIIStm’. Vislspell),
" These are not yot widely waed in clasarooms, probably because a second
- dlisk drive Is usually needed, In regard to apelling, Earle (1983) makes
the'interesting obaervatlon that students note spelling errors mote easily
. when thel; writing ia prlntcd by eomputer thnn In 1ts handwrltten
form, '

Sa far, word processors have heen used 1n sohools to do w\mt ling

been done before, but In different ways that lead to an extenslon of the - -
wmlng process. Exolting aa these might be, new and ereatlye uses of

word procossors are belng explored, At the Edinburgh University
Pepartmont of Artifietal Tntelligence, forInatance, Sharples (1983:54)
descrlbos what ho onlls ‘a construotion kit for language’, Programs are
holng developed which, In conjunction with o type of word progessor,
are belng used (o gonorate sontonces, to plan storlos, to tranaform toxt,
and as a thesaurus, The use of the computer as ‘wrlter's asslstait'seoms
cortain to ohadlenge the imaginatlon of teachers,

. A Tool for Mualo )
~ Not too disslmifar to word processing programs are pmgrnms for

processing muslcal notes, Ono such program, doveloped for tonchors

and ‘students to croato their own tunes,'is Sing (Quccnslnnd
Department of Eclucation, Curriculum Branch, 1981b). As with word

processing, usors -interact with the computer and create their own -

musical compositions Notes are entored singly, the user specifics timo

signature and type of note, and the score. is progressively displayed on

the screen. At any point users can press a key, and the tune they have
created is played back on the microcomputer’s speaker. Tunes may also
be ‘'saved. Program Sing was written for the Apple II with 48K of

memory,

-

A Tool for Drawlng

In the discussion of LOGO'in Chapter 4, we have already seen how the - |

¢ ‘microcomputer can be used to draw pictures, though the computer here

_ might more appropriately be considered as functioning in tutee mode
rather than as tool. A graphics tablet, available for some -
microcomputers, illustrates how the computer may be used as atool for

! 61
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drawing, Thus, inﬂleml nt‘pmgmmming the turtle to wace, 8ay, a clrclc,'
atudents ean use a light pen, Any selected slmpé drawn on the graphics
tablet immediately appears on the computer soreen. Theso shapes can

be shaded In and the ereated ploture atored on disk for retrieval at a lnter -

- date, In very mueh the same way that text or musical tunes ean he
- rotrieved, From drawing slmple shapes and plotures, It is a felatively
amall step to uslng the graphicp tnbi@t for handwrlting, :

A Tocl for Dlaplaylng Inlcrmatlan

The eomputer's graphica l‘ncility ooupled with lis speed oi‘compuliiiion ‘
make It a useful tool for dlaplaying Information or for demonstrations,
This funetlon of the microcomputer {8 ofien termed ‘electronio
blackboard', .

An examplo of the mlorocomputor belng use(l to aoml offeot as an
olectronlo blnckboard 1s the MECC program, Aestheomerry Volume |
(MECC, 1981), which demonstrates the drawlng of curves from a gorfes
of straight lines, Ouo of the stx programa on the disk, CURVE DEMO,
displays a successlon of quite elaborato curve skotchew, all produced
from steaight lines, A second progtam, ‘CURVES’, demonstrates how
to draw an olllpse, a paraboln, and n hyperboln uslag the approncl
called nosthcometry. Like all MECC. software, theso Progrims are
accompanied by an oxtenslve manual which suggests: ways the
programs may be used in teaching. These particular programs Hustrate
how some software can be used across subjects (e.g. Ycars Jto 12)

_depending*on tlw dcpth or treatment given,

-

[

A Tool for Slmulatlon _~

Among the powerful functions of microcomputcg is the capubllity of

'simulating thé operation of a system—perhaps the ecosystem of a lake,
the opqration of a nuclear power plant, breeding expcriments the search
for energy, or growth in world population, Simulations usually permit
~ users to examine some aspect. of the real world under controlled
. conditions, they. often enable the study of variables ‘which might

otherwise be maccesmblo, and they can promote a. range of educatlonal L

goals. o o
[llustrative of the: many simulations in classroom use, available in all

subject areas, -are 'Archeologicql Search (Snyder, 1982) which

- simulates an archeologlcal dig, and Gold Dust Island (Gare, 1984), a

~ simulation game. Project RIME (Victoria Education Department,

Currlculum Branch, 1984) by contrast; is not a software package butit

62 o o

B8

.



[ . . . .
° [ . X ) a
. . - s‘ v .

s worth _noting for the way in which slmulatlons (and other: types of .

computer activity) are integratéd into regular classroom* teachlng

. In Archeological Search (Note 8) students have the task of,r,.
organizing the excavation of a newly discovered historical site. They are.*

faced with problems of competing commercial interests and shortage of .
time arid money. The microcomputer simulates the’ stages of the

" search—the surface examination, probes beneath the surface,

~ laboratory examiriations and expert assessments of specimen findings. -

Decisions must b¢ mage on funds to be spent at each stage of the dlg in
the search for dfta that Inght give some clue about those who formerly\
‘occupied the site.

The accompanying Teachers Manual and Students Workbooks

suggest ways that library and other activities may be integrated with '
sesslons at the computer. Partlcularly effective in this courseware are
the suggestlons for class management, enabling a microcomputer to be
) used with a class of students, for students need to do much reading and
dlscusslon before they\ake their turn at the keyboard. Logs are kept,
tentative hypotheses mad®¥, to be confirmed or rejected in the light of

s evidence uncovered. Through this simulation, readlng, writing,. and
o reasonlng are all promoted, and students are introduced in an exciting

.way to scientific method, all in a real and believable context.

Gold Dust Island (Note 9) is a rather unUs\fal t:omputer simulation”

* game, unusual because :the underlying educatlonal objectives are not.
cognitive but affective. It is a simulation in which co—operatlon among
players is encouraged. There is no individual winning or losing as such.
Rather the game simulates a sllce of life and allows players to
‘experintent with different behaviours in their personal dealings with
other players It is true that players can die in the-game, though this
" results.in a loss to the group as a whole, and players quickly learn that
individual survival depends on grotip cohesiveness and harmony. Part
of the objectives of this srmulatron game arg for students to establish
even what the problem is, and then to deterniine what their goals should
. be. As in real life, students learn that one person § actlons have aripple -
effect on others. :

Gold Dist Island is one of a new series of Australlan produced
software which demonstrates the versatility and potential of
‘microcomputers to enhance learning. This slmulatlon |s produced for !

" the Apple and BBC microcomputers. ' -
The Reality in Maths Education Project known better. as RIME
(Vrctona Education Department, Curriculum Branch, 1984; Note 10), -
- is a newly avallable set of mathematics materials. What the RIM
: . . .63
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materrals endeavour to do is support teachers by 1llustratmg, among
other, thmgs, how computers may be used in mathematics classes for .
simulation and modelling. Particularly noteworthy is the way computer
activities are integrated into regularmathematics lessons, how account -
is taken of the fact. that most classrooms will have at best but one
microcomputer, and how lesson sequences are designed so that all
students will have a'turn at the computer.

A Tool for Data Processmg

The most common use of computers by government, business, the
mlhtary, and nearly all major institutions, according to Coburn et al.

" (1982), is in data processing. The, information society depends on vast (
files of information organized i in databases and only through computers -

~ is it feasible to access, manipulate, and retrieve selected mformatlon '
These authors goon to comment L C e

Until recently, the solemstructronal application of data processing has been

to teach it, as a skill, in business education courses. In some schools,

advanced business education students even carried out most of the data
process%; tasks for the school on computers. However . rmagmatrve

‘eduéator, are beginning to devise ways of adapting the data processing -
_ capabilities of computers to enhance student: leammg (Cobum et al 1982:
43-4).

Two 1mag1’uatrVe database program packages are discussed here,
both produced by the Elizabeth Computer Centre in Tasmania (Note
-11). The first, produced in 1982 and given wide publicity during
Information Technology Week, is The First Fleet Database : Convicts
andv.Computers (Tasmania. Education Department, 1982).. The
second, scheduled for publication early in 1984, is provisionally entitled *
Birds of Antarctica (Tasmania. Education Department, 1984). ° .

The First Fleet Database package compnses one disk containing the Q~ L
database (versions available for Apple and BBC), computer printout of .~ - -
the data, Teachers Guide and student worksheets. The database itself
_contains the personal details of the 777 convicts who ‘arrived with the

~" FirstFleet in l788——g1ven name, surname, alias, sex, ship, date of trial,
_, Pblace of trial, crime, value of crime, sentence, term, trade, ‘and age.

One educational application of a package like The First Fleet
'Database is the example it provides of the structure of a database—the -
orgamzauon of the data into files, each file.comprising records (one for -
“each sybject), and each record made up of fields (one for each datum
recorded).. How to treat missing values 91;1 also be observed. ‘
- .The major purpose of this database, However, is ‘to give-secondary .-

'
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students a greater understandmg of mformatron technology by givinga
practical demonstration of computer application to historical research’

-(Tasmania. -Education Department, 1982:Preface). A simple query
language is provided which allows students to interrogate the database,
_to test hypotheses, and to engage in historical research. From simple
‘requests like, How many convicts were named, say, Smith? (e.g.

SURNAME = SMITH) or, How many convicts were boys under 15?
(e.g. SEX =M and AGE > 0 and AGE < 15), students may go on to
test such hypotheses as whether, say, the Essex Assizes were harsher or

. more lenient than- others.

