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Fernand Marty _ M. Keith Myers

INTRODUCTT Qi '

This i$ a report on the use of computerized Zustruction in
some of the elemeutary !'rench classes at the Univexrsity of Illinois
(Urbana campus). This project was initiated by Professor M. Keith
Myers in the fall of 1968; Professor Myers was Joined by
Frofessor rernand Marty in August 1972.

The experiments were carried oul on the PLATO IIT system until
Januafy 1973 at which time the DLATO TV systeml became cperational
for student use. 'This research project is to be continued until ,
the computerization of the whole course is completed and a thorough
analysis of its value for our students has been made.

This repor* has two parts. In Part I, wve discuss the essential
feature: of a computericed language course; in Part II, we consider

some of thwe ancillary ascocts of computerized instruction.
PART T

boothis poart, we will attempt to answer three questions: -
o Whav resourcecs can o computer system offer
thie lanpuage teacher?

J. What benefit:s can we expect from a computerized

course’y
dow can thiese benetfits be obtained?

Mesources offered by a computer cyastem

) 2 ' . N
A comyuter can vacily compare a student 's answer with a moded

and tell tne student whoether bwic ancwer Is accertable or not. In

2
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the case cof a wrong answer, this immediate feedback is valuable
only if some remedial steps designed to prevent the recurrence of
the error(s) are available. Mcreover, the success AT this remedial
procedure depends essentially om lhie compeience of the human who

prepared the linguistic materials. Unless the materials are pre-

'sented in a systematic, step-by-step progre.sicn and unless el

the items are constantly and car-tully reviewed, the students will
derive little profit tfrom the remediai procedure. It has . become
apparent that the more & languaze course adheres to the principles

of programmed learning, the easie? it iz to computerize it and the

"more succ=sstul the computerized version is likely to be.

The -principies of programned learning have been defined in
numerous publications. For our pért, in the field of language in-
struction, we published a bhook in 19622fand ve summar ze these-
principles in the preface to owr present progremmed tekt.3

We became interes*ed in computer zed instruction when it be-
came apparent in the late 60's that researchers such as those of
the Computer-hased Education research Laboratory (Imiversity -of
Ii]inois) were developing powerful hardware and software systems
which had fechnologicalgresources which cculd greatly facilitate
the application of the pedagogical prinéiples of programmed learuing
(individualized instruction, inmediate feedbaek, error analy.is,
remedial branching, etec.). _

The purpose of our research is to compafe tﬁe results obtained
by students working wit!. our programmed text with those obteined by
students working with the computerized version of the same linguistic
materials. ‘ o

Like the other sections of elementary French at Urbana, our
experimental classes meet four times a week for the usual S0-minute
periods. Our stuaents have the option of doing their out-of-class

work with the v>ogrammed text or with the computerized version.
- What Lenefits do we expect?

1. Higher leveds of performance can be attained by increasing’

the arownt of learning jer.unit of time and/or increasing the amount

of study time. \\\\

3 . N
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a. If it is true that it is more efficient to work with a
cowputerizéd course than with a programmed text, the amount of learning
pef wnit of time will increase end a student will reach a given set
of objectives in less time (fox exaﬁple, 420 hours instead of 600).
Gains of time, no matter how small, would be welcomed by a student
already committed to taking a language course; in addition, if these
zains of time were to be substantial (30%, for example), we might
attract to our language courses student who, at present, are inter-
ested in languages but do not have enough time to study.

b. If it is true that certain features of computerized
instruction (for example, the constant_interactidq between the student
and the computer) help sustain the student's interést and motivation,
help him concentrate, and help keep his fatigue level down, the
student will be able tb work;-of his own accord—Lfor'longgr spans of
time then with a programmed text.

Of course, we hope that both ﬂypotheses will be true--io0T
at least some students--and that this combination will yield consid-
‘ersble improvements in students' verformance. If only one hypothesis
is true, the gain should be substahtially greater than the loss. If
both hjpotheses are félse, the experiment will be a failure--but
nothing in the past seven years has indicated that this might be the
case.

