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R direct7outcome of earlier teaching machines, in which a student's: L e

‘ rini
e . \l}»thgthQs,ad\?ent,bf,goqz:ter,s it became possible to incorporate more

. ° Mith _tﬁe' very

e . and ‘College teachers is a much, less homogeneous student body. ° .

L% 4

> will have covered a complétety. differeiit range. of. topics from students

*
- “ . . - e .
. . s e . . . . . ..
o .- . ‘ N o PR T o - ; - R S 2,
. . r - 4 -
RN PR - . > . e . .
" . PR N % . A1 . A * .
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' . Comﬁ,ikféfg .as.a sﬁpp’iéﬁeht to i:c;l“légé"aﬁd’univel‘sity te‘ach'Ing were 8¢ - - -k

-~ -~“response would dete . the next sequence of learning-activity.. ” -+ -~
- -sophisticated el'e?aeﬁtg}o? éontrol over the programs, but the high

. costof hardware and lack of suitable software which could be used
-+ with: different types of . computers discouraged many potential users: '

e R

of compyters for instructional.purposes. °,

- K}

ery substantial reduction 'in costs for ‘a1l computers, and
“particularly with the advent. of -relatively cheap terminals and
microcompiiters, ‘the opportunities for computer-assisted learning or -
— - computer-assisted instruction, as it is sometihes. called, are much -
" greater. Programm?ng:languages have also become simpler and special
2 languages have been developed for computer-assisted, learning. One of
¢ theses-PILOT, will be briefly-described in the papérs which follow. S el

»

- . -

Ses ‘Anogh‘,er:'préﬁsl’em now being faced épr the first time by Some university

;3jn'stitution\s‘are'adilitgipg,relatively large numbers of ‘mature-age )
. " students, some.of. whom have been away from study for some years, and
*  others-with quite diffeicnt background knowledge from that which is' .
- + ° expected from students just leaving secondary school, €Even among- °°
. - .students entering university or gollege direct from secondary 'studies:
"~ there is a much greater diversity of content covered in the-school :
" ‘curricUlum:than was .the case a few years ago. Investigations carried - .
out by the Office for Research in Academic Methods™ (ORAM). in-the & o
Australian National University have shown that students entering " 7
first year physics.and mathematics courses directly from secondary A i
_schools- have- coveréd a very wide range of topics:before they enter o -
. the university;. yet._in these ‘subjects many. studénts claim-that they . )
are ‘inadequately. prepared for univérsity study.’ With the adventof ... =~ : -
school-based curricula,. it is possible that students from one school - -

- ostensibly studyingithe same subject i_n;»dnpthef'sec*bndary, school. *»
" This diversity in backgrounds.ié to be expected in students entering
" tefriary studies in.the physica) sciences, the social sciences, or .© = . -
the humanities. Even :-{’fp«dﬁ; language . students come with quite a ’ a
- “.wide range -of prjor knowledge 'g'ﬁd skills.., “i 0T e S
Tertiary. institutions sometimes talk about the need for raising entry: .-
-standards or- for .being more rigid in specifying pre-requisites for - "> .
certain First year courses, but experience: in recent’years suggésts .
™ that there hasibeen a®reduction in spscific entry requirements,” - .~
. ‘althbugh.it is’'claimed by some that. entry standards haye not necessa- .
. rily suffered.  It-1s this unpredictubility as to the:specific - = s
‘ | knoWledge possessed by entering students, rather than eny drop in .
general: ability, which indicates the néed for tg‘rt?a‘ry-tucbéts to:: - .0,
77« re-examiné-the-potential of computer-assisted learning. .. . e .

-
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" Facilities of the Austral

-,

"~ ".and.then, in response to a-belated request, submitting a written ver

» -
- RERN B D A R e e S . - )
e - . SN R N AR B Lo e A Ly .;_‘%,:\ P a2

Re_al:isl'govg; that éo;@ﬁéf-qss'i s'{te'ddéa‘m‘f‘ng?: a’tyniﬁrqivl_de' a 'parthj’! .affsiioy
tc some of - the problems faced by university and collsge teachers, some’
meaders of the Higher Education w&hsc‘im’h and :Develoghent Soctety of '

‘Australasia (HERDSA) living ‘in Canberra :arranged a symposium in = . N

L November 1980 for those interested in the theme Bringing-Compiters , -
RO ;w.;:z\:rlto.cotlagwd‘t!l.d University Teadhing. . -~ < " e

.

institutions in_Canberra ,.was :chaived by ‘Hr Allen-Miller, Di rector <~
of the. 0fffce for Reséarch in Academic Méthods, and Professor John
_ Ogilvie,-Visiting Fellow, in' GRAM and the Research School. of Chemistry.

fan National Univrsity, particularty”in the

Department of . Statistics, thé Computer Services Centre, the Computer

- 'The.ésyugpbsﬂ:g,:;&hi_,ch was attended -by over: sixty people from zér,tiaar'y %

_ “Science Depariment,’ ahd, the. Office for Research in Academic Methods, °

were made available or the day's activities and for a follow-up session
in February 1981, ‘when a smaller humber attended a workshop during which -
thgym]eahrnedi'to,, develop thejr own programs snd put them on the. computer.

Following the. sympos ium, éach of the sixteen invited .speakers was asked
whether. s/he would’ Vike to contribute,to a HERDSA publication on .° )
computer-assisted learning..  Not all were able to accept <this invitation,
owjng .to prior -commitments, but the resporise of those whose talks are
_included ir. this publication i3 gratifying in that it gives -an-indication
of the rangesof topics covered-and the rather unusual ‘uses-of computer=
assisted learnihg in the Canberra College of Advanced- Education ang the

« Australian National Uﬁijyé(s’ity. it is not_possible to include in this

publication all the materidl. presented at the sympos {um: _the papers

I

.+ which follow are edited versions of the talks, the editing having been

done mostly-by" the authors. 'In the case of those speakers who were
unable to provide .a_paper for thjis -publication, a. brief summary of their °, -

s v

.

- aresentation is. _gnvgp“ba's@ on’notes taken during the day.

»-In making these ‘proceedings available ta the wider membership of HERDSA
| would like to thank all who contributed to the success of-the origihal
symposium. and the follow-up workshop. First to he-dentidned are the
_'speakers, all of whom are very busy people, who gave their time in
« preliminary planning ‘sessions, in preparing and presenting their pa\c‘srs, .
s{on

for publication. . ..
-.0thers who assisted inciude those who contributed to the general dis-
cussion during the symposium, those who submitted items for inclusion '

. in,the Bibliography, members of ORAM and the Computer Services Centre -
who helped ensure that all operations proceeded smoothly,.and especially
the Secretary of ORAM, Janet Healey, who typed all the material for

3

_this publication.
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. New technology always seems to bt fearsbue and ?rlghtenlng prospect -
. . toy those who.are ot involved in it. . If we really think about it,
, v ,+7 ' -however, ‘we are all involved in some form of technojogy- in. one way: ~ .
.. or: another' The ﬂ\eanfng of 'technology' is-as broad as all ‘human .
. oo errdeavour,.since t is not only the science of the industrial arts
«/ : “but; ‘the ethnological study of development of arts. In one sense .
; -1 it is;about how mah invents tools as well as how he formulates an.
T orgnised ﬁoﬂy of knonledge ‘about their habi tual eaployuent in useful /\
T . owork. < .
PR S el 3 PO ~ . =
. One of Gur moré_remarkable uodern tools ls’“the autmtlc digltol ST
computer. It would be difficult to find a more .inappropriate name - ~ -
T for such a: tool because it ismediately brings to mind-visions of vast :
X % -, calculations.on.numbers. - in fact, computers are used less. for this -
20 © ‘parpose “than for storing, retrieving, d:spfaylng,cstiad changing sny . ° >
- form of data fron numbers through words to graphi shapes. Whether ° |
I  you want to be or not, you are part of the oomputer technology " .
- . * because it is afl around you in everything: you use, have available \
w ’ to use, or want to do’ '- You canndt ‘ignore it," it -is'not going to go. - L
RN . .away, ‘and unless you do something -about it, your students will: know N
N more‘thanyoudo. g R _ : Coe
’ : 1 am not trying to- suggest that eferyone has to become a conputer * -
expert before using a computer, any more than it ismecqsury to be .
) a meci.unic before driving 4 car. What | am suggesting is that we:
* . .. have.a unique phenomenon that néeds careful stydy and thought on -
R the questlon of ‘whether pr not jt has a phce in thachlng and \
- Iearmng. ST / , . ) AU .
s Let me, therefore, distlnguish between the use of computers in .
. teaching, and- learning, and teaching and learning abou't, coaputersf :
- . The former is often ¢alled ‘computer-aided inst r\cttou‘ {CA)or -~ - - -—.-
- ] 'Gomputer-aided learning' (CAL). On the question-of learning , : .
- aggut .compyters we must distinguish between study!ng computing . ‘
. © as.a professiona} pursuit in order to become a tool bullder,-and. , . ~ .
Ce s , , . studymg computing either to hecome a tool user or to understand s
. - its uses. . e Y

’
'R

b

e T When we. talk.about barriers to the use of conputing in tcachlng and \

e learning we are most likely thinking about problems in the use of CAlL.

: However, o think it is equally important that we think about problems -
in:using computers to ‘teach about their impact on our daifly lives. - :

» Not many students choose*to:study computing topi“c)\for professionsl ° - o,

v ) . . devetopment and far-more students leave studies ‘beforeﬂ:erthry lovel— -

. ‘ than_enter it. ‘Even at tertiary level only a relatively smal}l | :

. .percentage of the whole fave any exposure to comutlng studies. -. ° N

LoV . Somewhere atong the educeticnal line they .need to be. nde mre - . .

ot of the effect computers my Mve on - their ves. -
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S jbélong to a revPsionist school in ‘the computer. world because |- -
.. +belleve-it is unnecessary, to teach about the cohstrugtion.of computers
~ or.how they work in the first instance. Over|a numper of semesters ¢
7 2. now'we have run a two-hour. tutoria] each seméster aimed at achieving
~ v an‘attitudinal change in trainee primary ws_c:‘rpjl teachers. Thismay™ ~
Y . " not seem much “ime to devote but it does mee {Tts objective. It begins
R with a gentle introduction tosthe-various. specialised hand-held
-~ , calcylators for, arithme raining or(’:or;! t\'aining, progresses to
deuonsti'gtjng‘games h a programmable c‘alcule}'or, and ends.with a |
X “"“~s§'ss‘towdg};lh§£§4hlcﬁ,tb,e Students’ work' with computer terminals. ‘In .
N th‘e‘l/attervcasé-, games of increasing ‘sophistication are presented.
Have found significant.attitudinal Ehanges{fran' '} couldn't use a
-~ T computer,- | ‘can't do:mathematics' to ‘Now | can see how | could use a

LY

-~ _ computer. ‘ina’‘teaching program'.: ‘ e .

R : .. . A - <L "
This, theni,. i s: one level at which we can try to -overcome barriers by
both involving teachers in simple uses &nd challenging them as teachers
to make uyse of the technology in their curricula. We can now go’a step
further. - Many readers will be familiar with the 'turtle’ ‘?:once'pt—-ﬁ

. small ‘robot .device.which can, under computer ‘contrQI , be made to feact

-

in 4 variety of ways through sequences of. sluriple commands. It doe t
runyl.need a computer and turtle to do this,. Any member of the claQ\s
‘can'-play thé part, and simple ‘instructions can-be given_in sequence

. ‘one at a time: - . . . - * LA ’

- =~
\ N

.An showing that)peopl‘é ‘can control machines,! we begin to break down
+ ‘another barrier or to charige an attitude. This can be:characterised
ot as-fear of being controlled by & mechanical device and 'Igckfng the-
knowledge either to control the device or_to avoid being controlled .
by it. Hence, one avoids_contact with such things so as not to run
the risk of being contro}led. Once it is realised how such devices
cansbée' controlled by. sequences of very simple commands and "how people )

:  can do the controlling, we see a. marked attitudinal change..™ -

.

Of course children react best to thnr apprloach, since they have no”

. preconceivéd attitudes about:pi‘iél‘e; or face sav.ing—-.everyorie' Jlaughs
if the-robot-does_something funny, eveii_though they caused it to act
in that way. Such lively interactions from-children carry over to _

adults, and we again begin ta break down ';'barriers,
L s e et .. o s

1

‘AThere i&g point; however, when rather mere must be understood about
how computers function if we are to prepare-students for life ina

. computer-driven society. At ‘this point teachers at all levels have
to be convinced ‘about the importarice of such concepts as privacy of
v " information andpr_otgction,‘of, individual rights in order to want to

know how use of computers affects these matters. .

\\"

. ol 4 . . . : o
Lurrently-in Australia a major study is being undertaken on what laws
might be needed to ensure accuracy of personyl data stored ina., -

. -computer data bank, what safeguards might be available to people te

- protect personal information, and-what penalties might be exacted.

_Because ‘we have faifed to bring the use of .computers in society’ into-

A __- -our education system, we have failed the generations to follow. Too
- f‘e‘w,pebple'— are concerned about these issues becausé they do not have -
the- education to understand é_ithgr',théejssues or their effegts. The
technological batrier has been.permitted to affect attitude® to the °
detriment of free and ‘informed discussipn-on vital issues. '

‘& 9 SR . _
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e\ Lo TEACHING ABOUT USING. couPurzns ST f_g’_ § L | S

. Man? years ago, in a university that sba)i be nameless, a computer )
K was installed.- The staff staydd away in droves until they found_—. .. . -
that their overseas colleagues did not/want to talk to them if their )
. data processing had not beenidone through. a computer. Again, ! find o
e 2., . myself in a revisipnist position. +/I do not believe it is necessdry
.~ to know how a computer i's made or how to write programs .in ofder to . ’.
_"use one in some discipjine. Computing people have tended t6 foster. ‘
> .k the opposute«view, and, have consciously or! unconsc:ousiy raised
) ' barriers. There is a level* of use fbat requtres no more than good
-~ o ., -instructions-and simple input requurements. Nowhére has this been’ ot
oo i better demonstrated than in the games programs for mucrocomputers. . LI
There is, of course, another level whele some knowledge of mathe- . . .
matical or data processing concepts is peeded so that appropriate . ..
data are fed in and appropriate interpr tattons can-‘be pade of results.
_ Fipally, there is also a level, even with such software packages, - - -
: /. o -where the skill of the professiqnal.is needed to set up the package
e TR .or ¢o adapt it to a parttcblar requirement, ’ -

-~ . -

] All of thls is teachlng about using-computers and, generally, speaking, .
< -1 think we do it‘rather badly. We fail to distinguush the levels of T
attainment necessary: we-allow amateurs too much scope to establish
or perpetrate bad attitudes or to erect new barriers, and we. fail to
- ' control .the standards within the computer field strictly enough.
.. Anyone who can coanect some _components can offer a microcomputer for
salé. Any novice programmer who can devise an operating .system can
-———————compiete—the offering. Because theproductis cheap it is bought .
and ult:mately brings dussatisfactlon-for gbod "equipment and quality
. software are not cheap. Thus we_estabiish.a further barrier for the T
nonzprofessional against use of gomputers in teaching and learning.