The database provides a rich source of classroom actrvntres not all
necessarily computer based (e.g. reconstructing a ' map of England or
finding out about such' occupatlons as caulker, currier, and furrier). The
32 worksheets and guide for teachers contain many suggestions for use
in the classroom, and could provide a good model of the kind of
documentation that' ought des1rably to form part of any courseware
package. v '

Birds -of Antarctica represents something of a departure for the
‘Elizabeth Computer Centre, as this particular database is an example of
scientific research- and the data are very recent. In November and
December 1982, as part of the Australian National Antarctic Research
- Expedition, one scientist’s task was to record all s1ghtlngs of bird life. .
™ This survey, in turn, formed part of an international program called
BIOMASS (Biological Investigations of Marine Antarctic Systems and
Stocks), the aim of which is to try to understand the interrelating
components of the Antarctic marine ecosystem It is an' ongoing
program of scientific enquiry.
~ The database itself comprises all the observations of seablrds made
by the scientist during the voyage, together with meteorological
information, time, ddte, and ship’s position and activity. Interrogation of -
the database follows the style of The First Fleet, allowing the.user to
answer questions such as, In what latitude ranges, or in what conditions
of ice density, are cape petrels observed? The student can become the
scientist through the use of this database, building up a picture of the
habitat and behaviour of seabirds, in what is an area of scientific and
economic importance for Australia. Several additional features of this
database permit information to be displayed in histogram, barchart, or

_ scattergraph form, with the option of several descriptive statistics.

A feature of the Birds of Antarctica database is the comprehensive
manual that accompanies it. There is an introductory section on
climate, marine ecosystem, and seabirds of the region, together with a
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brief history of exploration. Full background information is providedon

~ how the data for the.seabirds were collected. These sections lead in to.* ;7

details of how the database was structured and how information may be 4, 3’

- retrieved from it. And, as in the First Fleet database, there is a range %f

.+ student activities, not all necessarily involving the computer, suggestmgél

ways for lmagmatlve teachers to enter mto continued exploratlon anﬂ B .

discussion. * - S
Versions of the database are to be avallable for the Apple, BBC, and
Microbee 64, with the possnblllty of extensnons to the IBM and Tandy

mlcrocomputers

e L L

A Tool for Accessing Remote Databases

In the previous section, the use of the computer to access information in
databases near at hand and of a statp@‘kmd was described. Neither of
these conditions is necessanly restrictive. Most people today take for
granted the facility offered by the major airlines and some travel agents

* to access information about flight schedules and reservations, or the
similar facility that allows theatre seats to be reserved and issued from
remote outlets. Microcomputers in schools can similarly. tap vast

‘ storehouses of knowledge wherever these might be located, in one of the
- capital cities or in another country. The implications for education,

' while potentially far-réaching, are still largely uneAplored. It is,
however, a -development available now. .
To connect a microcomputer to an information database, usually’
stored on a much larger computer, what is required first is access to a

telephone. While a dedicated line may be used, the ordinary telephone
provides a ready means of connection to virtually anywhere on the globe ¢
for the price of a telephone call. Required next lS a relatively
'mexpenswe device called a modem to connect mlcrocomputer and .
telephone. The modem" (so called because of its modulating/ -
demodulating functions) converts or modulates outgomg digital signals
from the microcomputer to audio signals necessary for the telephone
line, and then reconverts or demodulates incoming audio sngnals to
digital signals for the microcomputer.
The Source is one of two major general purpose databases operatmg
in the United States (the other being CompuServe). Willis and Miller
. (1983) describe some of the facilities available to registered users.”
... These include such consumer services as makmg travel, car, and
accommodation reservations, buying and selling real estate, placing
classified advertisements, and discount buymg&Sendmg messages to
other subscnbers lS possible through the assocnated electronic mail
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. service. Users may also access a vanety of computer programs (e.g. for
~ statistical analysis). Yet other services available provide current news .

bulletins from the major wire services (e.g. United Press International) -
‘or the latest share prices, say, on the New York stock exchange. -
To become a subscriber to The Sourge, there is an initial connection

= charge (approximately $100) and a minimum monthly charge (about

$10). Thereafter the user pays for the time connected and the rate varies
according to the time’of day. Similar networks are begm_nmg to’operate-

~ in Australia.

A somewhat different mode of access to database mformatmn is
referred to as videotex, a- generic term applied to the display of text,
print, and still pictures on a video screen. Several different videotex .
systems have developed (principally in France, West Germany, the .
United Kingdom, and Canada), of which the best knownis the United -
Kingdom public system, now called Prestel. Of significance to .
Australia is that, in October 1983, the Commonwealth Government,
reversing a decision of the previous government, gave its approval to
Telecom to establish a national videotex data service. Since this system

~ is likely to be closely modelled on Prestel, a brief description of Prestel -

follows. : 1

Originally known as Vlewdata, Prestel was developed by the British
Post Office and introduced as a public system in 1976. Information is
transmitted from a central database over the telephone network, to be
" received on a user’s television set equipped with a modem-type device.
The modem is,equipped with a keypad which permits the user to relay
information back to the data base. Dunnett (1983 1) descnbes its
operation more precisely:

To receive information you telephone a data bank, identify yourself as a
subscriber, and use your remote control unit to call up the pages you want on
your television screen. The data, stored in digital form, is converted first to
audio signals for transmission by telephone, then back to digital form by the
decoder attached to the television set, before finally being displayed on the

™ screen. Being a two- way system it is possible to use the keypad to answer

back. oo

9

As with The Source, Prestel enables subscribers to call up a wide

'variety of information, to place orders, make travel reservations, read

* financial newsletters or the news, see weather forecasts, through a
modified television set or mlcrocomputer linked to thé telephone
network. Prestel can be accessed from Australia, though telephoning
ISD is obviously expensive. The user with access ‘dials’ the Prestel
computer centre by. pressing the appropriate keys.on the numeric
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'keypad Followrng the drspIay pf the ;onten{s pa’ s{tthe user may, fos‘. :
example, choose tq branch ti travel informa i &om w ere the. next,’ .
',, ; chorce may be to a partlcular arrlrne and then /a*gartit ular route ]"he o

at

‘ partlcular dates and,afrnally,‘a message may be,relay‘ed 10 th line _
‘ ,requestrng a bookrné fo be ade,. The u§e of colour ang} graph akes Vo a"'
ONg. LA "'3
i "e'xpeét’edt ‘ e_ratmg by thé f1984 is o
y offer suﬁlm?‘sﬁylces together with some of lts own, sich 8y the =
4 ntafhed in the Yellow" Pages ofa te ephohe drrecto It
, : ounoed‘that the ervrce wrll provrde what is called a
=, gateway facllrty gi\'e access to extemal' databases The Ministerfor
A ,‘&ix}runumcatrbns in announcrng the. new servrcé sard,, ‘In’ pﬂ‘ect ‘the. ..
‘hattonal vrdeotex semce will serve Ha dec?ntrahzed natlonal llbrary,
o -with an extensive range of mfor’matron being: made: avarlable via the
, ‘t,elepltone line’ (Press. release) With- the‘domestlc satellite system, .
. Aussat, extendmg Telecom’s communications network to the rqmote
' ar&ﬁs of Australra, d'library of information will be available to anyone
a telephone and a suitably equipped visual display terminal, for an
annual charge plus, in all likelihood, the cost of a local call.
.Modelled -on The Source, and providing some similar services to
- Prestel, is The Australian Beglnnlng ere these overseas networks, -The
Australian Beglnnlng comprises a number of separate databases which
the user may interrogate to find, for example, information about -
. weather, airline schedules, sporting results, or news. An ectronrc mail "’
. service is available and computer prograrps may also be §un on the host
_ mamfra\me computer To subscribe, users pay an annual membershlp
and then‘according to time used on the system. Currently users in
Melbourne and Sydney can access The Australian Beginning for the
price of a local call. Other users need to pay STD rates, thapgh -
developments by Telecom are expected soon to extend the local call
rate, ‘

LN

A Tool for Orgamzmg and Handling Numerical Informatnon

Another very common business appllcatron that is beginning to flow
through to business studies. courses in schools is the use of ‘electronic
spreadsheet’ programs. In fact the avallabllrty of these programs on
- most microcomputers, perhaps more than any other srngle program, has
contributeld to the p0pu1anty of personal computers. The earliest and"
best knoWn spreadsheet program is VisiCalc. Released in 1979 for the
Apple 11, lt has become the most popular soﬂware product yet produced
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4 (McMullcn and McMullen, 1983) Otherspreadsheet programs now on
the market are Supercalc, Multiplan, and an Advanced Version of

~+VisiCalc. Versions of these programs are avarlable for .most maJor. '

mrcrocomputers '

In the business world a program llke VrsrCalc (short for vrsrble»
- calculations). allows the user to process many columns and rows of |
numerical data simultaneously by asking questions of the kind ‘What

if . . .7”. For example, what will happen to projected weekly, monthly
and half-yearly profits if an additional tax of half of one per cent is

“levied on all financial transactions? At the pre'ss of a few keys all rows
* ‘and columns affected by the imposition of such a tax visibly change.
. Formerly such calculations were done on large sheets of paper (hence
the name spreadsheets) with pencil and rubber. The microcomputer

" prov1des a window view of an enormous spreadsheet which extends,
R depending on the computer’s memory, for several hundred columns and
rows; the window may be moved honzontally or vertlcally by pressing

the arrow keys and, of course, all changes to row and column-entries are

made electronically. Its ease of use and its applicability to a wide range

of probleins makes a program like VisiCalc a powerful tool.