2. There is also the possibiXity that cémputerized instruction
can provide a higher level of retention after training has been inter-
- rupted. For example, we have indications that students who s%udy with
the compute; system show a higher degree of retention after the long
summer interruptién of clesses (16 weeks st the Unlversit& of Illinois)
than those who do not. We are planning to measure retention levels
in.,situations such as two years of training followed by a.three-year
interruption and we expect that the gains in retention will be sub-
stantial. ‘ '

It will be abépt twb years before we can begin to determine
whether the eXpezgatiéns described above will be fulfilled. Although
our computerized course is ope;ational, there are still some impor-
cant features zuch as error analysié‘and remedial branching (described

later) whici, as of Octcber 1975, are only partially programmed in

4.
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the computer system. (We estimate that writing the éomputer code
just for the error analysis feature still requ?reénmore then 2,000
hours of work, and tha£ this task will not beicpmpleted until early
1977.) No meaningfu. neasurement of the value of computerized in-
struction can be made until all the computer programming for all the

pedagogical features is completed.
How can these benefits be obtained?

The materials which Qe are placing on the PLATO IV sysiem cone
from the 1975 edition of a programmed text which was begun in 1950,
tesfed witn thousands of students, and revised many times. Twenty-"
five years of"testing have helped us determine whichxsyntactic,
morphological, and lexical items should ve taught , which syntactic

progression shculd be followed, and which types of exercises. should,

‘be used.

When we began the present series of experiments in the fall of
1972, we determined that therc wére three procedures which migat help
us computérize our course. We will now explain how each of these

procedures has frrec.
Procedure 1: Individualiszaticn of the linguistic matertals

In the progrummed text, each statement (explanation, guideline)
is followed by =1 exercise whi.h N

a. tests tha studeni's understanding of the ctatement just
presented :

L. tests the student's recall of some of the statements madz
in previous wnits (cwclic review)

Preparing the cyclic review for the programmed text was, by far,

the most time-consuming part of our work. This is due to several

<

factors: N

1. _We have to keep track of a large nutber of items. In our
course, there are gbout 2,000 discrete items which need to be taught
and reviewed regularly: about 200 for syntax, $§00 for morphology,
1,000 for vocebulary. (Most textbooks for bepinning French show a

timilar inventory; differences, when they occur, are mostly in the

- amount of v@gabulury.) Ac we progress through the course, the numbe .-

of items which necd to be revicewed increases constantly; halfway

5
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through the course, about 1,000 items -have been taught and must be

reviewed fegularly.

-~

2. In order to keep the number of sentences in each exercise at
n reasongble level, we must try to %eview:as many icems per sentence:
as pos§ible. For example, in "7e.no veux plus lui préter d'argent.”,
we review four syntactic, one morpiiological und four lexical items.
Tdeally, we should be able to juggle all the items which are to be
réviewed in a unit (up to several hundreds) in such a way that each
item is used only once and that we come up with as small a nunker of
sentences as pcssible.  The difficulty is that we are dealing with
three distinct categeries (syntactic, morphological, lexical) and
that these catugories dc not mesh very wells ifﬂﬁe attempt to review
the morphologféal and léxical items evenly, .the syntactic review be-
comes pnbalancgﬁﬂ_ For example, since adjectives can be used in

only a very small nurber of syntactic patterns, an adequate rcview
of the adjectives wnich we tecach in our vocabulafy leads to an over-
review of these pazlerns and of the corresponding morphological
items (Je cuic, for example). .

Under such conditicns, the best that one can do is to work with
the cyclic review until one Te2ls that no item is overreviewed more
than is wosolutely necessary and that no item is underreviewed (if
the course is used by the type of student for whom and with whom it
was developed).

In syite of these unavoidable ;hortcomings, a cyclic review pre-
pared with great care and much patience can be extremely beneficial;

it certainly helps the student maintain a constant level of perfor-

‘marcce on all the items he nas been taught.

The quc:iion which we need to answer is‘whether fhe computer
system can be rrogrammed to remedy, at least partially, the short.- ~
gomings ot men-crcated linguistic materials. In other terms, cen
the cousputer supvly each student with linguistic materials which'
meet hiz arccific needs? To do so would require three levels of

peraticns : | .
1. HQJC comruter would have to determine the amount of practice
a given stucent needs in order te wssimilale a new syntactic pattern.