. Al ,'. . e
LT -cohpursas IN EDUCATION oo
“lLet me reuterate the- dustinct:on between ussng/com uters in educatlon
_ for specialist purposes and using computers for C 1t is the latter
) * to which | now turn. Before talking about specrfic barriers to the -

. v s. ¥ use of CAl, | will duscuss some generai problems and” what CAl seems
to be attemptung Weé know that one.barrier is time. . About one hundred
. A " hours of preparation seem to be required to develop-one -holr of

instruction. Now it might be thought that once this had been done,

' horrendous ‘as it might sexm, there would be no need- for any change-
, 'to that unit of ‘instruction. If this were the case, Wwe would have

oniy one textbook on eacﬁ sub;ect, and no professuonal teacherf’but e
fn{ - - only trainers. - ' } L s . . ‘,( . i '-
We seem td have overlooked the fact that CAl is really no different ’
from any other teaching methodology *Good teachers are still required
N to produce the material and the curriculum. Constant_revision Is ... .
. . still required to keep up with the social development of the time. LR S
- An understanding of. aims_and-objectives for particular situations.-is . . e
ST stlll required. Unless these problems are solved we create barrlers.

S

Let me dlStingulSh som partucular areas in wiich CAl seems to have
some advantages. In‘&ghig $o T shall point out the barrier-producing .
- problems specific to the area while gecognising that they are all
R sub;ect_to the criticisms | have just outlined.,

. - - Ve
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PRACTICAL WORK .~ - . ‘ . T A 2R

A" comnion, conwﬂaunt is that students are subjected to |nsuff|c|ent = L

-drill.in besic concepts. There. are numerous CAl systems provsdnng ‘ :

drill sequences .in all areas of. mathematics, grammatical’ -structure N .
_of languages or elementary concepts -in science. A fundamental -

profiem that continues to-be ignored by manufacturers is symbolism. - :

At some levéls of Instriction we raise significant_ barriers by-- oo
demanding that a Fractlon be lnput as:a/b while représenting it
& gcaphically as & Again, how many systems allow one to represent )
" division’ by a +“b or are able to represent the more commor,Greek .. ¢, T e

letters or the integral szgn? e L . o

. - e = a7 S ) {’
.| know there are ways in wﬁxch‘thas can be done.but where’a package ' -
"makes it avallable, how ‘easy is it to use the package? "Have you ever.
.tried to represent 2™ for any reasonable ‘value of n in these CAl o,
'systems? . | bel jeve this problem is one. of the major barriets to any ° o
‘extensive-use of CAl in mathematics.. - Since *mathematical symbolism .. N
in the’ textbooks is not golng to change, had better think: about o )
. how'to-do it -on a computer display rather Bet er than-is-heing done
‘currently. - Developers of computer systems ild.do well to rdalise
that we use over, flve hundred symbols in mat tical-and scientific Y

termlnology ”1 . - R . - _ -

, . . R ) . :\: ~ - _ Tt : '.:‘A:—‘ﬁ; _~ _ ”_Aw; ﬂ-’ N . . . ’

TUTORIAL WORKSHOPS ~  + "~ .- - - TR - T
. .

The outline form of a tutorna] wqushopaon any topic wathnn a subject \ "

,area tends to follow the. format: present some elementary fact or : : .

“definition, ask a question about an example .involving the “act or N >

-are also usually employeds such as: providing a hint ards the Solut)on L

defrnxtton, record the answer and time taken. . Varipus escape . sequ;:;es
rst R

or providing further information and testing if the answer ‘to the
questnon was wrong. . ; v o .
% .. : ; -

We manage to produce some classnc barriers for both the teacher user :

and the student user in some of these systems. i f- ‘the originator of .~ ‘ .

the system uses Sequerntial dccess instead of random access files, the . N -
. teacher user is often presented with.an |nablllty—to insert new questions -
between existing questions consequentlal upon experience galned with the -
‘less:n. We find a situation somewhat like the uncontrolled use of GO TO .
statements and we very soon lose track of which, addendum ag the end, - . 1
belongg\tqatznch orlgsnatnng question. Of course sequential” access is '
less demanding on disc space .anu easler to use than random access, so . .

let's not-worry about the barr:er-we set up in the teacger s mind! . ] » -

¢ o e '(‘ . ) > . .
Some of these CAl systems‘also provide qugte elégant graphics capability, f R W
yet sometimes with surprls:ng limitations. One with which | am familiar - L
has an .animation capacity for objects except that-sumple Lines cannot be . -
‘moved. . | am-still ;wondering how to represent, motion of a”relay "contact P

_Jn as mple dlagram to lllustrate elementary prnnclples in relay logic. - . -,

_For. thé«student user, we should take great'qare ‘to allow secorid thoughts 7
as one would be able to do when using paper. and pencnl, yYet how many 4
systems do allow for thqs? Do we establi'sh. barriers in the student's s

mind by forcung him to continue when he knows the-answer to the last Y
questlon was wrong? o K . )

Y
- . 2 v . = e 2




' CONCEPT TESTING S S RPN B

Concept testing -is an/area that has much promcse in LAl. It lends *

itself readily to-th development of specialised terminals for v
--particutar types of -testing and to various types of responses suited

to the level of the user. Since paper-and-pencil .concept testing

does not usually allow a second-thought attempt at -a question, we do ..

not have the problem mentioned previously. It has the great advantage

of removing human: supervision-and marking, thus intraducing greater

objectivity. -Where tests are to be repeated, it must allow for some

randomisation of question parameters ;so that answer ‘learring is

avoided. {n arithmetic tests this is achieved by random selection

of the numbers to “& used. Anecdotal. information®seems to indicate

an excellent attitude’ achievement for both student and teacher, at< )

all levals of !ts use. S ) .

- ’ Al

-

Guven the adequacy of the hardware and software for the task to be, .
undertaken, | have not come across any specific barrier-ralslng

* problems. If any exist, 1 should be glad to hear_ abbut them. | °
‘beljeve this use of- CAl .is perhaps thé easiest for’both teacher and _
student. Hbwever, one might question its advantages over paper-and- Lz

) pencil methods where the same degree of objectivity,and remoteness - v
from invoivement by the tester can be acKieved. The barrier is now
more one of cost, and the best use of the computer might be in’
generating such tests. .. Ty

L)

“'0 -
. ﬁ . L .
SIHULATION OF EXPERIH:NTS ) . .

T - - - R

.

There are many experiments -in the natural sciences that would be too -
~difficult, “too _dangerous, or too ‘expensive to carry out in a real - ,

situation.” Snmulatlon~of such exXperiments can often be adequately

represented by a computer with appropriate graphics capabilities. - .

Again, the opportunity is available for many ve et&tions of the Lo
. exper.iment, thus assisting in the knowlegge}gaannng activity. _|

thunk it shou!d be stressed that thi n never be a substitute for

. “carrying out real experzmen:s},;afﬁe::c?t can be used to learn how
to perform an experiment ucCessfully, thus reducing the time taken,
and perhaps also ;hg,co§tf in a real situation. As well, the ‘succecs

rate in a.real situation might be expected to improve. :

. e Yo ¥
Ihis/aréa/?sj/;z:haps most useful in the secondary and early tertiary
‘€vels. . However, we nead, to take care that simulation does not -become ,
a panacea for avoiding all” Jive experumentatlon, otherwise we wil o
beg’in ta create barriers and wrong attitudes. We must never forgg\ :
-the Archimedian princlple that’ seience,ss-based on @experiment. .

* . »

.
4, “ . * #

cSPECIAL USES . ) . : ‘ ] ‘\ .
Ihere are several special uses of CAI that are only beﬁlnning/to’s’,l
 considered. or have not been in use for very long. These attack the .

co-ordination. problems'experuenced by intellectually ar physically, v’
handlcapped children.* | gersonally believe this to be the most
eful and. rewarding area of CAl. There'are instances available that L

adn .

-

“See the ‘paper coqtributed to this monograph by lain Macleod, .o
Computer Aids for. Teaching Drawing,and Recagnition- of non‘Romin )
Characters to Tertiary Students (pp 51-3). - ] : ¢
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’ ~~show a distinct gain by comparison ‘wi th other methodologies The
‘Problem is to. provide an attentionrholding activity, with demands
~, and rewards, that’ has great flexibility both for adjusting the
- attaipment level and for changing the- presentatsonz Such a speci- .
.- fication is untgdely sulted tqQ, cOmputer technology
P Thns ws another\area where -l have yet to find barr‘ers or attitudinal
«? probjems. ° Teachers involved in this work. have g;eat flex:bnlnty in
- looking: for, techhiques ‘that might ‘succeed.’ Th students themsetves
¢ derive great satrsfactlon from beirig able to’ succeed in a world in
*hnch they know hey are: generally a fallure I‘The training needed ns °
) ‘arduo and time consuming and needs a one*t sone relatnonshrp with
- . the-trainer-agasv, a specifscatton admnraély sunted to the computer.

- P

. oo . “ RS
- TEACHING THE PROFESS!ONALS o R : -
} would 1ike to say a few words about creatxng the people who bu:ld
~ _ the tools. There is no doubt that CAl can be used just as well for
this tegching function as .any. other. The barrier to its development
has, been largely one of time. Teachers of computnng spend .so much
txme—develqplng computfng exercises and. examples ‘that little time is
* lefe for CA{ pursu:ts. Nor do they necessarlly see"- any speclf;c
édvantages, since they are only too well aware of the ltmntatnons
of presentation and the Cost of providing what is really needed. . /:
‘LAl in_this context iis best suuted to e}ementary studies, where the
. student numbers ‘are large. -’ .
o T s s . . h ..*", A’hh rew
. We have however' other unique barrners to its development. Qualnty '
C o CAlLS requnres both qualfty uter prpfessnonals and quality teachers.
From the computnng si F th::ZPSFa~a~a mber of high quallty CAl systems
“, that provide.a framewgrk for- the teacher erate within, yet *they
have not attracted te chers, one can only suppos e reason to te
that the~Hresentet+o appears-to—demand_exténstve—+ear ngrabout
e progfammung S N . Lo
g [ . © o - » o \“-.~
_There are, correspondlngly, a number of wel | - thought-out teachlng
schemes lmplemented on computers by teachers 1acknng profegsional
computlng competence. These appear cumbersome unmodifiable,t and
clumsy to the computlng profesS|onal Thus barruers arie established
T ‘on, bothvsades One: suppbses the, ideal would beﬁa professnonal teacher
‘who _is also a compqtlng professional, bet even thlS may not be the
answer. | « fm* . ) -t . T e

A - s o 4
n * ¥ .. AN . .

-

!t is more llkely ghat we are faced with a typlcal computing problem.
< The mbre we try, to generallse a CAl .system, the more difficult it :
becomes to’ use, ‘and this is. ndt. nnconsnstent with any generalisation

" of packagés, for particular activities. - As - commented eari.er,

- specialisation of :a, general-purpose software package invariaply

T |nvolves professional computtng expertise: Any package of lesser

B d:mensvons is. bound- to Have restrictions which the ‘teacher must

o . “accept iFitis to be’ USed solely by teachers. It may-be that ‘this
is one of the'central” prob?ems that create the-barriers against
greater«use of Ce}/a - -t

Neu -
N . . . v . o -
- i . - e . "~y
. “ ~ N
et -~ N

.~ CONCLUSION ~ ~ N P Ve

B haye ranged rather widely, in this 1ntroduction, frmn the use of
) computers in teachtng both about computers and for other subjects,

13
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to training computcr profcsslengls. Unfortunately td; question of
- why -CA! has been around so long and yet computers have not ‘impinged s
on teaching and learning.to the same extent as they/have in other : .
areas stil] appears unsnswerable. | have spe ate d‘that the N -
_ barfiers might lie with preséntation or dispiay, cnsc Fof interaction,
difficulty of setting up lessons, and fear attitudes. There Is as"
.well a continued cost barrier to achiéving the type of presentation
desired or the typc of system required, althongh the latter ls rapldly
decreasang- - 7

"} ‘continue to believe that currently CAl has lts most effective
appllpatton for physically or nantally handlcappod children, for
disadvantaged community gréups, or as. a specific training aid.

" 1- hope, however, that seminars such as this one wili -help us to

expand into'wider uses of computers in teaching and learning. - d
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_RECENT DEVELOPMENTS IN HARDWARE APPLIGABLE TO-CAL

. Brian Stome = . —~ - . [/ . ”

- A

-, - A Y Z'

‘in thlsysessnon Dr Stone address the dlfflcult questions of
what to choose and how much we €an afford. The relative advantages
’and disadvantages “of large conputer systems compared with ndlum .
and small were also described.’ Moug the main issues raised-by
Dr Stone-was that while the.cAst of microcomputers has fallen
dramatncally, the cost of progrmlng continues to increase at
" least in dine with inflation. 4 o .

%

He warned of the danqers ansing from the rcstrloted field of
T, _view which is presented by some enthusiasts. Any “academic department
\ "discussing the possible introduction of computer-assisted Jearping
‘ should _carefully examine the cdsts in terms of both money. and time.
Nevertheless, any increased use of computers for educational purposes
should result-in reducéd costs for both hardware _and software, through’
an increase in the volume of microcomputers being nnufac:urei! and
through acceptance by teachers of standardised conputér prograns
for some of thenr _work.. b ) )
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_ !potentiometer.derived analogue voltages representing X and Y posltlons' )

p?oducc the .9hd Y slgna!s",sep_aﬁnte}x .and are less convenient to use.

-

‘INTERACTIVE GRAPHICS AND IMAGE DISPLAYS FOR CAI- ~ ' '~

’ R:Q’ A. ‘Jmlvi‘é.‘ ’or.- Q;.: ) ". ’ ’ ," .’“ . ) - ) . N ~T R
T ¢« - . .
INTRODUCTION =~ - . - RN

‘It Is not surprising, given the richness of the visual world around
us and our. unique ability .to appreciate it and derive vast amounts
of information from i€, that line graphics ‘and imagery (both black/
‘white and in cofifur) would-be considered important as instructional
" aid resources. That the instructional aid apparatus happens to be
a computer does not change this basic requirement for non-nuieric
dispgay. The ‘computer permits a degree of graphical interactjon
with the user/viewer whicl' is hard to equal by any other-deans.
“This brief note describes tho basic attributes of a range of image ..
display devices and graphical. input/output apparatus. Most of ‘these ]

. are readily available for usc with the variety of microcomputefs on

- the matket today. - I , .
N . . o .