‘The potential of educational applications of spreadsheet programs
" would appear to be considerable, though to date such programs are not
- widely used in schools. There is an obvious use in. accounting for.
balance sheets and profit and loss statements, and some teachers are
‘using spreadsheet programs in business ediication. Some teachers of
agriculture, too, use VisiCalc for farm management Spreadsheet
'programs might be used also, for instance, in health and nutrition
courses to analyse calorie intake and energy consumptron, in geography

-

“to analyse demographlc and population trends or by administrators to -

analyse patterns of retentivity—indeed, in any subject area where it is
appropriate to look for patterns and test hypotheses from numerical

data. It seems probable that the use of the computer as a tool in areas

such as these will increase- as general subject teachers realize the
potential .of spreadsheet programs. . oot -~
A new software release (reviewed by L’Alller, 1983) is a courseware

package that provides instruction'in the use of VisiCalc—an instance of- .

the computer as tutor for 'the computer as tool. -

A Tool for School Admlnlstratlon | f o
It is recogmzed that computers | have an |mportant role to play in the

‘running of any modern busrness and certainly the projection of sales of
.-microcomputers to this sectron of the market far exceeds that of sales to
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schools Less widely appreciated is that the average srzed primdry or .

secondary school is comparable in terms of administrative tasks to be -

performed to a mediumi-sized business. As Sandery (1982b) noted, in

many country towns the school is the largest business, Some of the

functions of a computer in school admmrstratron include staff and
- student records, ifiventory control, trmetablrngand scheduling, financial

transactions (accounts payable and receivable, general ledger, payroll), |

attendance records, enrolment mformatlon students academic resplts,
‘age-grade ‘statistics.

-It is important _to recogmze certain problems which confront'
individual schopls’ wishing to use the computer as a tool for
administrative tasks. A trial report on the use of a general database
management system (Angle Park. Computing Centre, 1982a)
highlighted such difficulties as the amount and variety of information to .
be stored, the diversity of school organizational structures, the lack of
‘suitable- hardware and software at the school level, the shortage of
computing expertise within schools, maintaining systems when staff
leave and, not least, questions of security of information. -

S The Computer as Tutee

In the computer as tutee mode, users teach the computer, in contrast to

. being tutored or using the computer as a tool. The major difference

between this mode and those discussed above is that now the user must
communicate with the computer in a language it understands—in other
words, program the computer. As programmier, the student assumes
responsibility for his or her own learning rather than being a mere.
§ computer puppet (Beaumont, 1983) and this, according to Leuhrmann
(reprinted in, Taylor, 1980) and Papert (1980), makes learning
. qualitatively different.
~ Taylor (1980) who coined the terms, ‘tutor’, ‘tool’, ‘tutee’ notes
- several benefits arising from knowledge of programming;

" First, because you can’t teach what you don’t understand, the human tutor
will learn what he or she is trying to teach the computer. Second, by trying to
realize broad teaching goals through software constructed from the narrow
capabilities of computer logic, the human’ tutor of the computer will learn
something both about how computers work and how his or her own thinking -

_ works.. Third, because no expensive predesigned tutor software is necessary,
o time is lost searching for such software and no money spent acqumng rt
(Taylor, 1980:4) . - % :
‘Some support for Taylor’s views about the benefits of programmrng is
~ forthcoming from other sections of this review. The evidence from
- 70 '
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cross-gge tutormg studies (see, R)r example, Craker and Rlchardson,_
. 1981) generally shows beneflts aceruing from the practlce of older
" students tutoring’ those in lower, grades. . Although no studies were
_locate;i in the field of schools computing in this regard, it would seem
potentiallyyseful for, say, sedondary school students with programming
projects to locate these in nearby primary 'schools. Taylor’s se‘brfd
- obsérvation; that the human tutor of the computer learns SImultaneously
.__about human thinking and about computers, comes close to the
approach to educational computing-in France called*informatique’.
Taylor’s third observation is only partly*rlght While BASIC is usually
supplied with most microcomputers, other programmmg languages need
to be purchased and require a certam minimum memory to run.
Languages. like LOGO sand Pascal “are not available for all
* microcomputers currently’gschools e
"1t is interesting to note that the major pioneers in educational -
computing—for example, Papert and Luerhmann—have been more
“interested in the computer as tutee than in the computer as gither tutoror

’tool E . . s
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6 - CASESTUDIES . . = -~ . . -

- This chapter presents descriptions of developments in schools

-

computing from different parts of Australia. No claim is made that this -

is a comprehensive listing of key developments. The studies are a
sample of the innovative work being done whlch came to the author’ s
attention during the course of this review.’

There is the possibility, in presenting a series of case. studles such as.
those which follow, that the impression could mlstakmgly be given that
these are fairly typical of current developments in schools computing.”

" This is not so. It is worth relteratmg that the examples were selected

because they were pioneering-or appeared hlg,hly mnovatlve

Computer Awareness Teacher Support Material \" i

~ The Angle Park Computing Ceritre (APCC) within the Sé‘lnh
Australian Education Department (1982; Note 12) has developed a
package of computer awareness teacher support materials which s

~ becoming known throughout Australia. The package is designed for use

at the secondary level (Years 9 and 10), though in some schools it is
~used at lower levels and at others in Year 11 as part of an elective topic.
According to Sandery (1982b), it was used in 1982 by approximately

" 16000 students in South-Australia and by about 600 classroom

# teachers. Since the vast majority of these teachers had no ‘special -

qualifications in computing, the materials served an important inservice -

function. Enquiries for the materials interstate suggest that they are als
serving a useful function elsewhere.

The’ materials come in loose-leaf format -and consnst of overhead
projector masters, background ‘information sheets, suggestions for
student worksheets and assessment exercises. The loose-leaf format -
~‘allows the ready msemoh of more up-to-date materials, euttings,
reviews, and so on. Thé materials are, for the most part, machine
independent, though some; /were originally developed for use with an
* -optical reader batch system, and other. parts of the materials apply -
*specifically to the Apple microcomputer. However, parts of the
materials are becommg dated because of the rapidly changing fleld and
are currently being revised... ' , o
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. The course outline compnses flve main’ toplcs

1 The components of a computing: system _
2 The,history of computers - :
3 Using a computer—student classroom acttv:ty
4 Everyday use of computers in society
5 The social rmplrcatrOns of the wrdespread use of computers

+ Each of these.major topics is Supported by materials designed for- ,

. teacher use. The history of computers section, for instance, comprises -

- OHP masters showing, with approximate dates, the development of the
» ‘abacus Napier’s bones, Pascal’s addmg machmg, Leibniz’s calculator, .
_Babbage s engines, nght up to the present large-scale integrated circuits,

,together with accompanymg documentation about each .of these

~ milestones. Atrecent article by McShafie (1983a) could probably
. complement this history of calculating devices, for McShane argues that
" the history. of computing should be consrdered within the wider context
of the history of information processing, which dates back to early cave
paintings of 20 000 years ago. Thé loose-leaf format of*the APCC
teacher support materlals allows for. thls and other materials to be
‘inserted easily. . , -

v Computer Studies. at the Upper Secondary Level

Tasmania has a long lead in 0 egng computer studies at matriculation
level, for this subject was first introduced at the Higher School
- Certificate level (Years 11 and 12) in 1972 (Wills, 1980). Computer
studies is now also offered agan option in the School Certificate course
(Years 9 and 10) dnd is one of the most popular student choices aﬁer ,
- Engllsh and mathematlcs
" The aims of thé computer studies course are described in the Hrgher»w
- School Certificate Manual Jor 1983 as follows:

1 To introduce appropriate aspects ol' computer education which wrll -
satisfy the needs of students preparing to llve ina modem technologlcal .
society
. 2 Toproduce an awareness of the social, cultural and economic rmpacts of
, . computers on'a médem society .
/ " 3 Todevelopskills for the analysis and solution of problems some of whlch
- “may be solved using a computer
‘4 To provide experiences which will form a basis l‘or further study .
5 To develop anappreciation of some of the many and vaned applrcatrons
of a_computer
6 To pr0vrdc an intellectual challenge in an area of learning whrch demands
precision in thought processes and the use of language - :
7 To provide skills which may be useful in the study of other Higher School

Certificate subjects and which may make the study of these otl_rer subjects -

. more’ meaningful. (Tasmanra Schools Board, l982 )
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Examination of these aims suggests and thls is confrrmed by a‘more
dctarled analysis of the syllabus, that the computer studies course is
- non- mathematrcally oriented. The course is offered at two levels, Level
1 (Adva%é&) and Level I, and within each of these levels three broad

+ areas are encompassed-—computer concepts, computers in society, and - .

programmmg Practical - work accounts for 50 per cent of the
assessment‘Bock (1983 10-—11) descnbes thrs practrcal work as'v
~ follows: | , .

This- practrcal WOrk varies in its nature. Tt may consist of leammg

" programming and problem-solving techniques ubing -a high-level language -
such ‘as structured’ BASlC (Years 9, 10) or Pascal (Years 11, 12). '

It may consist.of the completron of exercises and projects using software,

edrtors, financial systems, and so on. o X “

.-areas such as the hrstory and development of mformatron processmg, .
computer systems'and computer applications are dealt with to some depth.
During this part of the course many projects,*assignments and exercises are -

* .+ set, At Years 11 and 12 other topics such as data representatron and data-
: communications are covered . .

Two signficant factors .Lemerge from the above The first is the non-
mathematical orientation of the Tasmanian course. There is a ready
*  appreciation, it. wolild 'seem, on the. part -of those who framed the-
syllabus that computers have' as much (perhaps even’ more) to
contribute to subjeéts like business studies, English, social sciences, and ;
- languages, as to subjects like mathematics and the sciences. The second
fagtor; which may be, .inferred from the large numbers of students
electing computer studies at thése advanced levels, is that teachers in
Tasmania must be.qualified to teach these computmg courses. Bock
(1983) reports that a tertiary subject, ‘Computers in Educatron ,is
regarded as minimum quahf‘ cation on top of other -teaching
“‘qualifications and that more than 200 secondary teachers have
completed this subject. This subject is the most’ popular of mservrce
courses offered (Sale, 1982) 5,

Mlcrocomputers in the Prlmary School

packages such as- data 'bases, simulations, logrc games, word processing, ..

- There have been several instances of highly innovative work in primary .

schools highlighted in the national préss. In an outer-suburb of Brisbane,
for example, there is the Centre 2000 which, with its mobile computer -
centre van, takes information technology t students in schools that
- have no computing equipment. From Melbourne comes the description.

