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LEARNIOGC FROM COMIT:  THI LD”’KT[QNAL P TCATTONG
\ Ly
Christopher "o. knapper
Teaehing Roescurce Person
University of Waterloo
Abstract: Experiences with the COMLIT Syztenm of (leputET"Az%aistéd;
Learning are reviewed in relation to five evaluarive criteria: effects
on student learning, cffecta on student attitudes, effects on teachers,
institutfénal eff-cts, and extra-institutional effects. Conclusions
are drawn concern g the possible future pedagogical role of computer
assisted learning yste=ns.
The iépéét of the ter on contemporary society has been so great
during the‘past two decades that thefe are few individuals living in the
‘industriai nations whose daily livgs remain untouched by this aspect of
modern technology. Education has gf course been mgrkeflly affected hy
computers, especially with regard to adﬁinistfatiﬁn and planning. Para-
doxicallg,'hﬁwever; methods of teaching and learning within the educational
system have bé;g gemarkably little influenced by the computer if any ;
direct sense ﬁ=?with the obvious exceptions of the usé of computers as
. tools for numerical computation and as’a means of teaching programming
gkills. This 5£atE=Df affairs is perhaps not as Eurﬁfising as it may seem .

if we examine historically the‘impact on learning of imstructional
téchnglégy —— or indeed the impact of pedagogical innovations in_general. )
On the wﬁaleg teaching techniques have been remarkably resistant to-.change, %iﬁ
and it might plausibly be argued tuat no innovation has had any substantial
: - impact on the way students.learn —- at least in the formal education
system —— gince the invention'of the printing press. |

COMIT 1is one of the most saphisticaged aystems of computer-assisted
instruction. 'As Jahn‘Hoére's intrgduc;ién'tc this volume describes, it
combines the facilitiés of a powerful computer with a rich and versatile
'pfeséntation mode that is capable of supplying moving colour pictures,
‘complex graphicsg and sound. Thébstudenﬁ's method of responding is alsc
fleiible, pefmltting communication by sonic pen or keyboard. This is an
awesome facility, and it is consequently of immense interest to examine

! in some detaill the attempts that have been made to use the COMIT system and,

o
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puﬂagugicﬂl standpoint.  In (his respect the preceding eports frnh COMIT
courie developers have preat relevance,
Agsescnient Criteria:

in attempting to evaluate <OMIT, the question fmmediately ardses of
what yardsticks arve to be used to judge the cffectivencss of such an
instructional 5ystgm; 1 propose to use five eriteria: Effects on student
igarning, Effects en student attitudes, Effects Sﬂ teachers, Inatitutional
effects, and Extra-institutional effects,

(a) Student.Learning. There will be little disagreement among teachers

that a principal aim of inscruction is to facilitate student learning.
Learning, however, is not a unitary concept, and those responsible for the
deslgn of {instruction must give careful consideration to the particular
type and level of learning 1t is hoped to achieve. Bloom (1956) in his

wvll—knnwn Taxvonomy of Educational Objectives (1] lists six tprE of

learning (see Table 1) and it is intevesting to note that all’ six types are

" represented in the CDHIT modules described in the preceding papers.

Table 1. Types of Learning (from B. §. Bloom, Taxonomy of Educational

’ Objectives, 1956) ‘

Knowledge - -~ of specifics '
- -~ of ways and means of dealing with specifics

-- of the universils and abstractions in a field

¢
e

Comprehension P -= translation
' -= interpretation
-— extrapolation

Application -— use of rules, methods, fon:epts
Analysis . -= of elements

=~ of relatiopships
‘== of organisational ptinciples

Synthesis -- communication ’
‘ -= planning _ : !
- derivatian of a set of abstract relations
EQaluatiDn . == internal evidence

-~ externdl criteria
Dt considerable interest here are the waya used by the diiferent modules
+o achieve different’ learning eands. Thege range from drill-and-practice .
techniques und gemedial instruction, as described by Delahey to teach offen-

sive line play in football, to falrly elaborate simulations of real-life
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situations whore students e reqadred to apply the wnowloedge they have
attained, achieve some synthesls, and (vetuate the effteacy of theorerfcal
notions in relatica to the sfnulated datas A pood example of the latrer
approach 1s Thompson's programme to teach survey sampling, which explolits
a capacity In which the computer exc ol Ly (storing ‘detalled information and
arranging for its retrieval in a varlety of different formats) and which
wonld be virtually iupossible to achieve by any other teaching technique
that can be used in the classroom, as opposed to the "real world".