" INPUT DEVICES FOR POINTS, LINES AND IMAGES . - . -

- The simplest device class for input of point and’ line data converts

" into pumeric quantities which can be stored and ipulated. The
mechanical positions of the-potentiometers—are-sét or shifted by the
_operator. Joysticks arrange the X and Y potentiometers in a mechanical .
quadrature configuration to allow hand manipulation of a single stick
.to produce the X and Y signals:simultaneously. Used in conjunction
with an X-Y. display of ‘the input position point, the joystick need - C
not be a linear device since hand/eye coordination is used to ‘draw'
the display line image.  The mouse and the tracking ball are similar
to the joystick in the use of -potentiometer derived X and Y analogue
signals. The mouse is pushed around on a hard flat syrface; wheeis
arranged in quadrature rotate potentiometers to produce X and Y
information. Lifting.the mouse and replacing it at some other point
on the plane surface does not alter its-output, which varies only on
rolling contact.. A tracking ball- produces the required X and ¥ signals:
when the user rolls a sphere, half hidden .in the device, with the flat.
palm of hisyhand or by pushing it about with his finger. Ihumb ¥hesls

‘A second class of graphical input device uses a drawirig stylus-in
. much the same way as one would use a pen-on-a-writing sheet, One of -
the earliest devices in this class, the Rand tablet, uses a large ‘
number (1,000) of vertically and horizontally arranged conducting . -
steipll, -separated by an insuléting material, over a flat surfacg ten
tiches.square. - Each line carries -its own identifiable code signi.
_The stylus picks up the signal of .the conducting strip it is closest
to in the vertical array and'the horizontal array in turn. Pressure
of ‘the stylus point on the tablet is also signalled to the processor.
The stylus signal is decoded. to derive the corresponding X.and Y.
position information which i's then transmitted to the computer; only
tpen down'  information need- be_stored. The Sylvania tablet uses a

-
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resistive sheet fused onto a glags plate. High frequency alt fnating ‘
current signals ave applied to the vertical and horizontal edges of the
L resistive sheet, the vertical and_horizontal, signals being at different
S o4 frequencnes for identificdtion. The phase information ‘derived from the: - Ve

‘ . stylus is used to .evaluate X and Y _position. The active stylus can be - .

- " positioned up to about a quarter of an ‘inch from the tablet surface. ' - .’ ’
s .Proxlmlty of the stylus to the tablet surface and stylus point pressure
., are. used to evaluaté the 'intent! of the user in the'context of the
current X and Y data. A writing stylus on a thick pad of paper.is a
" natural way of inpyutting graphical data and producing a uarked-sheet . -
. _ *for future reference If the tablet.device is sufficiently linear {and - ..
A -this—is—the tent), - predrawn sheets can be traced for _computer- input. - -

An acoustic tablet uses an-ultrasonic source on the stylus “and~ | inear- s
- arrays of microphones along a vert|caf—ana~horTzontal~edge_gf_§be tablet
i surface. The ‘Sound. travel time.from the stylus to the microphone ar arrays———

A% . is used to produce the.required X and Y position.’ This type of tablet :TT_Q"*TT
.. .. can-be extended for three dimensional -input of posftlon data by adding ) .
a tharq microphone array in th€ Z direction. In summary, draphic ‘tablets -

are generally linear devices which do not rely on visual feedback for .
: % accurate input of graphical data; they are used as naturally-as—pen-and - , °° )
pad and are ideal” for drawing and tracrng lnput wi thout the need of a
dlsplay,dev1ce - g .-

' »>

S Many- computer users prefe? a Zzght pen to the, other ‘classes of graphlcal

nput devices descrlbed)above The degrée of screen interaction made . .-
. posssble is its'chief advantage. A photo-detecting circuit in a pen-like - =
—_— device picks dp light signals from a display screen; precusely when this ) . '
occurs must be translatable .into.position.. This can be done in several L
« . ways. |f the display screen is a raster, device which is 'written on' ot "

-by-intensity modulated horizontal scans -from left to right, -and ‘from
top to bottom like a domestac TV receiver;" the instant when the pen

- pucks up a light sugnal pulse-as-the scan- passes—by with the_pef_pushed *
“up to the screen (or near”it) can be used to give position irformation ’
by’ reference to the raster_scan synchronisation timing slgnals. The
part of the screen under the pen- must, of course, be 'ljit'-or no. 'strike’ -
.will ocgur; this means that the user's program must produce. targets for
the pen (a; tracklng cross is a particular type of targef which can be -
moved around) or the whole screen.can be light 'flooded down to where
the pen indicates a strike. |If the display is an X-Y device with- -the
user s program continually generating the brighter parts of:the screen o
at-a’ rate beyond that_which would produce flicker, the timing of the
‘pen strike must be rei,ted to the; sequence~timing references of the - P
program for posntlon identification« .o ’

-
[y

For low prec;suon but- convenient lnput/unteractlon, the interruptlon .
by a poking finger of one of a set of vertical and one of a set of . -
horizontal 1ight. beams across the face-of ‘the display device c¢an give

_direct position data, given that_the. interruptions of the particular- g ) .
beams are detectable by arrayS"of photosensutive devuces. - - .-

- 2

DR ) : o

. . Snnce the requlrement for full image- |nput as distinct from point or
line graphical lnput is'much less likely.in a CAl envuronment the -
subject, normally quite a complex ong, will only.be touched upon. :
Fornphotographic transpafency images, a raster scan by a minute spot
of light 'is focused.on- the plape of -the: transparent film; the amount
. of. 1 ight.-getting through (as measured with suitable- photomultiplier . .
v . electronlcs) inducates the transparency of that partacular part being -
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scanned ot any &nst&ntr The posttlon of the Is-used to index :
a two -dimensiopal array of values of the corresponding transparency- — R i
measure - (convérted to digital- form). -f a CRT. (Cathode Ray Tube)
devlce is used for the raster, the apparatus ‘is called a flying spot
scanner.  Alternatively, a mechanically rotating and shifting drum _
" . can beused’ {drum scanner). - Modest design modification allows for .
the <canning of opaque planar material. "Multiple scenntng with
. appropriate filters: is used for colour materfal- scanning. The-need
for acquiring active-imagery from 1ive three dimensional situations i§
met by using television cameras of. ‘the TV studio. type (raster devices)
or solid state cameras which are array devices which have better
position stabil rty and mechanical robustness. Since a'TV camera .
. produces .a composite vldeo pattern of the image fifty times a. second
© * and each frame may represent some 300,000 spatial positions, :the
intensity. at each point: being -perhaps accurate to 1 part in 64 for
“each coleur (if.a-colour camara® is being used), a vast amount of -
Tformﬂohlspmduced at a considerable rate. Microcomputer
rpxerfaag are available to 'capture'—a—frame-of video_information o
¢o the fly‘and ‘create an artayof intensity values in memory. Ohce ——~ i
xin memory . the ‘image can be manipulated and- redisplayed but not in.
reel time for any but the most trivial of operations unless speclallsed N
‘p?ocessor,. devices are used. . . : :

e
S tnnny o

. - ‘ . ¥ 2|
..,.,_,M 4 R . - i . @ - : .

.OUTPUT DEVICES FOR POINTS, LINES AND IMAGES. L e . -

Qutput devices in thls “sphere of interest are easier to descrlbe than ..
the input Jevices of the previous section Jhere are. besically seven
types. - ( ,4,_ . ' ) .

The crudest ou;pu vice of graphics or imegery is the common hard .

-copy- device, whe a teletype or-lTine printer. The position and -

“type of standard: e!phueric*characters -can-be-manipulated to give -

low.accuracy ‘output -graphs-of various kinds. Also arrays of_ carefnll,y

" selected- and/or‘averprinted characters can be used to produce output

e :mages. A dot-matrix printing device for which each, prlnted 'character’

is created by selectiohs 'of a.number of print pins arranged in a small

array’ (§5x7,.or 7x9, or whateVer) can be used for.high quality
graphics output. and also’ for medium quality black and white image’.- ~

" output using half-tone’ techniques where the perceived darkness of . . .

‘a point on the image is proportiona! to the density of discrete’ dots o L

in-the’ Vicinity.. X-Y plotters and digital plotters can also produce e

a range f gnphics and i.magpwoutput. o /

Noné of. the oatput devtces above can be usedin an inteuctlve way, .

and all are relatively slow in operation. Thé four remaining types, o

VRN ! _of output’ devlce described here are all electronic devices capable CLl

e - oMigh spesd.oparation. The direct storage tube is an X-Y output . e

R display- CRTwhere a charge pattern is. stored on & scrieen behind the 3
‘ phosphor uyer,\hd\t'l&pettern ls imged on to the phosphor by a

. ﬂood of etectrons. ~

i

Since tﬂe ch-rge pattern can usuany remein for morg-than ten minutes, L
it is possible to 'draw' out to the tube sequentially, perhaps calcu- - .
lating the.trace as one goes, and to see the partial and complete . -
- image wlthout needtng to have had the entire set of relevant position NE

.data in computer ‘memory at one’ tlme.- 'rhts aspect can be signlficant

r ‘h
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©. 7. - since storage tubes car; have resolutions “rom 1000 x 1000 to ‘&OOOx 4000
e points, the latter representing-16 million bits of viewable. infoMation. .

) . However, the common direct storage’ tube devices on the market (e.g.,
- "Tektronix 4010 and: 4015 series) do not allow partial erase of the
. screen; this makes dynamxc interac?ion almost |mposslble. Usually, also,
there is the restriction to a singlé colour and one bit of intensity . .
J:|nformatlon (ON/OFF):  Refreshed CRT devices are of two kinds. The X~Y G
{variety requiré the regeneratlon of the random scans associated with - h
e —.._the -peint-and-line drawing sequence .above 20 times pér second to avold
flicker with relatively fast phosphors. Graphic output tables: in the .
computer are scanned over and over again and.a. considerable load is put T .
. on .the computer to maintain the image. - However, ‘interaction is simple :
“~ * .+ with any of the graphic input devices described earlier, as these tables
‘ can be- dynamucal]y altered at.the. rate of repetition of the scan, perhaps |
during a small' slice of time reservéd for alteration. A raster-refréshed O
CRT is driven from a frame store which needs to ‘have the- storage capacity K
- . associated with the intensity and spatial resolution of the screen, not
simply ;the complex:ty of a specific arawing or image (as in the case of
- the X-Y CRT). As. mémory is getting cheaper, these types of-devices-are
becoming more popular. Ar added attraction is the .compatibility of most
~ available raster-refresh CRT dev:ceg_ggtb the. technology of domestic TV ,
equipment..- If ‘colour’ amagi‘y is required with, say,a-spatial-resolution ‘
"~ of 256 x-256_with' 16 levals of intensity for ‘each of red, biue, and green -
_ components, some 768000 bits of frame store memory aré necessary.” Inter-
5 action is achieved by reacting to an input device.by altering part or all
‘of the framé store.information. The norial refresh function is often
completed in the display system, relieving the main processor of this .
chore and maktng it available for other computatlons, including, perhaps,
‘the gathering or manipulation needed for the next image. - -Finally, plasma°® -
“panel devices consist of sheets of glass entrapping bubbleScof~helium/
neon and other gas mixtures: ]hese bubbles are excited into fluorescence , ‘
by supplylhg voltage to grids in vertical and horizontal directions on - B S
the »,glass. A Jower excitation voltage will maintain the glow after an
‘ - initial hlgher voltage excitation sagnal. Thus some of the advantages
‘~ 1 7 .of the storage tube are retained.. Because the plasma panel is not ’an
. electron-beam device, it is not limited in size by the square-law driven
’ requirements for high electron-beam accelerating voltages necessary for °
CRT devices, Some work is currently being done to allow for multicolour T
. plasma emission. Menticned oniy for completeness, the flying spot’
¥ scapner and- the drum scanner devices described earlier can be used in

4

. - reversegfor. produc:ng photographnc :mages from computer output. v B
CONCLUS JONS : ' - L. -
L ‘ " —«?"’“ Y
Luck ly, gespite the inherent complexity of some of the devuces descrfbed ® .

made most .of these available for the microcomputer user at relatively
‘affordabie prices. Potential CAl' developers would be stron”]y advised .
© ., to consider seriously, amongst other things, the range of sqch devices |

avanlable for any candndate machine before selection for. purchase. '

|
R
above ‘innovations in mtcro—electronics and the economies of scale“have - i
|
\
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T mmonucme PRE-HISTORY ~AND ANTHROPOLOGY STUDENTS
et " 70, THE USE OF THE' coupurt-:a Lo . -
‘ Graham Barrzsan, S f*f‘ 1 L ‘_' o A Ce g
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. ' " . Problems  encountered by Honours: students in’ the Australian National .
4 .« -University's Department. of Pre-History and Anthropology were outlined - -
' by Dr, Harrison. These included the rapid.-growth of the Department . k{

”:‘ ' ' into one of - the largest in“the - ‘Faculty of Arts,u:Tngg;acceptanfi’Sy oy
~. . . older academics of new technologies, and a confusion between survey Y
S : work, statistical- analysis, computing,—and computer-assisted learning. S
A A An, unexpected problem wzgfisndeﬂfsTglack of familiarity with a type- ’ o
e C writer keyboard an: ess tial el t in any computer operations. .5
PR 'ln ‘order to overcome students pre-conceptions as to what a computer P
.~ can _do, Dr Harrison provides hjs students with simple, well-documented’ o
oo program “systems and instruction manuals. These should be. am fool-proof - .- -
. as possible. For example, a large notice is required stating how' to :
I £ switch on and 1og in*to the system, and'where to find.the RETURN .
. . button ; - - v , o
.- Students are tayght the eiements of three types of: applications, ) .
N .- . namely, data-based management systems, statistical analysis, and ‘ ol
) word processing. As part of these appFrcations they are—taught the - §
use of the Editor, how to run a ‘program, and how to use the SPSS :
v package. : . ] -
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THE MATHEMATICS LABORATORY AT THE CANBERRA T

| COLLEGE OF ADVANCED EDUCATION (CCAE)™ ‘ ~
_ . Jo Edvards and Jo--}gasicgtt‘ . i T IR )

A BACKGROUND"\ ] -

A ) CCAE is a mJ\;ifd?EEfplinary establishment, with six schools offering

-« . courses -at the diploma, degree, graduate, and post-graduate levels.

e - . Students come ‘to CCAE from Canberra and surrounding areas in NSW, and °

. there are also 'significant numbers from elsewhere in Australia and

vy : from overseas. ‘Over 50 per cent of the students dre.of ‘mature age' L

.. *and.have had a,bkeéi‘ﬁ? some years since they undertock formal study. =~ . |

T - Even if a student currently residés in Canberra it is likely that. *
. his secondary schooling was undertaken elsewhere.’ . . N

SR ) Soonzafter CCAE admitted its first students it was recognised that
L .. -some .students were having problems with their courses .because of 3 - - .
; " lack of basic mathematical skills. In the early days of the College
. the students were mostly enrolled in Administration and ‘Accounting
" courses, then as the College grew new courses,-made numeracy demands
upon- student$ and the range of problems widersd. The Cuilege responded
by offering bridging programs, both short courses and semester units, .
- " . ’ RUEE TS

The problems which many students have with basic mathematics are .
recognised in tertiary institutions across Australia; these institutions
“respond in ways which are determined by their own structure and that
of their student population.: CCAE decided tth the response most -
.appropriate faw its situation was to replace the bridging programs ’
N by a,mathematics laboratory, and this opened.in 1978: = . ~ .