. of St Catherine’s School, where students in the preparatory grade work
74 . . e B '
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.wnh and learn about mrcrocomputers Spreyton anary School in -
Tasmania is said to be the first primary school in the country toiinstall a -
computer nétwork (Scott, 1983a). The focus here is on a primary school
in Adelaide which, quite unexpectedly, was asked if the staff would like
to give a computer network a tnal in the school to gauge the effect on -

~ children’s development. ’ - '

During 1982, Tandy’s education drvrsron donated a network of 16

microcomputers, work station, and pnnter to the South’ Australian °

Education Pepartment It was a:bold move by Sandery to ask- Mitcham T
Prlmary School if it would like to use the network as a general school .~

resource, and in particular to test the hypothesrs that access to a word
processar improves the quantity and quality of children’s writing, for

~. none of the staff had any prior computer expertrse According to Earle

(19&3 40), the successful implementation:

. has been possible because of a school-based staﬂ"/cumculum
development focus. We were deskilled but technology has been treated in-
- context with staff, students’ and commumty learning together—and with _
" system support. .

: 'That it has been successful so far is a{tested to by others (e g. Hancock

- 1983, Woods, 1983b).

Woods (1983b) has -implemented the prOJect helprng teachers
observe students’ writing. behaviour when using mlcrocomputers in a
language arts program. Using video recorders, the team has heen noting
what happens as students make and revise their written drafts, observing
particularly students’ talk, how writing dovetails with reading and other
skills, and what students feel about computers and about themselves as

writers.

- The early experiences of five of the teachers working in the prOJect o

have been recorded (Woods, 1983b) Here teachers touch on such
issues as the introduction of keyboard skills, the use of word processing

with young children, the motivation effects of rnteractrng with the -

computer, and the relatronshrp of programmrng to edrtrng and
wrrtrng. ' -

The use of the computer network has not been restncted to the -
' prlmary school level only.. Watts.(1983) provides a comprehenswe '
account of the experiences at Mitcham Junior Primary School with five-
to seven-year-olds. This report details, the support received, from the
Angle Park Computing Centre staff as well as from the étaff of the
~ primary. ‘school, the gains and changes noted in children, and the
- considerable gains also made by teachers. What makes this account'
partrcularly useful is the hrghhg’htmg of issues emergrng m the
75.
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program: issues like availability of software, demands on equipment and

- time, problems of clags management, the role of ancillary staff, and
equality of access by girls and boys. i S :
The two-year project is still . ongoing: ‘and “further -results and
concl@sions must await further reports. Hancock (1983 ) notes how the
computer experiences at Mitcham provide for a range of student
abilities and learning needs, how students view written “language as
something. real and worthwhile, and how using the. computer has
~increasedinteraction in the classroom. Part of the success at Mitchamis
" that the staff of the school, and all those engaged in the project, have.
- ‘gone to the trouble of recording their experiences for others. It is a -
~ model that might: usefully be extended. ’ ’

L .

Cbmputér Based Learning in Clinic énd_ blassroom

. Can microcomputers provide a means of incréasinglearning in schools? -
Do microcomputers extend the ali)ility of children to learn, as Papert
asserts? These are among the pressing questions abqut microcomputers
in schools. The whole schools computing movement;.both in Australia -
and overseas, is predicated on the assumption that computers in the
classroom are in some way beneficial to leamingj’. Yet evidence with

. regard to microcomputers is sparse. This view is supported by Roblyer
and King (1983:22): ° C T T

Until now, commonly held but largely urisubstantiated beliefs have been the
driving force behind the educational movement. Unless we conduct some -

fundamental research now, we ‘may soon be heading in unwanted °
directions. .

»

Basic as well as classroom-based research into all aspects of the use of
- computers in schools, desirably of a sustained and syStema_tvind; is.
_ clearly needed.” - | s o
Possibly the best' counter-example anywhere, to the statements -
immediately above, is the ongoing research being conducted in a small
-laboratory at the Australian National - University. The somewhat
unlikely sounding department to be investigating children’s leaming
with computers and the development of basic skills is the Department of
Engineering Physics. Led by chief investigators, Lally and Macleod, the
Information, Sciences Laboratory in the ANU’s.Department of
Engineering Physics has been researching computer-aided skill
development for nearly a decade. More than 60 research publications -
.~ have been produced by the small team of computer specialists,
engineers, educators,”and psychologists since 1975. The most recent
* work of the unit has been to extend the earlier findings of laboratory and .
.76 '
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clrnrc to the classroom. in a systematrc’exploratron of mrcrocomputers AR
’; - for developlng handwrltrng, readrng. and nurnber skrlls (Lally arl’d P
- Macleod, l983a) U ‘ . - o
Computers and Handwrltlng A 'ﬂ o 4 7. L
- The early work of the research unit’ focused on teqchrng handwntrng e
skills. Werking with mt]dly intellectually handicapped students at the -
- ‘Woden School in Canben;a who could not sign their names, Maclead - 7
aiid Procter (1979) investigated the use ‘ofa DIGIVUE graphic drspﬁy
-screen connected to a 'PDP-11/20 minicomputer. Students used.a ‘pén”
_to which weye attached two fine strings. The movement of these stnngs " .
" tracked the. honzontal and vertical posruons of the pen as it pressed -
; down on ‘the display scréen, leavrng its trace in the form of movements -~

: (srmrlar to the turtle’s movements in LOGO). The study was essenttallyv s

- ontof: shapmg students fine motor control whrle teaching them to "~ -
" perceive differences between the shapes traced, ind theirsattempted. .~ &
reproductions Conducted in a’clinical situation, nslng small groups of o
‘students and deterimining in advance required-’ levels of accuracy for,. .,
- acceptance. the\e compufer-based handwntmg studies -broke new '
: ground both ‘ip the development of teachlng equrpment and of new '

'.

-\ © 't
.

5

i Sxtend the- benefits. of what was-learnt in the chmc to the regular-_ '%
“classro6th. With. thie. wider a¥ailability of mrcrocomputers in. schools,;.'
o “the focus of. current reséarch has been.to transfer programs from mini to .
' mrcrocomputer andto continue handwntmg tnalsfwnh further groupsof 4
students; Laily ““and’ Magleod (1983b) -report- the successful © *
'_ rmplementatron of. computer programs on an' Apple II Plus with 48K
* . memory, smgle-drsk dnve, and graphrcs tablet, Frgure 6. 1 shows ;he .
C krnd of work berng done with thé;equipment..” e e gt
LT -What are the adVantages of computer-based hand' ori trng exercrses.
o_ver tradrtronal teachrng methods" Accordrng to Lally -and Macleod. Co
(:1983b 8-9) ' ' Ve : v
L Computer-based handwntrng exercrses enable stud its to be both accurate P
i S and active leamers: accuracny respornse is marntarned even though students oo
have to think about what"they are dojnig and’ ‘predict t the sequence of st;okes o
: needcd to complete letter shapes: This.is “achieved by. using exereises with .
© varying degrees of computer gurdance (e. g parual cues), and by’ rnformrng_,
~students . qurckly “‘of; any incort¢ct “movements (thus ; localizing . the’
. cOnsequences of wrong choices and‘rnterruptrng development pf erron, ﬁs"
- paiterns). .The. procedure adopted emphasizes - the process” us -
e handwntrhg as Wcll as theappearance of the product Physrcal separatron of

- ;nstructu;ﬁl strategies. .
. g #Continttd studies by the ANU. researchers have had as the1r aim o
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Aruitoxt provided by Eic:

Mrcrocomputer Handwritlng Exercises Uslng
Graphics Tablet PR " e
o N "‘r,,".\’,,, - o - . \‘)" ,'. . '~—."' By
- the "pen’ and dlsplay helps to exphcat\e relntlonshrps between vrsual nnd

- ma cular feedback in a way that is not possnble wrth tradntl’dnal media.

gomputerzmzd Readmg S R AT
In parallel t handwnnng trials, the ANU research team has been. -~
mvestrganng the " use of coinputers for teaching reading. Trials were
conducted agai -with mildly- mtel%ectua‘lly handrcapped students atthe - -
“'Woden School, and also wjth' students with specrfic jearning difficulties

at the City. Educational Clinic in Canberra. Grocke (l983a) descnbes o
two expenmental trials, one a srght word: program; designed to teach - -
recogmnon of words on the Dolch Srght W9rd List and the secondutoJ :
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. A‘Schqol Computerized Admrnlstratlon System

i, A comﬁuter system ‘to handle much of the routr'“e mrmstratron _—
volvéd at Brisbane
‘ Grammar School (BGS). Like most computer systems, the' oncatBGS - .
".’develo%:d gradually angwill rio.doubt continue to change ashneeds ws

escribed below” are the chrel‘ features of~the system. as it~
;o urrenfly,pperates on a VAX lel(’l30 mmlcomputer rnstalled at the "

Sy : S - L
o, . . . . ,‘t

- k4 “v . )
rmprovc reudnng comprehensron uslng, f&rvodrl‘led, fi r]%ol‘ cloze

i

.
: ap
: procedure

Whnt makes these reading progrums extiting i8 th! l‘ls‘l} i a touch

sensnrve sofeen in conjunctlon with a speech synthestzcr..Students for

*3nstance, who afe attempting to complete blanks in pnss?gt’.‘s of text -
' :a_ny,word

(cloze procedure program) may receivé help by polntlﬁh%
- which-is not ltnown, and a. modgrately’ spccessful‘tg
pronuncratron ls'rmmedtntely rendered (see Figure 6. Z)h'fL

*Good work’ and the word is typed inl the gap; for an. thorrect cholce,
.the student is told to read the sentence again, g et
‘Evaluation studics. (Grocke. 1983a, l983l5)

'hoWed that students

made significantly greater gains on sight vocnbulary‘and comprehension

tests than did control groups. Where follow-up tests were admrnrstered .

the training groups marntalned the'garns prevro §ly made.