It is often, erroncously, assumed that the computer ghould be ui ed to
replicate as far as possible the function cfxthé human teacher. . (Indeed
it is a common error in technological development .to devise a machiue that
performs inefficiently exantly because it is made to ap; human performance
-~ for example the common idea of a robot thatz looks, walks, and talks like
a human would be an incredibly {nefficient use of machinery for most
purposes.; Compuﬁer-Assiﬁtcd Instruction (as opposed to Computer-Managed
Lea%ﬁiﬁgi for gxample) often tends to start from the basis that the learning
material should be presented by the computer and confined to this mode of

] pfesantation. ’Hawevar, there is no reason why the computer need play such
a direct teaching role. Tt may for instance be’ “used as a learning aid,
‘much 1iEE!a diztignary or calculator, and indeed this is what Winter has
done in using the machine to display various properties of human gait. The
.computer is also a ﬂéﬁveniEﬂt testing device (it was used for this purpose
in nearly all of the COMIT modules) and a QSeful means of diapnosing each

\learneff% knowledge and abilities so as to gulde students to material

" uniquely suited te their individual ngedsi , »

This ability at efficient diagnosis, and the idea that the computer
can catéfgé@ individual learning differences in a way Fhat 1s not Ecssible
in the eclassroom, is a potential aﬂvaﬁtége of CAL that is frequently put
forward. by the system's advocates.. Unfortunately in practice CAL, in camﬁaﬁ

’ﬁwith prgviaus instructional tgchnalcgies such as programmed instruction, has
a rather dlsgppulﬂcing record of achievement., Im feality, few modules
pmploy very %nphisticatéd diagnosis of student aptitudes (let alone student
learning styles) and most of the branching techniques used for fFﬁEdiSl
puprSES are Eairly primitive, even in toméarison with what was possible on
the teaching maghines of 15 yrars ago. There are good reasons why this

potential strength of CAL has us yct gone largely unrealized: the ‘defie

® . . =



1s probably due largely to the Lmmei e ef fort of ije and commitment

.involved to write ond programme material for this purposc. Hence the modules

that in principle could catuer to a wide varlety of individual dlffprenceq
and which are capable of continual ‘{mprovement on the basis of a detailed
examiﬂatimﬁ'qf student responses, may temain in a erude and unmodificd form
indefinitely_ Naturally, it is too early to 'ay.whethér this, will be so for
thﬂ programmes developed in COMIT, although the fuct that the system in lts
pfesent form has been dismantled makes the question soniewhat unfalr or
irrelevant. '

If it is accepted that some derionstratjon of student learning”is-
important, evidence of teaching success, then attention turans to thc types
of evidence that i 't be usef . for this purpose. Evaluation of any
teaching iﬁtétyéntign may be carried out in terms of a change in knowledge

!
or (in the case of the teaching of a skill) behaviour compared to the

" abilities demonstrated immediztely prior to the start of the teaching. Such

"pretest ~ poust-test' comparisons, Lf they are to be meaningful, should be
related to carefully stated learning objectives that can be oﬁéfationéliged
in terms of specific behaviour change. (Even then it is often difficult

to know whether the change was due to the teaching, to some extraneous
factor, or a combination of both.) Sometimes an attempt is made tn supple—
ment evidence of such changes on the part of learnars by comparative -
measurenents for a’grgup of people to whom the material was presented in some
other HEY‘(QE to whom it was Qot'presenﬂgd at all). A full discussion of
the design and shortcomings of such evaluative ‘strategies is beyond the”
scope of the present paper. Suffice it té say that several of the contri-
butions to, the present ‘collection describe attempts at evslustion that
incorporate ple—and post—-tests as well as comparisons with atﬁer teaching
techniques. Some general comments about just what conclusions can be drawn
from such 'studies are made at the end of this paper. )

(b) Student Attitudes. A measurement of leavners' attitudes to a system of

insttuztinn, while less important than cvidence of student learning, is of
value, not least because favourable attitudes are likely to facilitate
learning (or, conversely, ‘unfavourable attitudes are likely to be highly
disadvantageous for learning). Nearly all of the preceding papers report
on student reactions to their gxpgrieﬂge:wich the COMIT sygtem, gathered
either by means of a structured questiénnaife or from informal interaction

Ea %
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with the module author. As Is uftuﬂ:Lhu case with teaching Innovatlons
(lﬂﬂ?éd with any teaching technlque) both posltive and nepatlve arcitudes
are reported. Negative comments relate to the nonotony and lack of flex-
ibility of the system: aspects that different authors attempted to deal with
by different means, such as humour or the provision of ancillaty notes. ’
Another feature of the system flcquvntly mentioned In a4 negative veln was
its impersonality compared to » rgal, liVL teacher, and one dttcmpt to

‘ combat thls feature and add a 'human QlEmEnC tno the learning experience

N is descfibed by Avedon and Stewart. ‘

[

This brings up the important question of the "man-machine interface”
and the related, more general question of motivation in learning. -Unfor-
tunately our knowledpge of the process by which humans relate to machines
in both positive and nezative ways, as well as our understanding of why
machines are exciting for some individuals and frightening for others, Is
disappaimting to this point, notwithstanding increasing attention by
researchers to the question. [t {is interesting, for example, that most of
‘MCBean's students could spend no more than two or three hours at the COMIT
terminal, while we know that students of similar age and intelligence will
spend much lnnger‘périads passively watching a somewhat similar machine
'(television) or interacting with machines that seem on the face of it far
less challenging (pinball machines, slot machines, and so on).