Ehd

- . -— N . .

. - ) . . .o
. .. .- -

.

R THE 'MATHS LAB' ~ . ~ . . . _ s
The CCAE Mathematics Laboratory offers ‘assistance to any College _ ,
student having troublewith his course hecause of a lack of basi¢ - - ' ; &
mathematical sk?fﬂs. The Lab was deliberately designed to be flexible PGS
in its response to changing courses, changing”secondary curricula, T

’ -"and'éhingihg'resources. e AR . 4] -

BT * ' Many of the students seeking help from the. Lab are of mature age,

. ) somé already graduates, who have” forgotten previously mastered-skills, « , =

: or who are baffled by new terminologys Since CCAE admits students

. from a number of different secondary education backgrounds, many

S © _ younger students find that there are gaps in. the basic knowledge

' ) which lecturers assume they have. With over sixty courses at under-

- graduate levels, the requirements of the eourses are as varied as
| ’ the backgrounds of the students. Needed skills range through:
2 _arithmetic, ingegpreting,graphs; basic algebra, trigonometry, basic
- calculus. = &0 7 ¥ S : : T

-
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The apb;pach of tBQ'LaQ ?s to diagnose needs lnﬁividually, ip terms N
-of the gourse being taken and the current cempetencies of each student.
Then the stucant is directed to, individual ised materials arranged as
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- while looking promnssng, dvd not quite fit.into our system.

v

-

- of micros_ in the Lab.

°

: « . . 1 : ( b
modules, supplemented where necessary by indivudual tutorial help, and ) .
tested for mastery at snterva]s. et o

Dofferent startnng pounts for each student and subsequent self-pacnng

mean that many students may be doing.the same thing at different, tomes,
this is in terms of the materlal they are studying, t their needs for”

assisted drill sessions and thelr attempts at. mastery tests. There

is vVirtually unlimited scope. for .computer assisted learning, computer

assusted testung, ang computer management -of the overall actlv;ty > S .

I!'// . .

.‘ .

HHY H!CRQS? LT - . -

Funds were not avavlabfe for a mJnl-system, and lnteractlve use of the

CCAE Cpmputer, already overworked, was not “a-viable proposition. After
some investigation we acquired a h8k Apple 11 micragomputer. The high

resolution graphics and the fact that. a number of institutions and '
schools were startvng to use Apphes were encourag’ng factors.

o

ﬂumerous enqunrues ln{Australta and overseas for avatlable sof tware

. R
T : b ¢ . T :
. . v , - .
. - . ’ . -
. . )

gave disappointing results for various reasons.

were. fou
Most pac

. Often. 'CAl*' packages
d to be drill or practice sessions rather than concept teaching.
ges at-the level we need have.been designed for. primary or

-

secondary school use and are just not suitable .for adults. Still others, °
It soon - .

"became obvious that, as ‘with the prlnted modules being used in the Lab,

‘the majority of the mater«al was going to have to be developed at' the

Col lege * K . . 4

-
-~

B N .‘ . @
MICRO SUPPORT FOR THE: LMQ~ .

2

Work is proceeding unlfour different directions in developing the role
One direction is asapalternative form of teaching ™
and expandlng those concepts with.which students are havnng dufftculyy

’ .wOrkshop sessions are often run.in the Lab for students needlng drlll

and practice on a paqtncular tOplC. These are to be supplemented by
more practice on the microcomputer, which wnll have the added advantage
of being available for more hours Lthan the tutor in the Maths Llab.

I \

Another area of assvStance is in the markang of mastery tes's.. A-lot of

. tutor time is spent on marking work that is essentially correct, and

L g

¥ PROGRESS - C T e ‘ o

when this®is done by|computer it frees thf tutor for.the indnvndua'csed
help for whsch the Lab was desngned

An overall computer management of, the-Lab would be very usefu! . with
each student s program of work set’ up and marked off as comp!ete. .
Y . C e .

- ° -
L)

Due mainly to lack of time, there has been real progress in only one' of
the ‘four dsrectuons. Attached printout shows part
which was designed for the first module (Operations on numbers) which
includes work on negative numbers, fractions, declma and percentages.

- Ay

ez -

of the mastery test .
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- 'The test needed to be interactive,'randoﬂ\ly geberatcd, with feedback
, given to the student oh wrong answers. For this test it was decided
to pré-format the question and randomly g&perate the numbers within L.
bounds in each question. The test was designed, tried, modified,
and has been ‘subsequently Used .in the work'of the Lab, The answeis
: ) are'marked as soon as they are input; if-ingorrect,” the correct
-, “answer is given, and the total score and result displayed on the
' ~ " screen at completion. A printer output is also generated for the
student, incorgﬁnq any questions incorrettly answoféd, the
e student's resp ¢ the correct. answer, and \lso the total score

) ~ and result. This means that if necessary.the student may get .

. individual explanation and tuition from the-tytor. . Dot
- S R ,u‘ ;'v e ;-,.’) . e __'“'::_ L ',‘. e . - »: -~ j
This type of testing produced various responses from the sStudents. : T

” Some felt that it was ‘like a little friend talking to you' and S

athers found- it too ippersondi. Obviously a Iok of thought needs to

o . go into the dialogue “to'strike a happy medium. ‘Younger .students

< familiar with cqmputers were quite gager to be tested M this fashion

. and some e_?tn insisted on.trying the test again-tc get a perfect fon ]

. . score. $ome older ones, unfamiliar with_iechnoldgy, felt they had N

. enough to cope with catcMing up with study without having to Sit , ° -

. down in: front of 'THAT!Y as well. - For maxigum benefit, then, the '

: - -." program will be altered to allow either for/'interactive use.or to

generate a printed test for a student with a separste sheet of « |

answers for the tutor. It will be extédnded also to testing all the °

: . modules but the style will be changed. In8tead of pre-formated

3 L questions for each test, there'will be a bank of questions and various.

test types so that a particular type-of test (for example, a test on

exponentials and logarithms) can be.generated beforehand for printed »,

-copies, or at' the time for interactive testing. In this way, new

test types-may be quickly generated. oo -

N - . —

- ~ PROBLEHS - L A )

. " There has been slowerprogress ih the other three directions.
H . - * - Vol .
l A number of questions and difficulties have arisen, and 'gvhile solutions
. have been found to some, others remain, and in some casés may be
. peculiar to our particular.system. There is the continuing lack of
«software in the maths arca and the time-consuming problem of writing
our own. The biggest problem df.all, however, is ope of tétminology.
Moct of the studeats using the Maths Lab are not Computing students—. ) i
as_already explained, often their basic skills may be rusty or they C s
‘ "have had to leafn new maths terminology. For the computers to be of , )
"~ use_to these students they heed to see the same notation ¢n' the screen .
_ « as they will see jn their text’ books and to be able to imput it from - :
" " the keijboard. thémselves. So expressions such as , = LN

*

3 4
1

, . ) . \ x3y27 o (xl.’yl) .; ‘/35'. , ® Iyde , X . ) .-- -
. and even fractions in the form - ) . ‘ . L

. . / ’ 1,7 22+1 , z2+1 - ’ .
. ¢ N N X . i & 7 . -

2 ¥, [ =-=

1]

.\, . ) not only need to be seen on the screen (which isri‘t“i:vpossible but is : .
. .’not straightforward) but need sometimes to be input by the student.

-
i
- x
- .
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lt is not fair to ask them to use 4 or *k for exponentiatIOn-or to.use

the notation (X(l) Y(l)) to represent a point,on a.line. <L,
S S o . [
(WHERE, IN THE FUTURE? . ' ' @

-

Flrst of aH
more hours than the Lab is open at present. oL
Uork is progressing on‘seitlng up random tests for all _the modules and
on setting example sheets for workshops run in the- Lab. It is hoped
that eventually this will bé incorporated ifito a management. system of
the Lab with‘access to the central computer through the micros for
storage of student records, reference to\diagnosttc test results and
.archiving of files. L -
. ' .

Attempts will, be %ontmued to 'acquare more teaching modules suitable
for adults-—un the meantime, any spare time will be spent ¥n designing-
and writing suitable mater al ourselves, particularly using the very

good graphics capabilities of thesé machines. . .
- ‘ ‘
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hope., to° have more micros available fo the students for _
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THE FOLLOWING ARE COPIES UF QUESTIONS IN WHICH YOU MADE mm
9“%*#%**“*&“&“*%*&%%%"
. . . ) ‘ — o

. .. - oy < '
oo MULTIPLY BY . .- e

‘hilw
‘u«r':-

LEAVE ANSWER’AS FRACTION Bur sxvl IN, R T
SIMPLEST FORM. . - Y ~ .
'YOUR ANSWER MAS; 12710~ BRI o , .,

v at .

- -,

THE CORRECT .ANSWER WAS: 6[5 . ’ . ’ - T

~ - . . N 2

-

- i 'Y N .
v . DIVIDE 10/15 BY, 2/3 B . SN

A*LEAVE“INSWER AS A Faacrxou BUT SIVE . . Coe
L IN:ITS SIMPLEST FORM. = . T - 2o
vohn ANSWER WAS: 4/5 : . ) L

: THE CDRRECT, ANSVER WAS: 1 ’ ’ .
D — = — - . S

SIMPLIFY  3/4.° .- /"/ﬁ? :

,o. "6' ’ - f

5 Y

FEAVE ANSWER AS A FRACTION BUT GIVE IN TN
ITS SIMPLEST ‘FORM.. . = . e s
YOUR ANSWER WAS: 3/24 R <
. . - ]
HE CORRECT.ANSWER WAS: 1/8

N +

. Y

‘ \\ SUBTRAGT -3 FROM =7 - .
YOUR ANSWER WAS: 4 , o .

. THE CORRECT,ANSWER {ASy -4- . .

»

A HOCKEY TEAM WON 25% .OF THE :
TOTAL NUMBER OF GAMES IT PLAVED.- - ]

-~

-~ —

.+ " IF IT WON 10 GAMES, HOW MANY DiD ,
~ IT PLAY? . . > - .
YOUR ANSWER WAS: 2 * T

THE CORRECT ANSWER WAS: 40 Tl

o : LT 1 .
: STUDENT NAME:  JO BASKFTT  ~I.D.: 123 ‘ ‘ -
: . MODULE: A1 m;E. 11/5/81 TEST MARK: ‘13 Resuu':‘ N
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. in t‘fpescrjﬁ’t, into -2 more satisfactory format.

Y - ’ .

. _ ) . - LN
COMPUTER ASSISTANCE IN THE TEACHING OF HINDI S
- R K. Bawz = e -
~* THE DEVANAGARI SCRIPT AND.ITS COMPUTER PROGRAM  , . = .

. Hindi, the official-language bothwof india as -a whole and of 3ix of

the states that make up that republic, is written in a syllabary °

known as the Devamagari script. _The Deyanagari script has-a very -
.respectable antiquity in India, directly stesming from an earlier .
syllabary invented there more than two thousand years ago. In addition,

to Bindi, the Devanagari script is also_used for Nepali, Marathi, '
Sanskrit, and humerous other ianguages spoken in-india and the kingdom -
of Nepal. Kl told, over 300.million people express themselves in
writing through the Devandgari-script. As a native Indian_form of .
writing that. is-perfectly suited to”the phonetic structure of Hindi-.
and"dther south Asian languages, the Devanagari script has been able

_ to resist powerful ‘moves made in the past to replace it with either °

the Arabit. or_Roman ‘scripte. There is, therefore, no doubt- at all -
that it will remain one of the world's five or six major writing ’
systems. _ -+ - . <

in th~ ‘ight of the importance of the Devanagari Ecrwt-i&.js not
surpris g that there should be a strong interest in devising acomputer.
program by which Devanagari textsmight be reproduced rapidly and clearly.. .

" A pioneering attempt to create such a program was made a few years ago ’
here at.the ANU by J. B. Millar and M. C. Newey in the course of their
research into arbitrary font printing systems (Millar and Newey, 1977).
Meanwhile, W.-Glover, a linguist al'so working at the ANU, was trying’
to find a way of-printing a previously unwritten Tibeto-Burmen language
of ﬁiml called Gurung. Gurung, speakers were already fami]ia'? with
Nepali in Devanagari script and wanted the same writing system for -~
their own language. There are, however, ‘no Devanagari printing . - .

. presses in Australia. Devanagari typewriters can be obtained here .
with difficulty but Devanagari typescript, an example of which is
_given below'in Table’ | (Tables 1, t! and Ii!|_were all produced by the - B

"ANU Devanagari program), is rather clumsy and ungainly and is not )

. acceptabie to the. Guruna. The only recourse seemed to. be a fully L
developed computer ‘program and.so one was set up by J. B. Millar and

“\i. Glover (Millar and Glover, in press). -At the same time | was faced
with the.same problem in printing teaching materials for my Hindi * “

T classes and-in trying to put my Hindi textbook, originally ‘produced -

, i am grateful to’ -

- Bruce Mildar and Warren Glover for.introducing me- to their Devanagari .
program_and for guiding me.in its use and. aiso owe thanks to Arthur, oo

McGuffin for his patience in showing me, a complete novice, how to -
opeérate a computer. .. . . - )

~ .

- - The ANU Devanagari program uses the RT-11 operating system on a Lo T
Digital Equipment Corporation model PDP 11-40 computer. The actual
typing of a Devanagari text on the.Tektronix terminal keyboard used__
with this computer is not a complicated procedure and requires only. -~

~ that. the person typing the text memorise the pattern of, correlation
between each upper and lower case Roman letter on ‘the keyboard and a

- 2

. A N .
. . .
A , - : & 26 P .
© * L
[ i - ' C
.



T i
..,-f»-'
y—

: partieular Devanagari symbol Thug, as. i!!ustrated in_Table 1, the
Devanagari letters representing the Hindi word. pronounced pahaZe
. ('first') are produced by typing the sequence ‘kx,n'. The terminal
screen will show the resulting word T"Lnevanagari .seript only. The
Devanagari ‘program allows for words in Roman script to be inserted
(see Table i) anywhere wuthun a Devanagari text so that Hindi words
.and sentences ‘may’ be given. together with their English equivalents.
. In this way a biTingual text may be printed by means of the Devanagari
program and“the frustrating- need .fQf two. typewr:ters to produce a
bohngual text.is-avoided.” = oL o K
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THE NATURE OF THE SCRIPT* - R } .o f 20
Tﬁe basic Devanagarl scrlpt, which is diSplayed in the tradltaonal
arrangement of letters in Table I, has 5# symbols. Twenty-one of
these represent vowels and 33 stand for Zonsonants. Since the script
is a syllabary each consopant letter always, unless combined.with
_another” sign or ‘altered with a diacritical mark, stands for tﬁat
“consonant pronounced with the vowel short 'a' ,The vowel signs are of
two _type’s: eleven~of them represent a vowel standing alone or as the

. initial sound in'a syllable, and ten-of them (no. symbot is needed for
" the ,inherent short 'a') are joined either before, behind, under, or
above a_consonant sign in order to lndicate the vowel that is pronounced

- after than consonant. Words are then' built up as lllustrated in Table
J1h.  There is only one ‘irregularity in the script as it is used in
Hindi:. a medial or “final short 'a' is not proneunced, although the
vowel is 1mplcc:t in the scrlpt This does, not cause anxwproblem in

’ comprehensnon . . .