, The reudrng, programs have gone through a sjmilar (rnnsl‘ormntron to
the handwntrng programs. ‘Developed | t“rrst' ontPDP 11 mlnlcomputers, )

versions. ofgthe’ programs are now avarluble ot Apple mrcrocomputers
.and -are bgrng field - tested in several Canben“a primary schools.

, Although thie Apple versions are not as: powerful ag fhe programs first. - "
“developed, the microcomputer has enabled the AN research&rpe.f’ '
" extended from the clrnrc rnto the classroom (

ll

necessary for the. smooth runnrng of a school has

" also provides feedback. A correct choice receives the Spoken response e

" referred o the Educational Cllnrc and recelylng cpmputer instruction -

?h' ol gi‘urgngt 1983. A second minicomputer (PDP’ 11/04), which -
“'prevrously hahdled the’ ad‘mrnrstratrve tasks ?A-hc school, is now used

*.exclusively. fot student programmiing, te process mark-sense ca\rds and"

" to scrve a network of mrccocomputers Th@\school also has nrne‘?&and-‘

alone Apple microcompiters.
~'The computer phrlosophy of the schobl is descnbed by Solomon
(1983) in a 7

s

c'rehensrve account’’ of the, administration and

B s, in usc at BGS: Routine accounting, wrthrn the "
-;' school is w,g,,: 'f0r by a standard acoountrng package (Drgrtal



) admrnrstratlve “suite of - programs, all developed at. BGS that mayf_
: rovrde pornters to other ways that computers can be used as tools‘ to ' .

A‘_.rs ADMIN wh‘;ch controls the student and teacher
" program generates name, address and phone lists; clas ltst§" and sets of
- adheswe labels at any of several. locatrons around _school (mar

. year 1996) Yet. another program TIMTAB i
", _constructing the sghool: umetable and pnntmg a
- and teacher trmetables. Lo



A fnurth progrttm‘*CUMA!'r is used to gétierate cumulativo ook
'nsqessmentti for studeits A[Iow ng up to 40 fest:iesults per student, .
“options até provided for: welbl ting and standnrdizatidn ot"student scorks "
1 ‘-‘Jaggregating, them I'ot' dm‘erent punioses.'Teachers may select ;
'resl 1is }ts lg'be priqted ranrordered it’ desired and with gratling 'f ,,c”';

) rr L . .

;’,t

'RE ORT described héfe ;nshghtly moregcmn. he{
jreparation: ot‘ school reports ‘Figure 6.3 shgws! ‘the 'mﬁlt;
- produced comments madé on’ one Sxth former's. tepdrt. ta th
-~ student’s name. has' Peen; charfged). The second  pagé;
. -report, is pr rodiiced manutflly but- the first page,
“ ".'generated by' REPORT from a minimum of teach
- Touse REPORT;: subject masters have constructed;‘ ,
taken at the school, four banks of comments each bank ‘_rng 25‘
" comments (labelled A throug| lo Y), The foliowing is a selection o .

‘ .A ?hasa sound undcrstandmg of the lnhguagc, He is able to undcrstand
mterprct and write snttst‘nctonly U g e : v

;" J. "hasa good understanding of the set novcls, but has t'ound the drafna nnq o
R R

poctry difficult. : | Ca e

‘ R s rcndmg comprchcnsron is poor bccnuse his vocabulnr)) is ltm‘tcd
The remalnlng thrce banks contarn further comments abont dlt'ferent
aspects of the’ subject.. Thus the fourth bank for Englrsh mcludes the
t'ollowmg IR SO N T
- G.His ornl work is well prcpared nnd thc prcscntntton is cntcrtnimng. ( "- ar

‘and sincere.;  *: L,
- N. His shyncss prcvcnts e dcchOpmcnt ot‘ oral skllls Hc must becomc Yo
> more:involved in classroom discussion. : : el

Y His oral skills are limited:he does not Spcak clcarly. tcnds to bc too bnct‘
and has insufficient prcparcd matcnnl o .

* The way: REPORT works is, figst, to prlnt the subjects studled by
ach student together with teachers ames, these being drawn from the .

a student and teacher files respectrvely ‘Tedchers then select commentj
"™ from the four banks—for example, EGFU 1£ io commient in a bank it
' the letter Zi lS used——for example BGZJ and 1f none of the standa ¥

VN i ‘ .
LU Itis mterestrng to note that- most of the admrnrstratwe programs-..,-
E "descrlbedb above were wrltten in BASlC stnce staﬂ' found the VAX
S ' ;. S Sl ;
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BRISBANE GRAMMAR 8CHOOL
R v First Adaeasmentwaa T
Naine' "NULL Alexander Graham (Alex) ~. = i  Form: {6l
"Agbt. ¥ y@'vears: B months. . . 1 Date; .1

,.'_.......(.... o) ---..-.......;..- e

SUENGLISH ¥ v ~ MA-R, BOYD. |
Alex has a very good underelandlng ol tha séat lext.He shows orlgln liteas

“In class discussion and in writing. An ability to un erstdnd ideas fro vprled :

- _~sources-and to'draw sound concluslons hasfbeen demonolrale His
.. -approach .is enlhus[aallo at- |Imes but:he does not maintain hls florls
conslslenlly. Rl . : ,

______________ .;_...!._.._..,.._--.... .;-..._-_.._.....__..__

CEARTHSCIENGE = MA DL.MORRISON '/, . fissiesioos

- Alex shows oonqlderable talent {or the meyiory and recall of the definitions;
laws and tonceépts inEarth Science. His-enthusiasm for practical work is

.reflected;in a very good result. He is an enthuslastic. perllolpanl inclass

acllvllles ‘and works wl!houl close supervision. ., .,

__________________ _,_-...uﬂ..-..._.._r—__'..-:.-—..._—.—;-_

MATHEMATICS | _ ,_,-Mn DJLONEILL g ¥ v 1 sebeniee:

ngh achlevemenl has been attained by Alex in Malhemallos l. He is an.-

. -industrious student who works with commendable ¢are. His Inteyest in hls
.-own advancement has assisted in gaining this good vaesult. QS

N y —_—__—-q———————_—-_—&—-——-——— B -—eem v am wm o am e - o - - ¢
.= ‘,v— -

: ' MATHEMAT'CS ” ;‘MH DJ ONE'LL 1 slesiesluny
‘.

commendable and- ne is making sallsfaclory progress at Js slage

___‘._.._———_- ———————————————————————————————

CCHEMISTRY " < MRJKWATT & % o o gd 1 stisronin
- Alextis an altentive student;. with' good self dlscipllne He attacks problems °
" with confidence and determination. He-has a reasonable knowledge offacts .
. and Iaws b}rl there is need to imprové in this regard. He fully comprehends_

able to-apnly lhem to both familiar-and new sllualions

Alex  has~learnt- definitions, laws and formulae -well. He has shown

-,.’fsound progress. \ .
In te.rms ‘of meelmg the. achievement obledrves of lhe todperestess
programme of work for each. sub;ect. the sludeng ! )

appears |n the ppsmqn mdjcaled s ‘

“"vermon of BASIC such an pmenablc language Solomon (1983)

g

Alex has shown considerable ablllly nM emallos 1} and has produced o
“work of a high-standard. His atlitude aQd.‘his standard of work are - -

i-'J -‘.v:r ) . ot : SR
gmvsms;. T 2R E.J. MEEKING - St et

cons\derable abimy in problem solving He ls an allen([ve sludenl maki‘ng

onclud&st hrs descnptron of the BEY computerr:ed admrmstralron

C ke




L mlvupwd npurutlnu nyulcm rmd vurantllc file lmndllnu may nppcar to bo
. initially expensive, but In the medinm-to-long term, londs to untold benefits ..
. In.tiine saving and the degree of uccuptunco of the ayalom nnq ] uW_ e
',progrnms. (Solomon, {983:9)° el

Afmhidlhmion thilt the system has.'-been wldely acccpgcd by all stalf I
it Wirther oxpunslons and devclopments are being suggnsted‘*‘“,z ST

ASta ewlde Computer Network -

5 The Director of Comput r Servi es from the Unlvorsity of Lancnstcr, cl
who visited Apstralia towards 32 end of 1980, said of the three, state -
- departments fost involved ‘in~ichoolg,computing: (Tasmania,- South o
Australia, 'and Western Australla) that *Tasmania is easily the most © ' -
,technically advanced’ (Beauchamp, 1982). The case study presented .
here {s -based on observations of the Tasmanian computer network
* (TASNET), referred.to by 'Beauchamp, and the, quite comprehensive
- account in Brownell McShane, and Read (1983). .
- The: geography of Tasmania has no doubt contrlbuted in part to the
. development of TASNET thoiigh, as noted in another éase study in this
;, u;chapteﬁ,.lhc interest in sc¢hools computing "by. education - department I
personnel in Tasmania is a long one, dating back to the early seventies, v
. Beauchargp (1982) noted that another contributing factor is the’ strong' B
& commitment to the belief that évery child should have some expOsure to
*-computing in school and further, that the most valuable exposure lS in :
: mteractlve computing. : -
The basis of TASNET-i is the Iocatron of PDP processo in the four o
major centres of - populatnon (Hobart, - Launceston, Devrznpon and - . -
‘Burnie), each of which is connected by a dedicated line to a central .
‘processor in Hobart, as illustrated in Figure 6. 4 Each centre servic
_the schools, colleges and admrmstratnve offi cesln its.tégion while at the,
'same time having access to common shared ddtibases at the central
faclﬁty Evety high school.in Tasmrﬁu&aa} "rther educatlon
:college is equipped with terminals wh(cﬁ: (
*he central processor and thus ready conhéc Fion t ;ﬁll
network. Operating. in tandem to TASNET is'a’ latg;
iplcrocompmers, largely . purchased b schools to comp mcnt the "
y ,jSNET ‘terminals. . . : = :
"é_("xamples of admlmsu;atlve suppg that TAS
hreldescribed by, Brownejl McShane;. d
Y I &
alj,' d llbrary talogumg facility

TASCJS wad d

mmrssron prOJect too .

eveloped : ‘part of the ‘Schools. Co
rmprovc the role of ccntr'a ized lrbrary catalogumg by ﬁs, ng a computer based
: /- J " o Y .