This presents no great difficulty; for example, it can be determined

¢ > e
.
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according to the student's general linguistic ability as measured by

the computer from his performance on previous exercises and according

to ris alertness on this particular day as measured from his last few .i........-

responses.
\-T* .
2. '‘he computer would have to determine which items are due for

"review in e particular unit; for example, it shoulrd be able to state

that in Unit 16 student N should review 23 syntactic items (no. k2,
63, Th, etc.), 8 morphological items (no. 249, 263, 306, ete.) =nd
102 lexical items (no. 1092, 1143, 1229, etc.). This means that we
would have to be able tobdetermine for each studedt the suqcassive
review intervals which are just right for his opﬁimum learning of
gach of the 2,000 items. The optimum review intervel for each item

at a perticular time would seem to be an interval wpich——ir increased

at all-fwould cause the student to make an error on that item. But

there does not seem to be any way a human or a computer cen determine
accurately what the successive review intervals should be. If a
student answers correctly, it may be because:

a. The review interval was just right. In this case, can we
assume that this successful re&iew has reinforced the student's
knowledge of this item and Fhat the review interval should be in-
creas4g? If so, what should the new review interval be?

b. The review interval was too short. This would be bad- since
this would be a case of overreview, but we have no way of knowing
by how much the interval was~too short.

} c.. The student made a lucky guess. Ary adjustments witich we
then meke to the review interval will pe erroneous.

If a student answers inoorreétly, it may be because: '

a. The review interval was too long. If so, we have no mgansl
of knuwwing by how much.

b. The student was temporarily inattentive. If the computgr
ussumes that the error reflects a lack of knowledge, the adjustrent
te the review interval will be wrong.

Since thne ideal cannot be realized, we would have to be satis-
fied with an algorithm which, for exampie, wowld simply increase or
decrease th review intuerval for cach item according to the student's

response.  Althougn rudimentary, this level of individualization

P . b 7
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would vrobably provide a better cyclic review than the all-student
cyclie review we have in trne progriumed text. )

3. After compléting steps 1 end 2, the computer would give to
itself this kind of command: "For scudent &, exercise 9@ of Unit 16 «
shall consist of 16 seatences. Each sentence shall practice syntax
ifem 127 and shall contain as many items as possible from the following
syntactic, morphological and‘lexical,setg: ve..s." Before we go any
further, we must realize that--while this procedure would normally -
ensure that no item is underreviewed by student N--~it could not prevent-
overweview. As we have already seen, it is impossible to assemble

"sensible"

v

hundreds of items coming from three different categories into
sentences in such a way that each item is used only once.
However, the main diffiéulty is thavu iq@ividualization of the
linguistic materials cr:ates a mathematical mbnster., With this proce-
dure, earh student would review different sets of item: for each unit.
Let's suppos2, for example, that in a given unit student N must review
thes syntactic paftorn: '
Subject Pronoun + Verb + Determiner + Noun + Adjective + Modifier
J' achete du pain frats tous les matins.
Since the computer cannot predict which morphological and lexical
items this particular student will have to review at this particular
time, it must be ready to supply him with any of all the sentences which

can be formed with the items taught so tar; the number could be:

6 (perzons) < @ (tenses) x 200 (verbs) x 300 (nouns) x 100 (adj.) x 1C0 (mod.) =
32,400,000,000 (32 billion 400 miglion) '

Admittedly, scme of these'sentences—-élthough syntactically accept-

able——would have to be. rejected because they would not make sense; but,

even if we kept 6nly one sentence out of =ach one hundred thouéand,'ﬁe

still would be left,f@th the task of being able to supply 324,000 sen-

tences ror tnat single constructicrn. Since a simiiar nunber of sentences

would be reauw red fdr mozt of the other constructions, the total number -

of sentenees far the course weuld be in the millions.

, &
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Since it is impossitle; in practice, to store fuch an enormous.
number »f sentences and have the computer extract rapidly from the
stored )Lt the bpec1f1c sentences Jpﬂcific student would regquire o
at a b}&lel time, ‘the computer woqu have to create the sentences
as thcvbare needed. Wlth this procedure, not a- 51ngle sentence.
would 1 2ed to be stored; thL computer would determlne Wthh of" the
items to be reviewed can be combined, and it would odtput the result-
ing sentences. In other terms, the computer would perform the same
type of work which we have slowly and ﬁainstakingly dune for the .
cyclic review of the progrdmmeq text, bvt'it wbuld do it instanta- [

neously and on & made-to-order basis.