ThereAremalns one ffnal intricacy in the scrlpt Its orng:natdvs had to
overcome the problem, which arises in all syllabic systems, of lndlcatlng
that two or;. rarely, more consonant sounds are pronouncec- together

wnthout an lntervenanguvowelq The solutiop hit upon wa;/xo form COﬂJUﬂCt

" consonant Sign; In most cases these are simply ‘made up of the first
half of one. letter attached. to the full form of a second letter, but at
. least s ix conjunct syllables are so changed as to_be no longer analysable
. -~ _into their component parts lcf the examples kmssa, mimnat, and sodveg
in Table H1): With these six signs-ths total number of commonly used
Devanagari letters. rises to 0 -Sixty separate signs. and a large number
. &f conjunct consonant symbd?s do not cause any inconvenience.in hand-
writing, but-they do lead tJ obvious difficulties for a typewriter -
(keyboard, It is the awkwarg 72thods for producing conjunct consonants
_that must pe resorted to:on fhe Devanagari typewrcter that make Devanagari
“tYpescript so unattractive. ' Thanks' to the .flexibility of the ANU
Devanagari program the computer is able ‘to produce any conjunct consonant
symbol j%§t as utcNOuld appear in handwrlting or print. -

T <7 S T N e, ;
Bt Y . LI

lNSTRUCTlONAL USE: OF THE EVANAGARI PROGRAM oL o —
D . 1%1 \

i As | have JUSt recently acquured the techn;cal ability to operate the
Devanagari program, it could be put only to limited use for my.Hindi
classes |n\1980., its primary role during that year was ,to produce weekly
wr?tten assignments and vocabllaries. This matefial will eventually
constltute~a substantnal computer file. that will allow more interesting

assngnments to be given in comung years.. At present | am‘feedlng into




. . other‘ftles a mass of example sentences gathered from a wide range of
oo, . works of fiction and. non-fcction, including newspapers and magazihes °
' yo ahong with. books, as well. as sentences -transcribed from taped -
/*7, conversations: These files will then be sifted for illustrative
. . material for a new edition of'my Hipdi textbook, a task that would
. . .. be-yery tedious. and tnme-consuming ndeed without the aid of-the
o b Devanagari program. ' Projects for the future which-involve the.
.~ .. computer ‘include-the production of tﬁ xts. that would otherwise, be ,
r unavailable to students and the creation of a program ‘for the printing
of the modified Arabjc script used for Urdu, another language taught
. . thomy department. Looking fUrther into the years to-come,"! would ~
s - like to. develop a program on‘whach students could practise Hindi
T sentence constructlons. Such an: lnstructlonal ‘program could supplement _
- ‘ordinary classes in much the same way as do ex:stnng audlo- and ‘video-
‘taped materuals nh the language laboratory :
‘REFERENCES ' } - RN o,
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J. 8 Mlllar and W.W. Glover. ‘Synthesis,of the: 6evanagarm orthography.
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" Bindi text as typed on the Tektrouix teraipal:

» -
- - .

¢ - - . ‘ ., . ] et .
Urioken ¢.£ dfl-2s.,1d p),g sxIL" oL +4gE gxlL ,bVL YL .
’ : e '

_vh
. - .

Mtutuncuvdbyﬁ.m,

¥ el Y

rrg wrar rr-rrfura‘ w:nr

wzrwg ’t za‘tw‘h

+

L ———— e

!.‘I.nlli text .i.a lﬂlln trmlitmuem

%

nhih tofﬁrym n‘-"\im km!m-mng&daﬁ tal.

,f_
L

* ot

hl?mhﬂom o s )

lohdncmﬁdmnuutu& mummu.




. : . . CT e
. - [ »" e - * - gt
et o, .. ~ . . N - Rt
. - - R I S . s
. » n e v e - o o L
2 . . > < . . P -owa AT
- Indepandent vowsl signes , . . - NNl
- .. } .\P B o N A R , . . . - . ,}?:'"
. " - - . - . - . . .. RS
-3 - - = _ A ~ X
. v . . oo TN
- Rt . . . - N w ﬁ M ! - ”. PRA
} ™~ - - . < N -, ’ - - . ‘_‘: e
. . q q ' - ‘ - g 3 E a q Q PN ~
- . = - A el - - - . * ~ b4
S . RO - 3 K - - . -, » v . ‘ - s
¢ - P ) V- ) ’ . : T o -
N A e, o -y . . . 3.
. s 34 . :
€ - ~T

S S SPLE LU

T T T e s el vl 41 4T 40 48l 90 sm PR o o

S R ERATF T S — . TwANH.
N .o “ hmﬁ gha.flt‘.'.yo S . uﬂgu\h’: ." L --: » ;.‘:

P - . - r

-
i s, L. - ' L

3 . . 3 . . - e . - . . - - - LxY

5, L% [ “ L M P " e oL, . s B N . '}
e, LT . wo ¥ MR M - ' M - . fo

0 - .- . . B e o ‘ - z
D e i etttk B ¢ o Pl 58 AUV s WA e, £ 8l o T Tt R N ks | T % e vt o L Vs




o i bt s




f‘ tmms conpunsas xu TEACHING PLANT scrsnce v

\ E‘ G. Bnttam T T T T e ; S =
?_' w\ ST "‘)"% Ce s . . . ! ’ ;'
SR ‘mmdoucnou A L -
b, use of?computers in the ﬁeaching_ which undertake falls into four . e
Sl sections,:the first two Utilise a maln-frame computer, the second two <5
2wy o Triake use of a micmcomputer. N o S
\\ a7 N P
. \wmw\c 1100~ 82 mm-rwe . IO
) _ 1. . Preparation, namtenance and productnon of Iecture DR
n ~semi -notes. : L o
-2, Operation of a population model for use 'in a pracucal ]
""'. -~ Class. ) . R . s > - 'N.:""
Tl TRs<80° NICROGOMPUTER - = - : ' ' )
- 3..~Data reduction for a pract‘ical experiment. : - Doy
k. Back-upaoperation of the model mentloned at 2.
ol - tECTURE NOTES N S DN
L in J:he 19710 academic year. | first produced and distributed to my -
.. classes a full “sat of semi-notec. Until then | had been unwillmg to HERN
issue”typed notes, behevmg that the inflexibility of the methods' R
: hitherto avaulable for .their. preparation -would result in my course .
e “failing to deveYop ‘as rapidly as the-advance of knowledge in the ;
) ’ * field. of plant physlology demanded; *--h‘ ot

The . availabil ity of'a document processor on the Univac, along with
 a-:powerful text editor.and good facilities for. storing the material
+ and for printing it out,. made it feasiblé to produce.notes which

T L cOuld be updated freely and easily each year. The production of
~ s . notes for distribution has also had a strong disciplinary effect
SRR on my lecture m'eparation. ‘My professfonal competence can now at

any time be examined ‘by anyone who acquires a set’ of the notes. This
is in marked contrast to the situation which obtains when the only
written record. of the cuurse exists in the lecturer's private scrawl
-~ and in the-dubious versions written in haste by the “attending
students. The lmprovements in 'preclsion are consnderable.

of “the -computer \to—a-very large degree, althouigh “the power of the
text eéditor is -stil) superio \to the capacity of at Ieast the
ordinary word ,processors. 7

“‘Dm‘ing *theqyearg since 197& word processors have’ overtaken this use

.

— . ’
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* e population mode.l contains four differential equations of

. . -dynamic" developuent, as successive solutions are ob;alned ‘numerically
. and bufl£ back. into the equations as. paraneter values, describes the
J:ehav!qur of the mdel. A \
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significant complexity and having no: analytlcal solutions. Their




-

- The ‘model is. umplenwnted in FORTRAN. L\\represents two plants which are

.. in competition with each other and .two parasites, one specific to each

plant. Provision exists for harvesting thes;Tin and for spraying the

parasites and there are associated costs for those operations. The °
students operate the model interactively in attempts to evise strategies
_'which are aimed at certain set goals. ‘In doing this, the studénts learn . _
the complexities of the behaviour of a multt-component model when Tt is. -
-manxpulated Insofar as the model* represents real life, they also-learn -~ _
something of the behaviour of real systems ‘under management. At the same
time the phnlbsophy which underlies the use of models, which enables
- ‘experimentation' in circumstances’ where experimentation may not_ in fact:

be possable and whnch permnts Juducnous simpiifitation, becomes apparent'

- . A <«

[ . . -

DATA REDUCTION
One of the experiments in.my practical course needs to be carrled out

in order to keep the course abreast of an important technique which is—
widely‘used in research in this field "Unfortunately the raw data
obtained have.to be ‘taken through a comp?ex calculation before meaningful
'phys:ological measurements are obtained. - .In most research laboratornes
the experimental equipment is connected on-line to some kind of computer
'so that the computations are done jn real time and _printed out at the
operator's console. . e :
1t is not feasible to do this in ‘the class sntuatldn, both on the grounds
of expense ‘and also because it would bypass a great deal of the learning
process involved in the-exercise? Instead ‘the raw“data are recorded on a .
simple multi-channel chart recorder and the figures are. then typed into

. the microcompyter by the students' Intermediate. results are presented
and the stiident is led througH the calculation in a loglcal and under-
-standable pathway. At the same_.time the ‘tedious labour is removed by the
computer. Programmable calculators have been tried here, but found
unsatisfactory on account,of their inability to provide textual’ messages
~and prompts,-which are" essential to provide comprehension.

~ Q v -t haud
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- The mode! described above is also implemented on the TRS-80 in BASIC.
its operation is slower than .on the Univac 1100-82, but provides useful

'backup against the possibility of down time during class, and also permnts

students to do extra work outs’ ‘de class tine. .- . .
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u;lNTRODUCTlON A T P S
Chemists are intreﬁjd model buiiderss They need models. because_the T P T
-things they deal with=—atoms, . molecules, bonds,. etc. —are .too small Co e
to observe. - Chemists, like lawyers often argue their subject by .. ot

?analogy (i.e., precedent fron praviously known behavuour)»

~ Consequently the leerning of chemistry involves dé‘elopsng the- craft
~:\\\"of modet bullding ahd simutation. Chemistry also involves mick

~cdlculation.. This can dominate areas- of the subject to such an
exten that .the chemistry cannot be seen because of the calculations.
These caJtudations wrongly become an end: in themselves )

‘These then - are some. reasons why both analogue and dlgitai computers - n-_x

. .~ are beginning to be seen to have an important role ln the learnlng R
of ohemistry . .- ) . . L

ANALoa])E ; | v . T

* : 2 s- ) . >'

We have had a decade df experlence in analogue computer simulations
which have formed' an effectlve, self-learning, self-paced ‘practlcal‘

.unit. This unit was based on the classip ﬁéper by Tabbutt but was
then greatly“expanded. G

~ Use ‘of ‘the earlier analogue computers required a background knowledge
) of electronics and circuit theory. Indeed, we found analogue
. simulation a useful. way.of introducing instrumentally relevant .
efectronics to chemistry students and developed ways of doing ‘this
“without ‘much of the usual formidable groundwork “(af. Biochemistry o
with Chemistry) e , . , ) S

. - M
— MY X

The feedback system is-the essence of analogue similation. Feedback -
. is, a conceot - whach/is fundementel to, the understandlng of basic MR

there is to be found a uniform assessment throughOut the educational L
litérature ‘that the real: problems are in the software area. This is . o 57
mirrored ‘in the Acedenysreport. It is arqued that a typical one- s )
‘hour lesson codid Tnvolve well over one hundred. hours of program .
v development.  Several langueges have been used: for writlng‘courseware& .
but- standardisetton is slow:in coming. in the hardware area, micro-
. gomputers offer. fast and edictable response times, which removes -
“.the. frustratjon of the " g or ‘variable response found with time-
‘'shared. systems.’ “The rapidly: Incréasing standerdlsation, popularity, -
and’ avajlability of nicrbcohputers {including in" the home) will allow
- Students to borrow or. copy discs for dut-of-school®use. In our vzew,
the ‘future of CAL lies with the dedicated microcomputer.-
in this paper, houever, we.are mot concerned with the traditional
; CAL. - We wish to dlscuss the use of microcomputers for gt dation
studies. e :

. ;:}* In considering -the whcle area of ;omputer aided learning (CAL),

T ) )
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T ’procesSes in biology, ecology, englnurlng systems, Soclal systems,
.. - - and even the protess of science-itself.} -Analogue simulation'has the