&
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o HOBART

- ﬂ TERMINAL |
I:] NODE o
OFFICE. AUTQMAIIQN

SYSTEM

system in Adelalﬂe,

- tl%Bet up an on-line cataloguing data bﬁaée “This system risiw has more than;:

items available for on-line searclung by any school ¢ or college witha ™
™ termijdl, Schools can-tequest catalogue cards fo be, -printed at the School:. .7
.50 Librarj: Branch on a high quality ‘printer or c§n~e§£y,q‘§tnlogue’fmm the = s
) rminal: Currently 15000 cards per week are being printed on the e
ter. (Brownell, McShane and Read, 1983 $§) ."4.-;- .

. “The 'second example is a: supﬁort system' ‘called MEDIA Whlth
. controls the movement of all audiovisual materials (fil lm taRg slides)
loaned to’ @chers by the Edggat:on Depaﬁment’s* Medla‘Centre

The system wds.expanded in 1977 to allow any _§11wls with a tepmnal to
. mterrogate the’ system in a variety of ways. For examp‘lE, + school may wish
fo run,,a cqurse on computer awareness t‘or Yéars b and 10 stugiénts. The
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l tune\wr cnn mtk tlw MI‘DIA syslom fur B Ilst of [Ilms sultublc l'or thlﬂ Tovel

“und on the sibjgetpl, computing:. After' idenyifying useful films, the system

L will-print out: dataild of theis availability, The effoct of this system s to .-

provide all schools with the-same access to Informiafion no mntter how .7

~, romote they may be, (Brownyll, MoShane, and Read, 1983:6) " .. =
" _Yet another cxample of support for tancherdthrough TASN ET iwn.

- system called 18IS which gllows teachers to gifuge thd Performance of ' -

"“thelr students relative to students clsewhere in.the State. 'l‘hls aystem iy

cleverly updated each time it Is used, providing always the fnost clirrent .
norms available. This, is how the operation of ISIS is:déscribed: -

“1S1S systeiri Js a computer-basgd-aid 1o moderation. Teachers arg ‘bl to -
seléct a test from a large Item bank in tleir subjegt area and give this‘to thelr
students. The computer then marks and analyses the test and compares the ..
°. students’ results with the state average for tzesc questigns. The tcncher-ls '
e lhtm given a report showing thegaw and normalizéd results for each. student, -
,W& xmcnns that the school is Informed abodt the, wny Its students arg
orming relative to the rest of the State. -1 ‘ it
i :f:,;'l'he question profile Is also updated as a result ofeach test so thnt the state
uverages always reflect the current, sludent populntlon (Brownell McShnnc"; '
pd Read, 1983:6) . o S

: ;Educatlonal Appllcatlon ot Vldaotax«

o "_;Only limited trials of the educational appllcations ofvideotex have been
~» conducted,.and leading in this field has been the work of the Technology
“ ' Centre of the Education Departmeént of South Australia.’ Dunnett
. (1983)describés how Prestel in the United Kingdom was accessed first
7 in 1981 as part of a trial in distance education methodologles Further» -
« trials followed to est the feasibllity of a videotex-type system forusein -
government departments. More recently, a largepscale experimental "
" - trial of videotex in schools was completed which pointed to the potential - -
of videotex in education, a potential that could soon become g reality .
" now that the Federal Government has, made a commltment todevelopa . -
" nation-wide videotex service. ,- '
As part of the South Australlan /expenmental tnal of wde'otex), .
.number of schools and regional offices were supplled with Prestel-type . .
~ decoders which, :when’ connected to television ‘Sets, enabled selected’ s
_ information to be received and transmitted over the telenﬁone,diet'%rk s
_.,The major ¢ trial ipvolved the ordering of equlpmen,t by schoolf from state '
._supply Teachers and bursars inthe selected centres were ablc to dialup

: as- dOne by pressing keys on the
hnected, users cquld branch to destre&tﬁ’tlcns o

place orders for equipment directly. df*8ych a
sxstem we re to become fully operauonal s¢hools would be ach to kfho

i [ ,’ o ’ £ o
o "3“ ’E “e E ) ‘ - o . 91 ot e U » N PR ;
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C : S.A EDUGATION QAZETTE o v
o No 17, Vol, H Waok Ending 1///88 o
APPOINTMENT TO  NEWLY ESTABLISHED/DEVELOPING' ' HIGH
SCHOOLS 1984 ,
In accordance wilh aatabllahed Braaeduroa. npnllcallonq are Invlled for
- ranaler to Reyne|la Easi and Abetfoyle Park High Schools. Applicanta,
should note lhal lha lilling of these posltions is by transter but outslde Ihe
normal process, Appllcations for these posifions should be on spparate
. ED112 Torms (using 1982 lorma) marked either REYNELLA EAST HIGH
© 8CHOOL ONLY ar ABERFOYLE PARK HIGH SCHOOL. ONLY iy box 18 on
the form. An attached “curriculum vitae" would be appreciated. These formd -

mual be lorwarded

—v—-.—---.-.-...-—-——-——--—_:——_—.-—-.~-.~—----——u/~-~~‘

l‘lgurc 6.5 Page oI‘Education Gazmc Rccclved onTV Scrcens in .,,
T Vldeotex Trlal Coa o

nmmediately how much me ordercd goods would ¢ cost, their anlubilny
* and delivery schedule, Further, as orddgs Wcrck‘p'laccd so the mventory .%?
would be immediately upduted KR A
As part of the trial, teaghigfsz could . also access: thc Educanon
Gazette, a regular bulletin distpibifed by the Educuhon Department to-
~all schools: that is, teachers m';.-‘ ] trinl schools were able to read the
. Education Gazette on their TV screens, rathier: than-in’ the usual%@, ‘
_ published - form Oncmf thc samplc pages is’ rcproducéd m Figurc S
6 5 . . . et e . .
A number of problems were cxpcnenccd in the trial of videotcx (see,
for- example, Anderson and Ehvart, 1983). Some teachers were less -
confident about, using the system than.others; them .were some‘*‘ ,
diffi cu‘ﬁxes in makmg connection, because2pf busy lm% and when the . _‘ ' f'
tclcphonc was connected to the school’s television, it pn&clud?:d ﬂfe use -
-of cither for other purposes. Desplte'these problems, the - system .
-demonstrated how information cou% transl‘erred to schools as it

became available. In the case.of the*Egducation Gazette, for example, .
the producuon-——typcscttmg, printing, distnbulion——xs ttmc-consummg‘: o
and costly. The trial:showed that it-is now technically feasible with'the .
hnkingol‘TV telephone; and computer to replace the current fortmghtly L

pubhcatJon of this Joumal ‘Thejirdplicationsof a national ivideotex -
service are’enormous but ‘most cmuuoml apphcauons arp yct to bc_ o,
. cxplorcd . o \ : N




7 EMERGING ISSUES -

‘ This eonulmllng clmptor Iooka briefly at aoma of tltc emerglng lsauos In o
" computer education for Australian schoold, In a fleld that 18 ohanglns‘ 3
rupldly. It |s-not possible to-see miteh further ahead than two or throg ..
“yoars, the perlod -of time ourrontly consldemd a -genoratlon in ' .
. microprocessor technology, A second oavont s thit, with tl\tﬂllmovon‘. R
" development In schools computing across. Auatralla,. what I8 thohght of .
~ag an {sue.’in some parts of the country muy not yot bc an- lsuuo R
elsewhere, or. may hnvo consed to hc nn lasuo. L , T

WOb}ectlvaa - [ P
 The release of the Report of the Natlonal Ady sory Commlttee on
Computers In Schools to the Commonwealth” Schools Commission
(1983h), together with the establishment of . national /atructure to ~
ovetsee the allocation of federal funds, will result in incroased dobate
about national and state objectives l‘orcomputereducatlon. This debate

‘ B r

~will form. part®of the wider. (j,lscusslon of the role and lmpaot of
tcchnology on Aust_rallan society. o
Contributing to the Uebate at the natlonnl level are contlnulng
' discussions about objectives for schools computing at tho system and =
state levels such as, for Instance, the priority of computer awareress - - -
“within computer education. Co-operation between States in-making"
_ software available on advantagedus terms to contributlng members and
.- in framing of policies for computers in schools may extend further to -
- -include ‘regions within States, and to embrace non: govemment <and .
-7 ';‘80‘4,“'1‘39'!‘,&91\0018 e ‘
s ﬁs""éhools acqurre computer systems ‘as stand alones or. networks.
* there' is” increasing debate withir- ‘school’> communities --about+the =
A _'.’-T.i;deployment of these sytems. For secondary, schools, whiat-is emerging- . &
" as an issue is that part of the régular ingake of students has partrclpated EE
- in computer awareness courses at primary schobFwhilg other students,; - .
~ except for experience acquired informally, are. entering secondary
- school with little or no kihowledge of computers.” “An utgent isSlie at‘all -
_ . levels js the lack of any planned or co-ordinated activities at present,, L
" with the result: that. transl‘emjrg students, or even students progressing .
'wrthm the same school LAre not rece1v1ng a coherent lntrotfuction tor
i ¥ 871 R

Some
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, “computers unﬂ omnputar unnccpm. ,Thls. ol‘ colirse, 18 'n pmblcm of ¢
: ;.nohonl huacd umrluulum uonemlly uml ln nol apaolllc (o oompulur.__ ‘
e uclllqnllon. LR _

- Neede and Prlorltlee SR -

A contlnulng lunuo s the. udequnle prcpurmlon of louchera alrcudy ln» -
. aolmols (o use cnmputem with oonl‘lclonco in thelr regular tenohing, This