We can, indeed, prograﬁ the computer to generate well-formed
sentences if we limit the syntax to a §mall nunber of elementary
rules- and the lexicon to a few items. But,/d{“present,.no one has
a theory which could handle some 200 rules of syntax'(some of them
extremely.complex) and some 800 rules of morphology. Nor cai we tag
the lexical items in such a way that all the well-formed sentencés
would be realistic and usable.

1

Therefore, until we have the theoretical resources necessary
to duplicate the lingu .tic processes of the human hind, we do not
see any_possibility of individualizing thqvlinguistic materials at
the pre—response stage. (Individuslizing the remedial branéhes after
an ervor has been made is an entirely different matter and is dis-
cussed later in this report,) For the time being, we have to use the :
lingwstic materials as they are ;n the programmed text and we must

depend on the other two procedures to reach the objectives described

in section B.

kY

Procedure 2: Improving the stimulus-responge-evaluation-feedback sequence

Let us compare the procedure followed by a student.working with
the programmed text with that folilowed by & ;tudent working with the
computerized yersion.u (We will use the ubpreviation PT to refer to
the programm;d text and the abbreviation CV'to refer to the computer-
ized version.) ' -

9 :
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Step 1: Presentation of the stimulus ® . Ce
_ PT: The student looks at the stimulus He uses a paper mask
to hide the correct answers printed in the-lower half of the oage
CV: The computer presents the stimualus on.the screen. The
‘ student does not need to use'a.mask and there is no danger of his in-
. advertently seeing the mOQel response. >
Step®™2: Thesponse- |
P?:  The studeﬁp writes his answer. :
QV: The student types his dhswer. ®ince the basic purpose of
{»the course is to teach syntex and morphology, the student can--if he
wishes—apress a key and look at the vocabulary items needed for that
response. In additiom, ir the student is confident that he knows the
) correct answer and if ‘he believes that typing it would be a waste of
his time, he can type a 2~letter code word. He is then shown the cor-
rect answer; he can compare it mentally with the answer he would haNe
typed; if his confidence was Justified, he can press a key to remove
this particular stimulus from the set; if he was overconfident, he caﬁ
press a key -to keep the stimulus in the sel and have it wresented again
at the end of tée exercise. This feature was added to our CV because it
became obvious during our early experiments that the students resented
typing long responses when they felt confident they knew the correct answer.
Step 3: Evaluation - -
y ’ * PT: The student lowers his paper mask by one line and r.ompares
his response ;ith the model. . .
CV: The student presses a key to request that the computer
evaluate his response. ] ’
‘ There are two essential differences in th&s third step:
a. With the PT, the student must evaluate*hls a;swer hlmself"
thls self-evaluation, in the case of a long response, can requlre several
( seconds.” With the CV, this evaluation requires less than aalf a seconq..
on- the average. ‘
b. With the PT, even if the student has been trained to per-
form thic "élf—evaluation carefully, there will be times when he fails
to see an error——therehy 1ncre851ng the probablllty of recurrence of the
error. With the CV, once the computer routlne has been properly coded

the evaluation is always accurate.

‘ » ‘ o 10
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‘inflicted"-and is an end in itself; since the student has seén the N -

' . correct response (during the self-evaluation), there.is no wa& he can - !

. and w1ll not be shown agaln

Slan_k: ;eedback

r

- Correct response: With the.PT the reinforcement is self- t//
administered. With the CV the reinforcement is administered by the _/’4;_
computer and can vary from a single "BI"N" to-an elaborate combination ' }

cf screen animation, color sllde, personallzed message (written /and/or

oral}; etc.