L. - nower of generalieation. The elgenfunctlon solutions tc the wave .
“ e equanon in quantum: mechanics could also have been the aerodynamic
© . oscillafions of an aircraft wing: In both cases, the need for - ? >
‘ " .mathemetical manipulative skills is greatly reduced in comparison to . 2
) “analy.ical solutions—with a corresponding decrease in apprehension. ’ g
-, -Physical control of variables (i.e., by turnlng a knob) can be more s o
IS <‘,‘sat|sfy.nng than anthnetw control - . . - %:
em ’ However, “in the more recent analogue co.puters with micreprocessor . BN
£ soptrol units, much of this pedagogsc purpose "has been lost . - c R
j o - ) . N " ) o q‘ . ’ . ,’. . " ?,j)g‘
: 'ADlGlTAL* .o e S e T , ’ o
o 7 The trend towards small, dedlcated dlgltal compuj;grs using mlcropro- e e T
14 . cessors was a natural.one. While not replaclng “the special advantage
of analogue machines (particularly wlth respect®to differential. R
. ' equations met- in areas such as chemical kinetics and quantum mechasmcs) -
g .. “they afe nonetheles¥ much more versatile, more accurate, and more 3
; convenient. They have the. same attraction of interaction. They do, - , .
-~ . however,.lack the freedom of innovation on the model beyond what has i -
B been foreshadowed in the pregramming (to a greater or lesser ‘extent) .
=%  ~" —unless the user is a skilled programmer. TYo comlng,,generatlons of =
: “( - students, computing will no doubt be second nature. i r . . R
‘tArithmetic’ is so famlllar to us nowadays that we forget . .
- - howhard it was to pultiply large numbers before the invention  ° . . ‘;'-'Q
. " of Arabic numerals. The Arabic' system i's one of the greatest .o s
: achievements of the human intellect, and is central to the ! s
o whole realm “of -quantitative - Sgience. ° . T 5
L. This Arabic system has two properties, descriptive and ﬂ:q.
- .manipulative. The descriptive property provides a compact ) B
- notation for large numberss thus any number between 1 and~
v 10 million can be written as a string of just seven symbols, . o P
) . ... The manipulative property is that, using 'this cgubact . ' S
- ’notataon we can still carry out atl the operations %f i ) .
- arithmetlc what a remarkable_case of having one's cake ’ ) C e
"and eating it < » i, . - s
A world mthout personal mncrocomputers mll be as hard to lmagine for =
the new generation of students as a world without arithmetic is for us. .2
| Y. S PR S . AN e
. THE TASK + - L ' , , . e
1:'. g’ ’ { - ) , =
in chooslng the areas to develop, our crlterl’a were as follows: . 7
. 1. the prospective task.must -be performed better by the -, 2
. .~ microcomputer than by other, traditional means; . . ' -
.~ % - . 2. the output- should be dynacnlc' . . . e
. 3. the task showld be ll(teractwe ‘and allow modification ' g
R by -the student. - E > - ’
.~~ " In a sense, the chemical problems had to be made as attractive as the 2
computer games whose. fasclnatl‘on ls already legend. . L .
Fron a large nusber of attenpts a few tlsks were suecessfully completed. o ;
A major problem with mosg realistic slnulatlons (in our case with a
Challerlger-Ohlo lnstruments mlcrocomputer) is that they run too sjowly . @
- “ié;xf:,w’, L :g:‘;;gb‘.a’giaqﬁ_;“ e «1;5@ o ”:_~4:~,~m-én-x.§o:=_er;;me TR T L T e Lot oo e @»rf«ﬁi




] ln BASIC .but are too conplex to wrlte comfortably in machine code. ,
Lo ‘ . A compromise is reached in wrlting critical routines in machine code
- (leaving the rest in BASIC). A better approach is to use a compxler
EAAC program to produce ‘machiné code programs from programs written in
T T T hngueges such as FORTRAN or_ PASCAL. - ’ » o
o V Possibly one. of the most fundmntal arnthmetoc functions in physical
e - chemistry_,ls the negative exponential. Phenomenoclogically it describes
"the_ decay of radiocactivity of an atom, the time dependence of lumines~
cence decay of a light-emitting species, the.kinetics of a:first-order
: chemicel reaction,. the (approximate) change in density of the atmosphere
3 . with increasing height above sea-level, the decrement in light “ngensity.
- T - as* light passes through -an absorbing medium, dnd sc on. Theorefically, -
’ the negative exponential is ‘the basis of the Boltzmann distribution
. of the papulation of quantised energy levels as a function of energy.
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“a IN the populatlon, Eg the energy ‘and g; the degeneracy
« of level i; k Boltzmann's constant, T the absoiute - .

E

B

l i . temperature, N the populatidn of the zero erergy level)
|

e L s:isrsm:soun 3 S ' .
’ , In an ‘Einstein solidlthe atoms are l‘epresented by an, array of
o T osclllators possessing uniformly spaced qﬁantul.sed energy levels
: L with an assumed zero ground level s, : -
[ ‘7‘ - I_ . . . s . -
. lmtlally each oscsllator fas one quantu... of energy and transfer qf -
. ' this quantum occurs. according.to the following saalgorithm!! N
B . oStillator is selected at random. {f It possesses at least one
o quantum of energy, then one quantum is transferred to another randomly
{> LT ~iselected oscillator.. This process continuousty updates the distribution
4 a7  histogram. . LN ‘ ’ « -
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~ | Tho wore oscillators tlnro are in tho oruy. "the, less* vlolent are
“the: fluctuations about, the mean oxponontlsl docoy. )
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If one takes a ti dependont procoss, thon a dcta'm.mctw model’ '
assumes that at any given time the rite of change of population is
proportlonal to th; populotlm ar that tln. .

»
\

- . N A-i . 'dx -‘- . . - e T >
“ . c a? - =kx . . : .

El ) .- v 2N - - -
=

-, Thls equatlon prodlcts an oxpomntlol docoy of population size with
s+ time, and that the population &t @ny time is. fully determined by both *
;o the initial condition (x at t=0) and the rate coefficient k. ‘l’hat

,ghe solutlon ls in genoral non-lutogor is unrullstlc. -t ’

r
e ) N
-

]

€,

- A dlscroto uodel assumes that tho populotloh can d

ease only by a

.. integer’quantities. - The computer mode! is based oh the.distribution
v-. - of times bétweer successive.svents; these are distrhbuted. according
.o to the probablllty donslty funotlon . .
. f(t) = 2e7At - ’

{ A -» i . .
. wheéeﬂ.s the average tlm botvpon évents. For processes governed
. by f£(t), an approprlately dlstrtbuted‘ variable is 4

S t - -ug(a)/x el

[4 o ,

- where R is a randon numbor unlfornly dlstrlbuted on (0,1) amd ¢t is

' the time between two successive,events. For non-linear processes such

" as, for example, the modelling of the behaviour of epidemics (second-
order klnetlcs) discrete models are essential because ‘the deterministic
" model gives no answer in the sense that epidemics die out (are self- -
S ll’ml{tlng)‘. Thls is a p,robablll'st‘*lc functlon of initial (:opulatlon size.

|

'

|

|
The use of 'stochastic models-is a conpromlse between determlnlstlc and

. discrete approaches. - An outstanding textbook}? which is both a

-~ cultural and intellectual delight (qulte unexpected in the world of ~

% technolody), defiries epidemiology as the diffusion of disease, and ‘.
provides. such*deiectable examples as a ‘Brief History of ‘Syphilis’
followed by the 'Sailor—Prostitute Problem!. The book never ceases
to be a constant source o¢ inspiration over a wide area of computing.

L ,unn smuumoﬁ T ' o o
o ‘

An 3m:reaslngly popular method of ldentlflcatlon of chomlcal compounds

‘is nuclear magnetic resoggce spectroscopy (MiR). It is possible to
predict the spectrum that a particular molecule should produce. At

its simplest level .the input consists of the number of protons, their .
chemica] shift parameter and the coupling constants between. protonst®

A typichl spectrum’is shown below-(Fig.2). -Selected spectral regions

-can be expanded.- The Lorentzian llnowi th of the resonances, the

_ chemical ‘shift, -and the coupllng por #rs .can all Be varied to provide
& closer match to the, real spectnm. ) “The effect of those changes on the
o spoc;run is . lnstructlve. . }
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' Figure 2. NMR SPECTRUM ,
_Other complex lnstrfﬁent; that have been successfully slm)atfod on ,
, a microprocessor include the mass spectrometer. At La Trobe .

S -University, esch-student is given an individual digitised mass

Lo - Spectrum on a plug=in memory chip which constitutes their unknown

. - °sample compound for analysis. The instrument simulator then drives
R 2 chart recorder to .produce a _spectrum in the same way as the real"

o -instrument at a cost of $100, compu;@/;éf at least $10,000 for a .~
_ - cheap real instrument. R ..
A ’ " ", ‘\\__}\../?"'J i ' -

- " 7 FOURIER TRANSFORM L ‘

- . Fourier tra'nsforn; h'qve invaded the far corners of cheml s from -
; ~ “x-ray crystallography, -interferometric infrared ‘spectro ’
-y - Fourier transform NMR)-and ‘evenguantum mechanics (wavefunctions in

terms of momentum and position). A fast Fourierstransform algorithe® . .°
- -can easily be managed on the microprocessor, again with visuel output

. of -the effects of truncation, exponential conyolution. saipling .

5 frequency. (see Fiy.3). . P i :

: BN e oo N . .
T ' . THREE CONTOUR PLOTTER -

This progiram allows a three-dimensional function to be plotted

realistically-on a phase surface: Atomic and Molecular Orbitals

" . are &n obvious chemical choice for sich a plot; sn example-is given
. v ‘I‘I’Figlﬂ’,. bc - ,'.‘ - - ) : .
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Figure 4. MOLECULAR ORBITAL OF HYDROGEN - ’ ©o
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| SIMPLEX-DATA FiTTING . L - T S !
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5, '~ « For the many problems of d analysis that are currently performed
.+7 . on computers, the yse of a'sinplex for non-Tinear“least-squares . >
fitting i's one c}f the most. powerful wnd'visual means.

-
“
>
A
ot jopamamres it .
. e
P T N

n

.

: A model functidn is fitted to the data with a simplex’® which is .

7', basically.an.hA-dimensional 'triangle’ situated on the landscape of .
' -chi-square ‘space’ (the sum-of-squares difference between the model -
.. and the.datd for a particuldr set.of parameters).. A-simple set of *  ° ’
1" . instructions-sets the.simplex off,: reflecting its, highest point across, i %0,
¢ * - the-'opposite' side So as to search out the global minimum on the ~ ° ° ", = - L7
Jandscape. - Several addi'tional. instructions are needed, both™to keep )

the simplex out of trouble and ‘to locate the minimum accurately. N
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S i Further details‘of this’ work are avanlable in

. c. N. Henderson, Mlcroprocessors in chemistiy. MSC thesis
iagd video taperecordlng), Australian National Uanersity,
" 19 1. :

= v

For further readlng in the area, seé the section on Chemistry in
Gthe Bibliography (pp,67-9) ’ . . .
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‘A suite of computer programs has been déveloped ]fbr"use in a. course on,-
the. psychology of language.at the Australian National University. A .
student may work privately at a video _terminaljor at a teletype if hard
'copy Is-desired.. Alternatively a portable terminal connected to a’ .
large-screen monitor provides displays for class\work, with students
taking.turns as user. ‘Communication with a user!is in English, and

- absolutely no-knowledge of computers or of con{puter or data lsnguages

_ is required,7 . o~ R N

~ - -
v -

* A master program provides a directory to. items. Each item gives : .
explanatory text, in'some cases of considerable length, taking a long . S
v “time to print at teletype speed: Biut a.user can opt to suppress
exposition. A manual ('¥€32 CAi ANU', obtainable from the author)
- contains specimen printouts of all the items, and with this to hand
a student can. avoid undesired waiting time at the terminal. - |

- ¢

s

~

One ‘program lets the user-design a.text; a-Spatial’ array of characters,
as-either (i)}, a purely decorative pattern, or (ii), an ordinary :
string of words, or (iii), an oriyinal decorative pattern, or . - JF
. intelligible. string of words whose lines, foliowed in a certain order,
- -spell out a hidden message. Another gives exposition and exercises
o on ways of discussing text:: by, quotation, or by reference to a v
figure.or to an item in a table. Fifteen programs illustrate, in S
their ongoing printing behaviour, some of the'dozens of kinds of .
generation that the course distingui'shes. These are typically ill- o
distinguished in the }iterature, and none is the non-temporal .
."generation involved in a mathematical theory or a grammar, and none
is a-likely candidate for a model of a person speaking or preparing . ., .
" to speak. - . . o . '; S o
One program prints a sequénce of ever more detailed grammatical .
-.specifications followed by a' sentence that they determine in a o
- fairly versatile fragment of Engiish. Various methods of description B
are available, the least ‘satisfactory one being the NP+ VP' variety._
_Another does the -same for formulse in predicate calculus. Anothér v
., gives the student a sequerce of writing (commonty called ‘re-writing') .
-commands; suited to the specification of a particular sentence. It
~ then pauses-while the student obeys the commands. When the student i
is ‘ready “the corréct result .is printed out and the student can appraise
his performance. This program and the.one on quotation, etc., provide
- .7 the means of automatic examination and marking in these topics where

correct ‘technique is-of the essence. - .

~ 4

-There is a program dealing with various forms, choosable by a user, -
of ciphabetic-shift ‘ciphers. Work with this promotes awareness of - .
the -incoherence of such forms of talk as 'encoding one's tholghts', .
" unhappily so prevalent in today’s .literature. Final ly, in the current s
vérsion, a program asks for an Enylish verb, asks ‘past or present?', N
"finished or continuing?’, etc., then prints out the so specified form s

- of the verb; €.g., 'was jumping', 'does not sit', ‘wiil have sung'.
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Devising tbese programs requires, and thelr runmng Hlustrates, a v b
degree of rigour that is sadly 1 cking even in the most pretentious l
current treatments of languag 3 ognition and artificial intelligence. = A
- The - system,:de{eloped on a -rathet antiquated DEC POP8 (24K bytes plus -
disc), is,written in-a, by moder standards, primitive version of .
sl . BASIC. It should therefore bejdi.ectly, or with only slight modifi- , y
e | Gation, transferrable té any mbdern microcomputer having a disc. BN
. f Calls on files are so numerous, in certain items, that a non-disc o .
;-; ; Ssystem would' be intolerably siow for CAl, though it would still _ - , :
eventuaHy, provide proper prmtouts. . . . <
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““A mﬂmv To conpmn Ass.xsren LEARNING L, -
Zorza Robbzns : ‘ ’
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Exper:ence }n establishnng a system “of compqter assisted lbarning
(CAL)- in the"Schdol of Medicine at Flinders University-provided the
‘author 'with a'clear indfeation-that this form of educational
technology*caniextend students’.cpportunutaes for !earnang and

-~

‘knncrease their motiVétkbn. E o , T
Factors whnch now make CAL 6n economic possnbulity with acadqmtc N Y
potential iin higher'edﬁpation include: .~ rEee

_+ the much lower cost and improved dependability of microcomputers. L
+  availabilicy of relatively straightforward progremm!ng languegcs. ’ IO

' ;nctudcngﬂsome ‘developed. specially for use with CAL; L
*.- a greater awareness of.the need to cater-for. differences in - - o e
- background. knowledge and interests of students; - e " b
* ap acceptance by course: designers ‘of the need to sthieve greater . . .

o flexibility through spllxting courses “into more Manageable - RN,
tearning: module,, - ~ ’ A
"+ the need for a system of instruction which allo s regular : Bl

monitoring of studénts' progress and- of the effectnveness )
of “the. teaching matertals. oL _ . N

Al A

R T U VI - e ae e -
. -

A curr:culum in- the 19805 tenﬂs to be less structured an more geared
to self—directed or: se)f-generated learning than one designed in

eariier .years. - A policy qf -diversity of teaching methods aliows LA
_scope. for the introduction of. coq%iter Assisted Learning -(CAL) T

techncques, which use the dompute™ to.aid and enrich the learning
process (Hardgng. 1980). < THe “term Tomputer Assisted instruction’
(CAl) is commonly used -to encompess ‘the various teaching modes such
as tutoruals. problem. solvnng -exercises, multiple~choice questions,
" or simulations; while&'ﬁomputer Managed Instruction’ (CMI) has an
emphasis on monitoring: student p?&gress. recording ‘data. for -
" subseguent evaluation, and:providing-a facility for booking tutorials
“and guiding- students*go further instructional .materjal. CAL, being
‘the ’ ‘more general term, may cbmpr§se one or- both o? CAI and cMl. ‘
e 2t ¢
The hdveqt of microcomputers to.thc educat:ona! f!e!d has ‘endéd the
situstion whe’e a. .department” wishing:to initiate & CAL project has
.to dépend-on.a" busy central _mainframe.computer system or else find,
" money ‘for an..independent microcomputcr. ‘There are occasions, Rowsver,:
. when. resources :allow:a ‘much- more ‘versatile combinatjon of mainframe,
mini “and mtcrocouputers.‘ tn A, situation such as this, the micro~
‘Acomputers can: function as cudependent computer systems or Jas- b
tcrmcntis to the two larger systems., .'i' L. B a

?