In terms of positive attitudes to COMIT, many students expressed
bpleasure at the i1dea of proceeding at their own pace and being’able to:
review the material presented ~~ attributes that are not confined to CAL,
but are grestly facilitated by such a system. In the case of favourable

comments to the general notion of learning via such a system (and there were

-~y

many such comments) it is important to recognize that there may ke a con-
founding influence caused by the very novelty of the system and the fact ¢
that learners were part of a special éxPEtimcnt (EhL "Hawtherne effect').

On the other hand, some of the negative comments may come from conservative
students who are fesistant to any new type of learning. Furthermore the
greatest area of negative féacticn ~- which concerned the technical problems
with the system -- relates to features of COMIT that could almost certainly

be remedied in the future. f
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(e) Effects on Teachers. The attltudes of authors aud Ineter ctors to the

experlence f vorking wich COMTT refl et the same diverpence of opinlon an
do thoge of the student learners, and ranpe from conntderable enthus bnan
about the genceral potentfal of the, system to a measure of dinll Lluslonment,
with posltive attitudes predominating (perhaps not surprisingly.in vicw of
the need-ta justify the great amounts of time and energy expended on pre-
paring the modules). The negative comments were clearly 1nfluenced by

, frustrations with technlcal aspects of the system (frequent szidewn' and
glow response time) and the immensc amount of authoring timL 1cqu1rud—

Of even more interest, however, are the comments by authors about the
teaching/learning process itsclf that have applicability far beyond the |
COMIT system or computer assisted lecarninp. FYor example, three of the
authcra; as a rcsult of working on the preparation of their modules, soon
realized that their knowledge of the material and their understanding of
the best way to organize the material for efficient learning was far less
than they had assumed at the outset, in spite of several years of .lecturing -
on basically the same topics. If this was primarily a Eglfﬁinsigﬂ;, there
were other insights dinto the learning pra:essiitself; Fpr'éxampla; four of
the authors came to the recallrntion that learning is essentially an active
process that requires students to fesp@nd.cqnstaﬁtlg and frequantly, rather
than passively-receiving}tfansmittéd material, as happens frequently in.so
much traéitianzl teaching. Authors also commented on another learning”
principle that is well known to psychologists but freqﬁéntlysigna%cdfin the
clageroom, the notion that éfFegtivé learning tequires frequent and 5
immediate information to students about how well they are ptagfessing with
the 1gafging task. At least one of the authors raised the importamtﬂﬁssue
of social factors in learning, to what extent students benefit from warklngi
alans at their own pace as opposed to learning with and fram aLher peaple
.Hence McBean felt that many of his students were able. to benefit ffﬂm being

géble'tﬁ work in pairs whgnifeV1ﬁwing the material in the module. -

It is impartant to realize that these inEigth abaut the learaing
process are not restricted to learning by camputer, but are genérsily appli-
cable. At the same time, 1t is instfuctivc to see how: Effectively théy
were brought home by the experience of working 'with a new instru:tional

. system, such as COMIT, that ?1aces new demands on the teacher, especially

i

with regard to the waj he or she analyzes, selects, and structures the .

o
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material to be learned.  Fven for experienced teachers 16 appears that
involvement with a new medium of Inatruetlon leads to g rethinking of
principles and techniques previously taken somewhat for pranted.  To this

extent experience with COMLIT is of updoubted benefit to those involved in

designing and adminigtering the different modules.