“need ls unlikely to diminish In the not l future sineo many fenchers, afler v,

" an- Intlal Introduction, to the' new-dechnology, wish to {urther lholr’"""' N

le;nm;vlwga ubout computdm nm,ll I vse, ,, B TR

; A lanoq lated, lap‘uo lnl«llw prua tvioy eclucmlon of tenchom. 'I‘ho ,

Lol nl vl

‘ WLl allonally funded schemes
: “higonwvlmpllﬂw m&ﬁ jﬂl‘ % gn\i’uwnog&; of tenchers in schools-
, ncqrhéll llg\lllemlcb mluoullon Is hardor to chango and lags behind,
hihe nfporlance of this factor depends on whother tcnoher cmploymout
s In an. expnmllng or.deollning phaso.
~ Adminlstrators; as well ag-secretarlal atalf tm(l nldcs In schuols.mce(l ,
ﬂ.onslde }ldnln the plannlnwt‘compulordcvolopmenltralnlngccurscs.
' Jﬁfw the Quﬁmlnc U hoo! District In the United. Stistes angl In ™
" sSortain Australinn Stiles, diforent coursas have been provided for these
., *groups since experience’ suggests that school princlpals, for instance;, aro
- noticeably less reticent an’ tcntutlve about the new techhology ina,
group with other prlnclpnls thl\n in a widér group. L,

“The special needs of girls is yet unother {ssuc with regard to y
computers in. schools. Do boys tend to monopolxze computers” Are
there  more opportunitles ‘for boys ,to use. ‘computers - because of
frequency -of use in- certdin, subjects? And, what is the role and

- participation of wamen in computer-related positions, both wnthm the
education system. Land outside? These are, important questlons with -
re .lmpllcatlons fat- pollcy and for cunrlculum The non-involvement of
women in compulmg is.one of-the maJor problems identified in the
.report of the Séuth Australia Tertnary Education Authority (1983).
Anothér -aspect of the equity issué is the.extent to which the provision”,
of computing facilities depends on.type of’ school; affluence of school <
i cofmmunity, or- reglonal location. Problem&of dnstance and lsolafjon in
miost States: mean. as Holl‘man (1982) points out, that to talie equallty of ‘
T accesg “seriously is' a major consnderatlorl ,
B What is. likely to contlnue as an’issue is. an- attempt ta: speclfy

minimum standards for computer eqmpment, and perhaps even to aim .

. for a common operatlngﬂsystem to’ allow. more ready- mterchange of

'«software Developments lmthls area could become even more complex AR

Wi 88 1 ) “ g
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“compliler aystoms aeross States or reglons, o e
- Ropld changes -in"tehiiology alsn pose “problems for “softwir

"ol doftware developed forcbarlior verslons of such systoma, Choppin’

* importance, ‘giving. rlse to questions about 'source of Hght; streon - -

’ f~Scho<§lx;nro~,‘;cmn,lng:‘\,\g'_ﬂ‘derf'lncrenslng pressure from vendors of - 7

with the result that some currently popular microgomputers may coase-

- manufadiure. The appearange of more J6-bit. micragpmputers and the '

.~ movi-owards mora portable (hatiery-powered) aystons, chuplod with =~
further nilvineon In technology, seem Likely, at lonst in tie short lorme .. -2

“, eumipligato- the attompt to produce.y common set of speciflcatons for- -

developors, Improved disk oparating systdms, for nstance; lmit the fife

Lo,

(1984) prodicts-thai other developments, siich as dolware with aldio
Input ot hweoss (M, vidoodises, - will ‘sovorely reducp_the demand for’
current gofware, - N
- Ergonoiple conslderations will loom as lssues too, Qliestions of .
furnituge deslgn (e.g. holght of desks, type of chalrs) and eye straln

‘fesuiting from prolonged use or caused by monitors with Mickering
Imaigos, ‘are buginning to he raised, Lighting, too, will assume greater.

refleotlons, dnd glare, "%,

[ e

computer equipment, from the media;- from parents, and from’ -
enthusinstic stall. Soniothmes' schools comimit’ themselves 16 heavy

3

~expenditure on microcomjuters wighoyt determining how these are fo -

. be uised. Pargnts arcedlsqf selécting and rejecting schools: because of

" schools’ cBritphterofferia s or.non-offerings. An issue that Has not been -
‘widely recognized with fespect to computer hardware is the extentto -~
- which schools mighty ‘

, scertain the kinds of computer. experiences .
available in students” homes with a view to comgilymenting these: G
Other pressurés faced by schools result from competition for funds. . -

“The purchase of computer cquipment is a major expenditure and one fof .
which a_continuing ‘budget is' riccessary.. In ‘the typical business -
situation, for instance, an.approximaté rule of thumb is that the cost of
software is 8O per cent to 20 per cent for hardware. Yet some schools, in -
striving to purchasc hardware, are failing to budget for software atall:In
this sensc,,computers are coftpetingifor funds at the oxpense of ‘other - °

" equipment,/at the expense of software which limil’s‘lrllqe”i;ii‘s',c;gifcompuu‘:rs; SR

_and often at the-expense of library purchases. -

With limited resources and funds, a contentious issuc s to deteratine: .-

“priorities, in placing microcomputers in $chools. Thig:iséng has already - .

. o R

i : i-"\" .

Uit ut prewent, sinee sine o the chmpnier manifnetirors that may in " -
the future dominate the personal compuler. markel are yei 10 enter the "o
Flald; as well, the eurrent market place |8 witnessing a severe shake-out -~ .
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~sugfaoed o the andional level, lho L‘uuununwcnl!h ‘i»hmlu-
_ - Commission in its: reconuviendations  for 1984 irged  the
- Commanweulth Government to develap 1 nntlonal compulgredueition
]pmamm for' alkisghoals,. However, o issulng ity guidélines to mo
, yt\misuinnﬂxho Tovernment allwuwd funds injtlally Tor mundn
: aﬁlwnly. Somb wuum nrgie thaty il resourved are lniiied, Hmlnhlul L
w |

oy !\hnuiu should foeus on thioss about 1o pnter the Workforce, mhm
mwr thi it lwnuibw fa Inehue primmg s¢hools at the outsetdn the

ﬁuhmnmu of %l]ﬂ. whowul rogrin for all :u.huu\a, And’ uthera AN

#linguo for,an Intermedtate positon of sUppOTting senlor whudl nuivmns ,.~» .
il ot the same: time, pwawnﬂwly um.'xmctug A projiram from lho
viirlient wehool-yenrs upwards. The same Kind of debate oecureipg alihe

- national fovel i boirig heitkd at the systeny, Jiwd umw lovely' umﬂn uumy

-achnnl conirielli deroas e conntey, . <L . :
Within uhmm. an- cmerglnu | th iloamu of Mll)pml rnr

“ udmmmrmivc npplls.nuona LI o it Indrdetional “ises qf

mmp\llmt “Much K pition —uceonnting; i,

..mdllkc any businps

=
grz.&

. af"wnchcru.mtm saeith inwhicu and:
}'gymwlon about compiier hunlwurc and,
~mwre especlal ] putcr spftware, This issué was voiced by “.
Shenes: gl [ ,uhdir cilll for o national clearinghouse for = =
~_'i,nf«> ‘ iters 't facilitalg the intdechange of hnrdwqm ‘
atlon bevieen States and the coloperative
s"pn rite high qualnty software’ (Shears and Dale,
- 1983:78). U guwlyuunmhud ngencies, particularly if located in
. ‘ X ) :
Canberra, sidoked «ait with s\npncim\ by the -States, .An -
alternativegmodt]” mighit be-n series of - regional dcunnghnuw
- Following A ¥ British Microelectronics Education Pmbrammc Jend, -
- these mig,tff evéh cat ncross. state buundnnes. :\nd h'wc j\l'i( ) sm.tll
' Lcmmlmd co-ordinating. function. - -
U An important” role ,of.nny clcnrmghouse for mform.mon nboul
" computers and their use is a disseminating one and there, are. nwany "
i forms this mightstake. lpfnrmauon or Fact Shicets, suclr xﬁ“‘\rc made .
nv1nlab|c By the Coiincil for [’ducntmnnl Techsiology in the Unned v
Kingdom, would bituseful, So. 100, would # ‘publication like The Digest
forSQﬂh()n' Reviews? Education, a new kind 8f journhl which made its -~
“first appearance in 1983, In loose- lcaf format, such:n_publication,:
- containing revicws of software readily a failable in Aummlm couldhclp
~meet a nccd fclt by tcm.hcrs in nll wb)cct arcns und lcyclm S