An example of the deve!opment of a'very Sat ctory system of °
.~ Computer Assisted Learning using & combinatTon of the three levels s
. .of computer‘systems mav be found in the Schodl of Hediclne, Flinders U

.
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o Unlversity,~where a declslon was. nade ln 1976 to 3ncarporate some CAl

.

_material)- into. the medical currtculum. Funds were accordingly set aside
“for upgrading the main uhiversity computer system. |t was subsequently
found that, because LAl ‘made heavy demands on resources in the mainframe
computer, it was necessary_to_purchase a minicomputer, which was -
dedicated to CAl, the main computer being used as a backup system and
. for_data storage ' The'cost at that point for the upgrade of the main
computer, the purchase of the minicomputer with five associated display
-terminals, random access slide projectors and cassette recorders was-
approximately "$168,000, -of which half was spent on the upgrade (Chalmers
_etal., 1980). In 1980 the first of a number of microcomputers was
bought. These increased access to the system 'and at the same’ time
provided even greater versatility. They are portable (on trolieys) and
can be moved to a-séminar room or laboratory, be located in a department,
or even be taken outside the university for demonstrat’ons of. the *
Tibrary of CAl material. Each microcomputer cost approximately $3300
and consists of-a display ‘screen and keyboard, _processor, 48k bytes of
memory and a floppy dlsk drive. VA

-

M

-

The capability of using colour as uell as graphlc illustrations and
animation on a, microcomputer screen, leads to creative presentation of

. material, and-it is pleasing to note that authors of CAl programs are
maktng use of. these features, especially in the scientific field. As
with the larger. systems, a random access projector cin be connected to

- the microcomputer, ‘adding immensely to the value of the textual ‘material
(prb:ns et al., 1980). An example of such usage is appended to this
paper L . . .

-

Whether mlcrocomputers or larger. computers are used for CAL, the success
of the technlquélrelces heavily on the quality of the computer programs
(software) and Their relevance to the'curriculum. -CAL programs ‘may be

- purchased or exéhanged byt care needs to be taken-to, ensure.that they

= will.rup on the receiver's machine with little or no modification of
elther the text. orithe machine code. It is likely that assistance from
2 person with programmlng skills will be required to enable these programs
to be used. If an instructor decides to prepsre his own CAL programs, he
‘will .have -a choice of using a high level programming language like BASIC
or‘}ASCAL .or of using a GAL author Ianguage such as PILOT or QECAL

The Ianguage BASIC can be eascly learned with the help of a textbook a
friend and access to a computer, while it is probably better to attend
a' short.course in PASCAL before attempting to use it for CAL.. A com- -
bination of BASIC and PILOT allows a much more powerful CAl program to
be prepared. One ‘such combination, called BPILOT, has been written .
specifically for use with the!TRS 80 microcomputer, but versions are -
being developed for.use on other machines such as the Apple and -the Pet.
At least one our .col leagues at the ANU is enjoying the challenge -of
developing~CAl programs on the relatively inexpensive Dick Smith system
' 80 microcomputer, which plugs into one's home TV set. For a few hundred
dollars one can have personal CAl system, but to implement CAL with
large classes the cost is naturally greater. L . .
PILOT (Programmed inquiry, Learning or Teaching) is a programming system
for controlling interactive conversation. A PILOT program consists of a
series of statements which give a description of what the computer must
do in order to interact with a person sittlng at a computer terminal.
An instruction code, consisting of one or twp letters, defines the
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statemint. type. 2K Tibr st UPNTTISE W & programming Tangiage can -
- " begin writing' @ FILUT ‘progres Usthg Oty foir statements:™ T for 'type's
- A'fortaccept "y W For THatehk; ‘dnd Eifor fehdy T o0 o T S
IR roarroa. qded ARt oded Guandtgl ot ynpouoone s ey vl
st 3,&:3};‘ AKOM;QmMﬂ LS LR O SE LD e o
- M: "b’ “OT o T -t . . O - '*‘
. . - N * Fos Y . . .
HEI TY’; ” m&fq\r‘:‘mt _.'f “s:?} f’(}%f‘,;.‘: L <, C o LY 2R 1 » R Y
- ;4. T, You should: perhaps. diet: ard take some exercisel. ' :

- ey 7 - P PN ;. . .
I TP PR SUT (XN A S TAME T YRR S L TS N

SN Do e Sy Az o
- The/first.statement. (T). causes,;

o Dl ;é‘r Al

EARREN SR LS PR R Fnorrn YL T, : o

at ‘ ithe. términal. to display- the text ' - 5o

following, the colon,, The A statément tells the: terminal to expegt S

sofe action on,.the keyboard. -The N statement, causes: a scan of the : .

 character(s) that:has (have) besn typed in. .If either NQ.or NOT is .

. found, the, message 'Good for you!' will be displayed, otherwise the
remark. fol lowing JN: w}]!: appear,. - An E statement ends.a program. ;
The.advantage.of an. suthar-tetiguags: 11ke this. is. thatnatural. language .

can_be used by. the person #F. the. terminal, whereas..in .Janguages. such

as BASIC jt-is.more usus! tb. have the, student choose-a;numbered option
for .an answer, _Nevertheless,:ias. typing skills are.not foynd in many . -

‘students it is usually. better to keep.to numericil or single letter « ..~ .

answers!.. An advantage-of: BPILOT, comparsd.with the normal..PILOT SRAE
program, - is.that; i€, the: lgtters: MS; are used at ‘the beginning: of a

. matching statement,. the computer.will accept.s: studsnt's- answer. in
which two létters are reversed -(a-common typing error) or: where one
letter is incorrect. Another valuable feature of thée BPILOT program
is that. it checks . the correctness,of numerical. answers within limits

ES

defiped by the programmer... . :-.. o oo~ a0

ST N N T
LR A0 TS L N SR Yars Lt

RS TRR S IT IR OO LR o -

The efféctive operation.of. the. CAl unit at Flinders: is.not.only a
result of the.configuration, of computers, projectors and tape-recorders
With-a suitable: programming system; it depsinds very much. on the
staffing policy adopted,- in:which.a cjose working. relat ionship is
establ ished between,the technical. staff of the:CAl.upit and the
academic staff.of the;medica).faculty. .Together. they. work as a team .
on the.design.and -implementation .of .CA): programs. for. teaching medicine.
The:CAl\unit:is headed. by an. Instructions!.Designer ( CAL) who combines
_computer, programming-skills with:a.sound knowledge of .the.principles - .
of programmed’instruction.  Other technical staff.include s Computer.
Operator, who .is also responsible for supervising the two CAl . »
laborator i_ss‘,fhgand,sm.&!e.ﬁ'ica‘;csbgs,iss}!ntq who_perform the .necessary
data progessing... The medical..staff, therefore, do not have to_ spend
-time:on, programming their material, but are.responsible: for. the
design.of . the: textua) imaterjal, and. any supplementary, audiarvisual
.material. O ‘ B EENTCE PR i~§:‘;’i?

The Respiratory Physiology course for second year studénts at Flinders

provides”a good ‘éxample of :how.the system operates. It is based-on

eight tape-slide programs and workbooks prepared gy_,or,ﬂ,lphh‘Vest of

the Univérsity-of- Cali¥érn ﬁ?j’(m?blo‘goy CN saries of-elght matching
. computerprograms ot a"tutorial hature ward d¥signed’at Flinders to

assist students to understand this“subject, oné ‘of the few qualitative

siubject-areas:in;the medical courss.- As.Flinders accepts a small,

- . J T

percentage of ‘medical students:without s science and mathematical

background, the_subject had been"a: hpi'd one for studénts. It is
entirely up to- thi studént ‘whetheror -not-‘the-computer prbgrams are

_ attemptedi However; ¥ a‘student ‘aski the lectirér’in chargé of the
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eourse for- help. M or- she ls, told te. try uorl:lng through the. jrograns.
Within the programs, ifa student falls repeatedly to grasp a point, a
gnessage comes up on the ‘screef . smestlng that the student, through the
computer, make an apiintment for: tutorial help. This help is then”
gcven on a one-~to<one besls. One: exnnple from these progras -Is included
in the appendix. @
\;,
o Good use of: Couputer Hanagod lnstruction {cmi) ls also denonstrnted in
— the-Respiratory Physiology programs. The subject matter being quantita-
tive, the computer supplies each student ‘with a unlque set of figures to
"work -with“so that no ‘correct answer' sheet may be compiled. A student
. can leaye the. progran ‘he i's’ running st the end of a question and may.
= carry on at the next question when he returns. As well as keeping
student records, all answers ere» stored for evaluatlon purposes ‘and’
some simple ited analysis is doi . ~
A ,
‘It is now feirlroouuon prlctiee fo?-iourses at upper seeondary and
tertiary levels, whether taught by CAl or by more traditjonal methods,
to be split into a series of nore nenoguble aodules.vwlﬂch are not ¢
necessarily taught in a fixed sbquenee 'Whire resources are available,
. CM1 may be used for keeping Student records and- eonparing their perfor- .
mance on the' different modulés, thus alerting teaching staff to the need '
for: course modiflications in aodulu where the msjority of students are -
having difficultias. -At the same time, CMI may be adopied for those .
modules which lend: themselves most to this form of Instruction or for
provudmg supplementary mterial in other lnodules.

'} LI ) —
a

There is a wade renge in age. motlvatlon. and background experience in
any group of students today. To cater for the learning needs of such
a group, each of its members ‘has to be considered individually, for it
25 no longer appropriate to run-a standard course. CAL offers a means
fo‘“ﬁlagnosing a student's strengths- and wesknesses ‘and then offering
*chaglengingwmeterlai on the-ohe-hand and.remédial material on the other:
Thi's is accomplished by branching to relevant programs automatically
after receiving information typed in' by the studen: at the ‘terminal.
1t is a medium where students can work equelly well as individuals or,
_in small gnoups at & terminal. it is an "experience to observe two or
three students’ working through we)l-presented material, Soth in the high
degree’of involvement bétween’ them and the problem presented and in the
interpersonal discussion. = - . )
A new- .dimension to leerning is belng added - with the development of
microcomputer systems associated ‘with colour, sound, graphjcs, and
animation. We simply hqve ‘to be prep‘red to experiment with ideas for
- . their use,.either -on their .own or ln-conjunction with the facilities

offered by a larger system. 4 . ,

‘REFERENCES ) o 3 l ‘ ‘ !
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", leads. (sudc 57)

' TIPSTABLE ;"'

',\

" EXNMPLE 13 Use of Visual Matefial in ac CPMP about a satient with ..
‘ rapid atrial fibrill;tio{. Bacterial endocarditis. ’

4

Hhat would vou like: te do" now? J . ' o
33." Chest x-rav.” . = R o .

34. Blood cultures. .

5. ECG. . 1 s, \

36, E;:hocardiotnm. , e e - : .

© 3. 'Perfusion)ht scan. - |

- 133 ’ ) .

33, “You should start with an EC6 befd‘n smdint *he patient away
to-have a chest x-ray. - Howevers when the chest x-ray was da=~
1 hour latcn the following film was obtained -

_ Look at sudc 6+ this shows: ' - . .
- 38, Enlarnd sleft atrium indicatine mitral stenosis. .

3. An‘enlarged heart with pulmonary plethora. * - .
40. - Siight-cardiac mlarzmnt with puimonary venous congestion.. - . \

41. ' Left ventricular er; gdement, = -
: 42. Laru heart w th nri ardial effusion.

L s

38

38. The left atrium is eri a'dod. but the heart is unm Iy enlarged )
toos anc not typica! " ruce mitral stenosis. Look at this x-ray e

. on-slig€ 7» showing .::trai stenosis with an enlarged left atrium, . -

40. Correct. The neart is generaily enisrged and the upper lobe
vessels are particulan“ prominent.

a

EXAMPLE 2¢ Lo i - L
'What do vou think this ECG- shows? (siide 54) T
1- Left ventricular strain pattem. :

2, 0id antericr infarct. - S Sl [ . ;
Cwmic SW-T .ave changes. " : . . ! |
i v ’ ) -8 & "

No. have a laok at this =C6 which shows 8 waves in thc antcrior chest -:’g
‘ l ' ~ N - ‘ ) - ‘\

<

Tyee 1 for tutorial ' ;
Type 1 for tutorial - you ‘feel_you, need human 1nt¢rv¢ntion, , o
Tvn 2 tutorial not reauircd -“you'!l read up on your ewn. 7 |

. - Lo {

*
v - .

L} .
X R s
- r * »

s
I

1. . Mon. 11.00 2.* 3.  Mon. 11.30 4%

Slots with ¥ have been taken. .
Type. mum' of siot you requires 3

»Michul will se2 you Monday: 11.30 in the CAI Laboratory.

%,
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© COMPUTER AIDS FOR TEACHING DRAMING AND RECOGNITION. .
" OF NON-ROMAN.CHARACTERS TO TERTIARY STUDENTS : s

.
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oo T de‘ANu Departuent of [ngineeg%ng Physics and the Woden_School in
T . Deaki¥* {Which. caters for mildly inteliectually handicapped students
% . int prtaary and secondary age ranges) have been collaborating
vy ¥ < - since 1974 on a study of . conputer-based techniques for assessing and
: ' developing basic skills with such students (Macieod and Overheu, 1977). o
six . > Mych of this work has-been concerned-with teaching of beginning hand- o
L3 L~ - wrizing and reading skills:to prefiterate students. The emphasis has C :
’ ‘ been_on developing new sducational strategies, rather than on adapting S

existing uathods for corputer presentation. . . ‘ L

» s PR SN

What then lq the relev:nce of -this uork to teach?ng intellectually “* - )

able ‘students at, institutes of higher education? In a sense, tertiary o §

A
> -3

students who are commencing study of foreign languages which use non- 5.2
Roman characters and/or scripts also are preliterate. Theré are good L
; reasons ‘for belisving that the techniques developed at the Woden School” —
‘could, with appropriate modifications, form vaiuable adjuncts - in
teaching tertiary students to.draw and recognise such characters. ’
The .problem-of learning a new set of characters is most difficgit in .
the case of languages such as Chinese (wlth approximately 10, gﬂ
ideographic characters in common use) and Japanese (wiiﬁ'approximately
2,000 Kanji characters plus two syllabarles)

.