(d) Iﬂgtituzianal Eftects. Over the three year existence of the COMLY

3 project there was a conslderable Dutldy of JnaLiLuLiondl funds and resources
and an even greater investment of time on thc part of the project HLJ{E and
+ module authors, not to mention the foQrL and invnlvemgnt of the many
hundreds of student learners. Yet the essentilal components of thL system
hava now ‘been dibbandgd with little 1ikﬁ]ihagd that the University of
Watefloc —-— at le~st in the short term -- wilJ changi its basic methods of
teaching. Whr Is this Lh; case, and why haa-Lhia bLLﬂ Lhe fate of so
many Pxptrimpntﬂ in educational Lechnolnpy in dgtab1iyﬁcd cducational
{nstitutions? . ' '
Part of the answer lies in thg inharan ‘conservatism 6f academils -
_and students -- when it comes to the implementation of new methods.of
teaching anc¢ learning. Additional reasons relate to the basic complement
of skills that most faculty bring to the tegching pfgcess (few faculty éfe
trained in pedagogy and most learn thfcugh-the eiamples éf,their own
teachers), to the considerable costs involved (to cite just oné example,
the costs ag providing and servigiﬁg an adequate number of terminals), a@d
to the general rEngaPiEﬂtiDﬁ of the university system that would be
required in terms of timetabling, classroom a;fangementé\ and so on.
Furthermore, at a time when universities are threatened with aevere fin<
ancial stringencies and the very jab security of university ke&zhers is
challenged, the political climate is propably not cagduzive éd“;hg intro-
duction of a radical change in teaching methods, eépecialiy wheﬁ*tHe‘srgu;
ments for effectiveness are equivacél. Hence in the immedi§te future
{nnovations like COMIT will probably remain in the dﬁmain of Eﬁpetiménﬁs'tg
be: tried and tested in forward-looking jﬁstitucians, by faculty who are
willing to devote their time and enthusiasm largely fnr the reward of their
\§Wn gelf-gatisfaction and petsanal insights intq the learning process.
(e) Extra-Institutional Effects. In his introduction to this collection

e -Moore states that one aim of the COMIT project was to see what implications

might result from the exneriment for extramural education. He puints’ out

l) ‘ - ' ’ . )
Ric . 9 . o
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that thin system seoms to have particolar promise bo that [s basle compo-
pent g an ordinary rcolour television monftor (thouph 'dlpp]"mi‘niml with a
punber of sophistleated additfenn, such as o Light pen, keybonrd, and oo 0 .
it seem; probable, however, that any hopes to Introduce such A system on a
wlidespread basls are rather pfﬂmuture
In Lh(. f{rat place, the re appear to be formid: able technieal ohotaelop

to the cfficignt operation of such a system, even wnen 1t is used "in-
house” on a falrly small scale, and with constant technlcdl asglstance
avajlable to students using each terminal. Secondly, the ‘éi_lgthiﬂ}; time
required to produce material i1s vast, eupreially when 1t is porne in mind
that the segments fepreseﬁted by the modules described here comprilse only
a fraction of the material normally presented in the one-term courses of
which they form part. Thirdly, it is probable that the outside clientele

’, for such a system Ls probably considerably moroe cunseruuglvg about pedapogp-
ical matters than the student hody in. egtablished institutions of hipgher
education. In this regard the British Open University {8 an interesting
case in point. Although this is a remarkable social {nnovation, from i
Lc(hnolug[bal and pedagagicnl point of view it ia fairly orthodox, fLL}'iﬂF

21 the tfadit1anal nains tays of further edueation =-- correspondence

courses,, personal tutors, textbooks (albeit extremely well organized ones)

i

énd traditional lectures during the compulsory periods in residence. )
The television CGmeﬂEnt of the DPEﬂ Universicty 1s just that =- pood tele-
‘vision pfagfamm;ﬂg, involving none of the iﬁteracgive element that is a
pfiﬁéipal featurﬂ of COMIT and CAL in genersl. ’
COMIT and the Future Role of Computers in Education:

) A number of the experiments with COMIT desgribgd in previous pgpeis
In the

have attempted to compare the system with other teaching methods,
lasc analyéis, however, such an approach is probably uﬁpraduitivef Rather,
we shoulkd try to anélyze which media of instruction, including the human
teacher, are fost suited for particulaf‘pédagagical ends and for particular
individual learners. ‘This is.a research question of great importance,-.
"about which very little is known ‘as ‘yet. . {
“ " In the COMIT system the computer, it could be argued, is best ﬁ%gn
not as a teacher, but as a "super-— —coordinator" of iﬂstruction —

étengia;l better than the Human teacher at this task, though whether

aécep;éble in this role by the human learner is something that has yet to
T 7 .
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be dotermined.  Coctafuly COMUN e far from cheap oo convdinat Tup system,
oven though Tt g G less expensive o this role than when It ds used oy

a direct teaching deviee. Tt st then beoasbeed BE 10 05 worth this cont,
or Whether we shall cont fnee to e our exfst oy systems, Targely huaean, or
gome alternativa no  uuman, non computerfzed systew, such as written modules
that are capable of gulding learners Lo a variety of existing resources.

If we accept the computer as a ugeful coordinator of {nstructional
resources, then we must serfously question the notlon that all the material
involved has to be presented direetly on the computer {tself,  The system
will dépend ultimately, I would nuppest, not solely on fts efticiency, but
Also on 1ts flexibllley. This {s the future challenge of computers in

edycation, and an issue for which the COMIT experiment has provided

invaluable empirical data.
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