“developmen




‘ Uaagé and Approach "~ s -
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“The use of computers in schools and classrooms is an area bristling with
{ssues, most of which to dgte have received scant attention. For
~ example, what are the educational lmpllcahons ol'-uslng computers- in~
the regular classroom, perhaps drawn from a central resource, as against
a centralized school facility for which'class groups are scheduled”\Does
. the type of organization adopted determine how computers are used,
say, as tutor, tool, or tutee? This kind of question may be one of the
- major issues_to emerge in the use of computers in schools.
; Not unrelated to this issue i$ the whole question of networklng
Current practice in many schools is to group-a number of networked
machines in.a single room. This is not the only arrangement but it is the
most ‘common,: The advantages advanced are that. it facilitates
) management, it aids . security, and.it results in economies from the
wshared use of peripherals like disk drives and printers. Whether there are
educatronal benefits besldes ‘these admlmstratrve ,and economrc
fadvantaggs isa questlon to be debated. |
| There are other pfoblems associated - with networks relatrng to
hcensﬂg fees, royalties for programmers, an ”he participation- of
- publishers in edupatronal software production (Andersor, 1983b) Ttis
_reported that a’ mafor problem for /_rndanyrnetWork users is ‘getting
software to run at all’/(,Watt -1983:74)o Much software—for éxample, -
- that produced l‘or the . BBC microcomputer in England where the
/predomlnant usage is as a stand—alone——ls -found not tovvl/ork on
- networks in Australia. .
» While some of these problems may be short-term in that advances in -
: technology will produce solutions, the location of microcomputers -
, within a school/ﬂd the 'decision to purchase, say, a network system in
' preference toa series of stand-alones are lmportant issues impinging -
upon.the way teachers use computers and their approach to “them.
. The whole question of copyright of computer. programs is a hrghly
- contentious issue. The Federal Court decision (December 1983) that '
.- computer programs cannot be protected by copynght and the appeal
" against this decision (February 1984) seem certain’ to lead to demands
~ for change in-the: copynght law.
Yet another issue in, the immediate future is the hlgh student—to—
_ ~ computer ratro‘ Even’in the best equipped schools, computers are a .
.3 scarce resoygce-and a difficult task for teachers is the management of
- " this resource: Different " organizational arrangements discussed by
Vogler (1983) 1nclude -the teacher using the computer -for
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. demonstration, stucents working al the computer;dh bups, and
-~ + individual use. For the andministrator, there are méjor organizational .
lems ‘faced with scheduling a limited number of microcomputers, - - _
' ol§h just one, throughout a school (Scott, l983b) What are the
pedagogical implications of these various .administrative constraints?-
Further issyes relate to the way computers are used at different
. school levels, Is there a difference, for instance, in -usage between
primary. and secondary schools, or between lower secondary and pre-
tertiary levels? Are computers used differently in the different content
areas? And does the type of organization, noted above, affect usage at-
,drlferent levels or in different subjects" Associated issues are how. to
<+ ’implemént the use of computers in schools and classrooms.

o A major need also is to re-examine teachlng strategies to take account——
of the impact that mrcrocomputers are avrng-rn—schoo . Publrshers
sometimes promgtetheuseﬁ computers to db the same kinds of things

L) were ¢ done before, frequently in thinly disguised yersions of the same,
w'ﬁy as previously, and often with no clear advantages. ) “l
Some schools are experimenting, not in any controlled way, with th

use of different kinds. of software such as,word processing, database

s packages "and programmlng language hether some of these'

- applications are more useful at certain le or in some subject fields

and . whether certarn applications are more -appropriate - as {an
- introduction to computers are questrons likely to emerge as schools
', acqurre more software and as different krnds of sot’tware are produced
‘ of educational use. : - :

\

, Outcomes ol . |
Of all the 1mportant questions and issues about computers in schools,
_perhaps the most 1mportant would be expected to relate to outcomes As o
Roblyer and- Klng (1983:2) remark: : : - ‘
- It would be a shame if. [computer] use were predlcated on the basis of “The
kids love it and -we can tell just by watching them that they Are really"
learning’. * . . Sy
The overndrng 1mpressron however, of schools computing in Australia,
and elsewhere, is that much current practice rests more upon faith than
upon a firm research foundatron This observatron would of course,
apply not only to computer education. ' LI
"It seems reasonable to surmise that, in the 1mmedlate future, an
~ emerging issue must relate to the effectiveness of computers in schools.
~ As for some of the issues noted above, such a broad question is most
: usefully subdrvrded 1nto a number of more manageable questrons

.92 | _ , .-
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,Ell“uotlvoneau mlght llrt ba upproxlmutoly cquntod wlth co tlltho " t X
outcomos—{hat s, with/ growth' in students’ knowledge and-lefenjng, "«
CThén a framewyrk, like that.puts forward’ by Taylor (1980) find o

-digcussed in Chap could be used to examife the effectiveness of N
the computer in the vifrious modos of tutor, tool, or tutce, There are. "~
other related issues, Ifor: lnstance, a8 Ballard (1983 13) hlghllghted

recently: . o "\ « -

[
ov‘"‘-

Computers in sohools are ulreudy unlntentlonullg being used in. wwuy thut: e

<, reinforces social’ dlvlbionaJn middle-dlassatens, computers tend (o be used K o
to- dewlop’p’rgbl“?nﬁsolvlng -skills (the child programming the machine); *
: while'in lower-class hreas, they are being used for drill und prnctlce notlvltlea

-(the machine progr[lmmmg the child). o o I,r.;‘

Although reference was being made prlmarlly to, observations in the -
United States, the fact that it was raised wnthm a local context suggests
the* quesnon as an emergmg issuehere,..” T e
-Other issues relate to affective outéomes resultmg from tl;e use of
computers in Schools. For some, -an important quesfion is- ‘students’
attitudes to learning with com ters Agam such a questlon becomes
more defined by consldermg the vanqus modes of computer use~——for :
. example, as tutor, tool, or tytee. Indeed, it is. more than_ llkely that :
~ students’ attitudes will vary accordmg to-the'Ways in which computers v
are employed-in schools. Mention ‘has been made of the use of-
* computers by boys and'girls, and so ‘another issue concerns the atntudes N
of boys and girls to leammg about, with, or from computers in schools .
.. Already suggestlons are ‘being made that some computer activities,
' __especlally games, are more designied to’ appeal ‘to boys mterests and
#- this is likely tp remain a continuing issue. °
.+ The attitude of teachers to the computer asLtutor/tool/tutee is yet
another issueIt was noted in Chapter 5 that many English and langua
teachers are becommu"fg attracfed to the use of the- computer as a togl,y
especially for word. processing, >, and that computers are being used in
conjunction with a process approach to students’ wqtten Tlanguage. As is
“obvious, none of the enferging issues dlscussed in this chapter rests in
‘isolation from other issues. Thus the attntude of teachefs to computers is
~enmeshed with how they are used whlch in turn telates to cognitive and -
) 'aﬁ”ectlve/outcomes of students, and so on. Many mterrelated issues. are'. .
~ often entangled within any smgle issue. .

. ' ) % T ‘,-‘ : - N
- Evaluatlon = : ' ' P v \Y
To conclude this brxef ov rv1ew of what appear to be some of the’
‘ - . . ‘ T s‘ 93 o
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K em‘urging issinos in schools uumpullng, thiu reviow 010H0ﬂ on what B
roeurring thomo—computer software, | L
While evaluation encompasses many ol the issues alroady noted, an
important queslion concerns the very nature of! ovaluation. criteria,
- Whint criteria, for instanco, are to_be used-tb-ovalugte”soltware or
rﬁ,,eoursewnro" There isa tendency for some to place major emphasis on -

' the teehnical aspects of software; others rogard computer software as -
flot eswntiully tifferént from arty othbr instructional product; and, of
.course, thero aro many {ntermediato positions, Whatever usors’
 positions, the criteria to adopt when ovaluating software are likely to
remain continuing questions, and ones which are not independcnt of -
" issuos relating to approach,and” usage of computers, .’ :

Related to evaluation, criteria is the issue of field testing of software, -
While field testing is usunlly conducted during software development, it
is essential” also in the full evaluation of newly developed software.

- Teachers are well placed’to participate .in this sycle of developing, -
loarning materials. Indeed they must be involved, for teachers are. the
crucigl’ agents of change ln schools computmg o
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- The Au&tmliun’suppllom of software, coursoware, and other ¢ mputer-*- #* -
related materinls described 1n the review are listed in order of ..
.appearance in the fext, . 7. ..o T
~ 1! Britishi Broadeasting Carporation, *The Computer. Programme* (10-part -
1. television series); ‘Making the Most of tho Micro';Available on VHS andt -~ -
- Beta formats through BBC Enterprises,Westfield Towors; 100 Willlam . -
- " Street; Sydney, New South Wales 2000. - - i} :
2 British Broadcasting Comoration. Micggcompu

~ .. Computers, 335 Johnston Stroot, Abbotsiord, Vigtoria 3067, 4

3 Britjsh Broadcasting Corporation, Books and soflare: Available thcough *
" Pitman House, 150 Bouverie Street, Carlton, Vidoda 3053, -~ ... "+
.4 Minnesota Educatignal Computing. Consortium, §ourseware; Available ‘

through Computerfidge, PO Box 44, Albert Park, Victoria:3206, .
5 Five Ways. Software: Available from Heinen}mn Publishers, PO Box =~ . '*

(3

"+ 4133, Richmond, Victoria ey - b e : S
.. .6 Angle Park Computing Centre (APCC). Software for both the Apple and . - '
© 7 BBC microcomputers: Enquiries to be directed to the. Angle, Park
S+, Computing Ceatre, Trafford Streef, Angle Park, Scuth Augtralia 5010,
* - 7. Macgquarie University: Student Assessment Project: Further information
. fromt Professor N. Bapmgart, Schogl f Education, Macquarie Unlversity,
North: Ryde, New South Wales 2113, o L=
8 'Archgological Search: Available for Apple and TRS-80 micrgcomputers
~ from McGraw Hill, PO Box'239, East Roseville, New South Wales
. 2069-' k'b o ' FEEN _‘_v o .
.- 9 Gold Dust Island: Available- from Jataranda Wiley, 65 P
= Milion, Queensland 4064, - = - . 0 i
' 10 *Victoria. Education Department.. Realjty in Maths Education, Project:
o Materials. available. through Victorian Government:: Bookshop 41 St
A ,«;AndrewséPlace, East Melbourne 3002; enquiries about the Project to be— .=
S directed to Mr I." Lowe, Education Department of Victoria, -234
" Queensberry Street, Carlton, Victoria 3053." " S SRR
- 11 Elizabeth Computer Centre. The First Fleet Database: Convicts and ..
"'~ 'Computers; Birds of Antarctica: Enquiries to' be.directed, to Elizabeth -
_.  Computer, Centre, Cnr Warwick and Murray. Streets, Hobart, Tasmania
, 12 South Australia. Edu’c_at;’br‘l Department. Computér awareness teacher .
"', support material produced by Angle Park Computing Centre: Enquiries’
_ "~ .about availability to” be -directed to Education Department of] South

Aus_tr'alia,'Bl Flindefs;,Strégt, Adelaide, So'utl,\v'Ausgra‘lik_a 5900 :
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