Handwrlttng (i.e., drawing the characters used in a written Ianguage)

has been taught for upwards of four.thousand years but methods of
. teaching, largely by copying or tracing of given Finished sampies,

* have remained fairly constant. The- -system. of computer-based handwriting
" instruction devaloped at the Woden School has significant advantages) - o
compared to traditionai method;, primarily as a result of the- computer's

abitity to monitor- performance and control information presented durtn \
handwrit}ng exercises (Haclaod.and Lally, 1981; Lally, 1980). et
‘The system~developed (Macleod and Procter, 1979) uses “a POP11/20 \
computer to controi &8 DIGIVUE display screen—a 21.7 cm square matrix-

of 512 by S!%rneon-orange Light points which can be 1it or-extinguished .
individually,’ A digitisér pen-is used in conjunction with the display:

Its position’is calculated from the lengths of two llghtly*tensloned
‘ fine stgings. which pass through eyelets at the left and right above

the display and which are attached to the pen tip. A switch inside . e
* . the pen Indicates its up/down status and the impression of writing is .
created by: drawlng a lighted track under the tip of the pen as it is
pressed down and moved around the screen. A small square ‘cursor box
drawn on the displdy continuously indicates the calculated pen positlon
and avolds problans wlth parallax errors., .

O

f M~

, uandwrlt]ng axerclses are presented as a series of strokes (straight _
or curved), each of which his to be tracked before the next stroke is E
drawn. Successful tracking requires the student to startroff with the ks
cursor box enelos!ng the beglnning S6f a thin (1 point wide) guide line g
. o . »7: ‘ A - i : )
S 1 | : 51 |
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. - @S to thé'starting position, of each successive stroke but not.as to its ,

r T .
presented for each ‘stroke ahd to move aiong the gulde line (&athin an - =
T accuracy défined by the cursor box size) with the pen*down. As" students’
track the thin guide line successfully ut‘changes into a thicker path

{3: ponnts wide). If the student starts at“the wrong end of a'stroke,
moves . un the wrong direction,” 1ifts the pen or moves too far off the

- guide line, path filling stops and a small blinking spot (5 points

. square) calls the student s attention’ back to the point where the pen
* should be . The requiréd accuracy of tracking<is varied by changing the

'cursqr box slze. The visual’ pattern which devaidps on the screen is
the mode! besng tracked, rather than actual pen movements used thus
avoﬁding-Vusual reinforcement of a student'’s possubly‘ull formed |n|t|aP

attempts ’
- B . L4 ‘ : )
As students Become morenadept-G(’drawung the enaracters Beung practlsed,

the guide lines can be-made invisible. The blunklng spot. giveés .a cue

shape or direction.. The system can be used for general graphic
racters. and pictures. in one of the exercusés used at the Woden
S 1 for introducung the system anq asiajreward for good performance,
'secret’ pictures of cars, cartoon charact rs, rockets, etc. are used.
These are constructed from sequénces of strokes in the same way as
qharactens, but with the order of strokes.chosen such that the object -
beinyg drawn’ does nrot come clear yntil most of the strokes have. éz
completed The present system could thus be used for practice of hlnesa
and-Japanese characters, but ‘it does not take accugnt of the varying
stroke thickness sometimes employed With these characters.. aliow ¢
practlce with variable thickness 5trokes, a modified pen is being

: constructed which will give a contindous readifg of pen pressure rather

than snmgly ‘pen up'/‘'pen down!. ' Different thickness lines will be\drawn
on the graphic display under theipen tip accordung to the pen pressure
on the dlsplay surface

¢
\ Avs .

Other techniques developed at the Woden, School whlch are relevant to-
-the .current. appiication include those employed for teaching of sight
words (Lally, J981) and of. sound/symbol associations (using both
individual letters and letter groups). In_one exercise, the symbols or
words to be recognised #re drawn oh a translucent overlay with large
buttons "‘underneath. Digutlsed’speech is used to give directions to
students. A student might be asked to press on a given symbol or word,

" for example. Learnlng is enhanced through appropriate feedback aon
performance and repeated presentatuons of symbols which are not recognised
correctlyl, A new device constructed "in the Department of Engineering
Physigs consi st of a graphic cisplay screen (256 by 256 resolution)
with 'a pré activated digitiser panel |n~front 'of the display. This

it will be passible to draw rapidly any subset {(of, say, 16, characters)
being learne , to _ask-the student to press on one or other of the
characters chplayed ‘and to register which character was selected. This
‘type of approach wlll allow exercises which are better syites to the
intellectual abitities of tertlary students .than would an overlay of
say.16 characters in fixed posltaons High «quality dlgntlsed speech
used in. con;unctlon with such -exercises would also help students to
improve their punctuatlon :

. device will §e much more. flexible than the current 'button box' because

= b 4

9

Discussions with the ANU's Department of Chinese have ideatified several
pote tlal beneflts of computer-alded learnung in thus area. There |s
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patterns tends to hov'o.o pos!tive effoct on ablllty to recognise those
. same’ patterns. The computer-aided - nthods for teaching sound/symbol
associations would conplonnt dramng exercises and offer an interesting
;alternative. to existing methods. Systems developed at the Woden School
rare being adapted for the pur.ose of teaching ANU students to draw and
recognise Chinese characters, with. the objective of conducting !imited

—. trials durlng the 1931 academic year.- .
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CAL IN ‘THE TEACHING OF STATISTICS

H‘ughuahon ‘
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Accordlng to Mr Mahon, students enterlng tertlary educatlon today

LR

- .

-~

" computers, but on the other hand insufficiently grounded in basic .
7 mathemacics, even for the relatlively simple statlstlcs which they S
~must use in many of the natural and social sciences. . There are, °

are on the-one hand more sophisticated in theit lack of fear of . = , :
i
J

for example, many concepts which are counter-intuitive and may
therefore be proved*only by mathenatlcal methods.

For some st;ﬂents a methenet!cal proof fails to get the concept
\\ad?oss- _for these people the only way-in the past was to carry oyt
rge,number of observations, such as recording the results of
os.!ng two ccins repetitively. Microcomputers can simulate 3
large \number -of events or observatlons and quickly give frequency
distrib lons. . : "

. -Mr—Mahon comdences his course by asking his student: to carry out
some physucal‘measqrement or observation twenty to thirty limes,
and_then to. repeat the operation using a microprocessor. A micro-
processor can also be used to demonstrate what happens to a 1
distribution when the parameters are varied. Mr Mahon uses this
facility regularly. .
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“Mr Magin described how the Tertidry Education Research Centre (TERC)
at the University of New South Wales has ‘responded to requests from
~lecturers in the School of Engineéering for assistance with fourse
design. -Teachers of Engineering were seeking a method of simulating
‘condi tions-encountered by .engineers- in the field, a problem which t
readily lends itself to solutlon by computers, yet would.be almost

-

-impossible -usingrother methods. -~ . ) b .-

. e e o .

Reasons-given_by=Mr-Magin for using CAl included the efficiency of
the process, its effectiveness in improving learning, its ability
to extend lgboratory :experie‘ng_e_s_;;f@nd_,xhe_oppoctunlty_ix_mvideg‘ — -
for filling gaps ‘in the curriculum. . P T s 00 \

. i’dl i . o - 2 <% . ' . 5 ’
Mr Magin also pointeéd out - that computers have the advantage of being .o

%
P K »

able to provide instant data production, fl}us_ena(?ling‘ ‘students to . :
concernitrate on other aspects of experimentation. . - : ‘
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COMPUTERS AND ARTIFICIAL INTELLIGENCE
Mwhael Coak -, R L ; o . t

I

- 1 . -~

“In‘this -paper Dr‘booh descrihed the deveiopment of CAL as-a subst}tute

for teachers and books. He reminded the audience that programmed )
- texts. preceded computers and listed some of the features of this form
Of tGaChlug. ,‘. . ) Lt A - - - .~

- = ‘ -
. . N

-

. br Cook also addressed the questnons of how one might replace a teacher
with a computer and what particular advantages computer-assisted
learnnng may have over- the older programmed texts. The difFficulty
with these,,he claimed, was that theéy tended to follow a standard -

~ format. - There was an tmpli;nt assumption. that all questions have
answers that- require quite simple,choices, -or that answers may be
either right or wrong:
programmed texts tended- to be strictly linear. ° To a certain extent
this Limitation also. applies to CAL, accordung to Or. Cook. At least
a book allous some |deosyncratic scannnng either forward or backward.

S

Dr Cook also pommted out that although most methods of programmed

~ learning cater for a range of levels of treatment, CAL allows more .

An additional problem is that

-

sophisticated options to be offered.
.whereas i« ‘normal’' education a teacher can make allowances for
partial learnlng, this is very dlff:cult to do weth programmed )
unstructlon.. T -

. . -
- > . « .

Dr Cook asked whether this is the type of knowledge structure we

really want. He concluded by stating that_if we are seeking computers
with an expert knowledge of- the subject to be taught, it will be - ~
‘necessary to-develop much more complex computers. o

in addition, any training effected by A _i"9)

-
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ARTIFICIAL lNTELLlGEN¢E AND CAL y ‘ S E
- . Robin Stanton f R - -
. ‘ I Cd . oor L .
¥ " 3 . { ’ * ¢ ) N
Dr Star(ton discussed the problems associated with the encoding of

knowledge in & computer program -and reminded the audience that
while’ some disciplines lend themselves to this type of codmg,
-others do nqt. Machines which are much more intelligent than.“
current ones are needed before they/afé ablé to use norwma! language
Aand dmnstrate the quahties of an expert in the sub_gect.

He asked what type of program would be needed for real CAL. This
is a particularly. lnportant question . when there are many legitimate
ways of .tackling the same problem. Dr Stanton also referred to the
difficulty of representing a range of the various-meanings

T associated with a particular word. - ..
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fTradittonally the fungtTOn of & unlvers:fy has been taken to be, in
concise terms;, to generate-and to transmit knowledge. Whilst we re!ate
generation of - know‘edge to-research; we can anatogously associate ~
,transmjssion ‘of _knowledge- with teaching, although both teaching and
: research constatute the 1earning process. - ;
W T N
Nobody can doubt the tremendous effect of electronic dig!tal computers
- ~—-——ofr the practice of research, First in the physical sciences and
.mathematics by means of arithmetic ‘conducted with a speed and endurance
far surpassing, for a single major machine of recent design, the total
arjthmetical capacity of all human beings who have ever lived. During
the past decade the impact of -these-computers and their miniature
counterparts alike has been felt across all the breadth of disciplines
of a modern university, such that a department of English," for snstance,
has sought tq revive enroiment by honours students (and. incidentally:to
v enhance the vocational skills ‘of its graduands). by devising projects - -
.+ . in literary analysis involving use of computers. The capability of -
" computers for such tasks depends on the processing and Storage,of
informatton zn much moresthan an apparently numcrica! manner.

parare

3

~ . We can compare the storage capacvty of varuous devnces in the table
below. The fsgures demonstrate that & human brain has potentially a
capacity that :is ‘vast by comparison with the other means of stor1ng .
informati Yet many experuenced teachers may have difftculty in: .

* Table+l. COMPARISON-OF CITY,  INNTERMS OF MILLIONS OF
L (ALPHABETIC ‘OR NUM :CAL) CHARACTERS, OF VARIOUS

PR

usvrceh;'ﬁ T -\ : . JCAPACITY,

“typical book. ,~. + . . PR N

floppy disk (computgr accessory) . I 2.5 . ’

large (ftxed) disk (computer accessory A . 313.;x C ;

- . optical disk: (under development) 12 500 000, -

) largest encyclopaedia R . ' 12 500 000.. . 1':-:

. largest magnetlc cartridge (computer accessory) 250 000 6°b'.:3, .

national archives (UsA) . © ’ : - 12,§QO‘O00‘00Q: S

' homan brain.. - <. . .- 125°000 000 ODO. .
"Ju_ e e e T — —— — e

o W\ ‘ T R - .

Assumrng that unlversutx_students inherently possess this effectively
inﬁinite capacity to absorb knowledge, then one has to admit that a

mkm, L O N O s UV SO ORI S+ I N e B Aot g ery
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"*rmajor problem of educationa) effectiVeness arsses in the process of .

transmission and assimilation of knowledge. Actually mere absorption
of ‘information 'i's not a proper, e educational objective. Any academic
discipline, whether: in ‘pure’ /or 'applied‘ subject$, has the intent _

_ for the student not only tc acquire knowledge, by commitment to memory,
‘but also to learn both methods of analysis and skills characteristic
of ‘that discipline. .Traditjonal pedagogical methods at the university
“level have included the; ‘st nd~and-deliver' lecture, . self-study or
readang designated texts, and. the tutorial or dialogue approach, in

. addttion to practical-classes, in different combinations depending on

‘the phs?bsophy of the disc:pline and the surroundnng society at a
particular time and place ‘We cannot. be certain. that these traditional

.. methods-are the most effective for all students {the colleétion of

individual persons) .in all-disciplines: .On the contrary, we have
continual, proof of the fallibillty of these. methods in every set of

. examunation results. RN
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The alternat:ve -methods -more - recent!y developed involving teaching
machines, programmed-learnnng texts, use of audio-visual aids and-
computer-assrsted dnstruction, -undoubtedly have, and will have proved,

‘a legitimate role in the: teachnng process, in some cases supplementing, .,
in others.. suppiantlng, aspects of traditional methods. As academic
pra¢t|tnoner$ we have the duty to- become aware of, to investigate these
1nnovatnon$Vfor teaching, and>to apply them approprsately The computer
" has incontrovertibly.- insinuated its influence into the reséarch and
administrative components af the activities of academic staff; the
teachlng component cannot remasnnisolated from such a restive power.

There has been ti. fear that such technolog:cal dnscoveruesAW|ll permit
a farge-scale replacement of academlc staff by machines. Because our
students, retaining human qualutles and properties, will continue to
need the.human guid2nce and inspiration that no machine can impart,

. these fears lack “oundation. The most drastic changes that one can
envisagé are the re-alignment of boundarses‘between traditional subject
areas, the incumbént revision of approaches to teaching the re-organised
bodies of knowledge, and the re-formulation .0f methods of use of the
knowledge. Yet these aspects. g&e but one facet of the progress of our
civilisation, not to be opposed ‘but-rather to be embraced, as the
technological revolut:on affects educational practice as much as any
other actnvuttes of mankind.

«

fur symposium on br:ngnng computers into.college and untvers»ty teachung
has served the purpose 6f creating or »ntens:fy:ng an awareness in the
participants (and in the readers of these ‘proceedings) of how the
computer is be rently- used by some of our innovative col leagues,
in a great diversity of disc:pllnes, to improve not only the sk:lls_of
their students. and the breadth of their Iearnlng experience but’also

their recognition of the computer as a vital force w:th:n bur dynamic
soctety

.
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