»”

Wrorng response: With the PT, the:negative judgment'is.“self-

have another try at solv1ng the problem. With tNF Cv, the negatlve
judgment is transmltted bj the computer and can-be 50compan1ed by \ SR
encourzglngg messages, but the 1mpoftant dlfference 1s that this _
negative judgment can be the beginning of a very fru1tful seguénce. ‘ ': -
The basic decision the pedagoglcal programmer must make at this . - e

juncture is whether he’ hlhself will set the steps. of the sequence . -
or wheuher he will let the student make h1s own decisions. After i Y

.
Y

several experiments, we haNe opted for the follow1ng procedure:

a. The student is askKed to analyze his erroneous
» . "

‘responsie and o try Lo correct it without asking the computer for'

nelp. If the student belongs to the populatlon for whom the course
has been written and.if he has correctly done all the-prev1ous exer-
cises, he should be able to corréect most of his erro;s at this 1n1t1al ” ’
stage. o o ) 3 . - J"‘
b. If the student cannot correct the error(s) without
help, he can ask for anonr all of these 1evels of help: lexicai,
morpholoélcal, syntacticf If this is. not sufficientw he can ask for
a rdetailed errof analysis; he is then given.a list of the type of
errors he has made, and the grammar.guidelines he thas "failed to apfly
are shown to him (slides or written messages). If the 2tudent can
find and cofrect his error(s), the st1mulus is remcved from the set
c. 'If none of the precedlng is successful the student
is* shown the model response. In-this cage, the stlmulus 1s saved and

presented again at the end O? the exercise.

S L N
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With our procedure, the student works in cooperation and constant
interaction with the computer; he is challenged to discover and correct
v . his error(s); the computer can help him solve problems methodically
and continue to do so untirirgly for as loﬁg-as"the student requires.
There are indicatimns that e.rrors which the student discovers and
corrects on his own are less likely to recur than those he makes
with the programmed text.
We expect that the differences we have Just discussed: ease of.
operetio% (no mesk needed), speed (imuediate evaluation), accuracy
N of-evaluation, psychological impact (evaluation administered‘by the
computer rather tkan self- admlnlstered and constant iuteraction),
and espec1ally the procedure whlch is followed ‘after a wroug.respoqfe
has beeu\made will contribute much toward helping uas reach our objec—'f

B

tives. .~ © - °

Procedure 3:. Delayed remedial branching

branching and delayed remedial branching. - B

)

In the PT, if the student does not understand the nature of the

\;\\\fi' tne gu’dellne he failed to apply. 1In the CV, the various , levels of
3 help and the error analysis whlch we provide constltute the immediate
« remedlal-brepchlng, since: the student rev1ews the guideline and applies
it to the current stimulus, a special review exercise at this Juncture_
Yioes n'ot seem justified. . : ,
. L "The delayed remedial branching which %e use operates-as follows:
) In the PT, the student can keep track of hls errors by using the
_nrror Count Sheets. At reguldr 1ntervals ke can look at these sheets,
determine which items are giving him the most gifficulty end do over
, some or alr.of,the exercises whlch correspond to these items. Al-
though very useful this procedure is rather cumbersome. Its main’
drawback is ttiat, for each 1tem; the student reviews the original
practice exercises; therefore, the sentences he works with-do not .
include any of tnc elements taught ilnce the element he isjreviewing
was 1n12ﬂﬁlly prcsented With thc PT, it would be too exprnsive to
heve, for each item, a set of 1euud1&l bfanching exercises from which

>

the student would chocse according to the unit he has reached in” the

. We find it useful to draw a distinction between  immediate remedial

-} " error wrich he has,made,fhe‘can immediately go to the Index and review _

-\

/-
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In the CV, we hdve prograrmed the cumputer to record'each’
student's performance oén each of the 300 items which give the'students
the most difficulty; the sccre for each item is computed on no more
than the last ten occurrences of that item. At any time, the student
can reqﬁégx the computer to show nim his ccores; forhexample; upoh“
asking for a list of the items wher? his score is less than 85, he

might see:

r' N S [ PO [ DDV DR,
o “Ttem Score besed on  Total numker of Description
latest present. presentations N
L0 gt C e -, Negative partitive
L 75 36 Pronominal construction
expressing reflexive
(- ol 504 31 Verb + Infinitive
Th 67 s 28 < Adjective + Noun
T6 234 T Adjective + Preposition +
Intfinitive
{
L
{The arrow t indicates that the student answered correctly the
last Sime the item was tlested.) .

If the stadent then tyres 74, he '; taken to a remedial exercise
"hich reviews itemﬂYh with sentemces which he has never done before
and which include clements laught since the original presentation of
itém 7h.  For example, if the student is now in Unit 18, the review -
bsentehces will incluae elements Laught oetween Unit 13 {(where item Th
° is taught) and Unit 18. "{This fealure, too expensive for the T'T,
does nol present, a coét provlem {or the computer system.) Eagh
’remedial branching e%ercf&o contains four sentences. Since the‘purpose
of this oranching is to bring the student to a point where he will '
verform accurately on a particular item without seeing the corre-
sponding "rule", the Mrule" is not reviewed before the exercise is
begun; it Lecomes availuble to the student only if his first two
responses are wrong. Ot ccurse, when a student-begins a remedial
branching exercise, we start his score anew for that particular “
item so thiat it will show only hic pé}formancc since the beginnihn

of the Lranching exercise.

13 . '
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This feature becomes more and more valuable as the student
prdgresses through the course; it is especially useful at the end
of the course when all the syntax has been presehted.and the student
does a comprehenéive series of exercises designed to bring his per-]

formance cn all items to a giien level.

Summ: v

}

- im—— We-have stated that Gur purpose is to computerize our prdér;@ﬁéq
) fext, and we have explained why we believe computerization works best,
,VQ?QW%PmiﬁﬂﬁPPliQdHtoymaterials,ﬁhiéh have Been prepared accé;dingwto-
the principles of programmed lea:nihg. We have described the benefits

which we expect to obtain from the computerized version, and we have-

analyz. d the procedures through which we hope to reach our objectives.

PART II

It this section, we will consider some of the problems we are
encoun:ering and some of the gquestions which are being raised as we

N

procee:l with the computerization of our course.
The need for”a computer~operated audio device”

PLATO IV terminals can be equipped with an audio device which
allows instant random access to any part of a magnetic disc to-record
.the stident's voice or play back any of several hundred messages. -
!With this device, oral exercises (dictation, oral tréﬂsférmation,
listening poﬁprehension, pronunciation practice, etc.) can have the
same flexibility as the written exercises; the device can piay
instantly whatever sentence is needed by the student. Furthermore,
it can be used to increase the effectiveneég_of the feedback a
student receives in written exercises; for exampie, a correct answer
on a.particularly difficult‘sentence could be "rewardéd"\withka special
spoken message, and some errors might be remedied more efféctively if
the review were presented orally. )

While we do not have any firm data about the gains which»can be
obtained by using aﬁ audio device, we have been able to compare
classes using the audio device with classes havingvto use\gggulaf'tape

B 3 . ) . 3 * \
machines for the audio-oral exercises. - There are cbvious gains of.
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time cbtained by being able to do all the oral and written work on
the same machine and by not having to do all the menipulations which
are necessary to replay an item or to search for particular items

on a tape recording. There is also an apparent increase in the
student's ability to sustain his interest and motivation when he

works at a terminal equipped with an audio device.

./ .
Chould the computerized version be self-contained? . o

At the beginning of our 19073-19Th experiment, the students did

not have a textbook. All the explanations and erercises were avail-

'%ﬁﬂe”Bﬁi&fiﬁ"tﬁe”ébmputei'§§§ﬁﬁi:'”iﬁéwéﬁvaptégggfgf presenting the
e#planations on the terminai screen are that they can be accompanied
by animated graphics or slides, that they can be interlaced with
gquestions which. check the student's understanding anﬁé—of course¥7that
the student does not need to éarry a book and réfer to it while
workirg ax'%he terminal.. ' N

However, we found that there were considerable drawbacks:

a. With a book, & student can go rapidly and easily from page to
page, comparg explanations, review, uhderline, write notes in the
margins, etJ? ) - : ) .

b. The tezmﬁhal_scrcen on the PLATO IV system diéplays 6l
characters across and 32 lines vertically. This is not enough for
many of thg ciarts which are nceded for language-instruction, éharts
which most of tire time lose their effectiveness when they are sub-
divided. ,

c. Sometimes it iw difficult to understand a concept unless the
whole paragraph where it is expressed is in front of our eyes; on o
PLATO IV, long pafagraphs must bé.éplit into several sections and .
this may interfere with comprehension. ‘ l ; ‘

For these reasons (and possitly others), the students generally
reported that reading explanations on the combuter screen was more
tiring than reading them on printed pages and that they had difficulty
understanding und retaining,mnterial. About halfway through.the

course, Lhese objections Lecame so strg?g that we had to diztribute

hand-outs with the grinted text of the Cxplanations.
{ ~
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Thus, excepl for the e¢xplenations which raquire the use of the
audio device, this group of students showed a strong preference for
studying cach cxplenation in a book and then doing the corresponding
exercise on the computer syst m. ﬂ

Ve are p1anning to investigate this point further and it is

—-atudents willhave a c501ce. “Each time ‘hey start worklng with the
computer, they will be easked whether they prefer to use their books

or have the explanations shown on the screen.

The *“ime factor in the utilization of computerized instruction

I a gain of time in reacning & given set of objectivés is one
of.the benefits to be expected from camputerized igstructign, then
the efficienf use of time while using & terminal becomes crucial.

1. language étudy, a student may have to type sententes of .
. over 10 characters. If upon completing & sentence, a student real-

izes tiat he has made. an error, he should be able to correct any
indivi iual word or add wordd without hav1ng to retypé the rest of
the se 1itence.

Tie computer should respond rapidly. For example‘, in our lan-
guage exercises, less than half a second on the average elapseé be-*
tween the moment the student presses a key to request the evaluation
of his answer and the appearance of the ‘computer's evalﬁation on the
screen. A delay of'five seconds , by itself, may seem insiguificea’

but~-since our language students have to make frequent requests—ch:

time gained by’having a delay of only half & second becomes consider—-‘

able. ltoreover, long dulays--especially for the evaluation of the
student's response--~cause u drop of atfention and interest.

The efficient use of time also requires that computer terminals

be conveniently situated so that they cen be reached rapidly from any

part of the campus and that each student have immediate access to the
terminal for khlch he has been ucheduled this means that, 1f a
student has rgugrved a terminal from 9 to 11, the terminal should be-
come available at 9, not 9:15. "In view of the present high cost of

terminals and communication lines between terminals and the central

16
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computer, it iv not possible to install enough terminals so that auy
student at @y time could be practically certain of having immediuate
access to a terminal without a prior reservation. The fact that a

student must schedﬁle.his computer work for particular times is

certainly a negative factor; with a book, he-can- study mnywhere at

“any time. Obv1ously, studerts will become reluctant to use computer-

ized instruction if, . in order to gain access to u terminal, they have

.to waste more time than they could possibly save by using the system.

“MEQEWLhe_susgessuoi-computerrzed'Irstructlon, 1t is essentlal ‘that

the cost of terminels be considerably reduced and that the students
have far gréater freedom-in their access tc terminqls. (The sug-
gestion that the students use the terminals as. a grdup at times
scheduled for their regular classes is unacceptable for beginning
language classes; as it is, language students glready do not have
enoug“ oral practice with a live teacher and we certalnly do not
wa.t to reolacs some of that Leacher—dl}ected work with computerlzed
1nstructiou To be oi value to us, computerized instruction must be
in addltlon to, not instead of, our regular classes.)

The computer, system should be thoroughly relieble. This means
that : .

r
K

a. unplanned interriuptions of seyvice should occeur only rarely

" (Certainly no more than once a week). Such 1nterruvt10ns are par-

t1c1¢ar1y annoying since they often involve the irretrievable- loss of
data necessery for remedial branchlng

b. interruptions, if they do occur, should be short and the
students should be 1mmed¢atelv informed of the probable duration of
tre 1nterrupt10n

Finally, conditions wgich cause distraction and waste of time
should be eliminated: high-noise level (by machines and people),
unpleasant heat and humidity levels, poor seatiug condltlons, poor

lighting, etc.

Typing skill dand computerized instruction

Unless a language student can type well enough to be able to
concentrate his whole uttcntlon on the subject he is learnirng, he

will not receive the full tenefits of computerized instruction.

17
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A leanguage studenf who has to search for every letter on the key-
board and wno iz unable or unwilliqg to improve his typing is

clearly vastin, nis time at a compugjer terminal. But this does not
mean that the student chould have-the -skilt of & professional typist;
indeed, a speed as low as 80 characters per minute'(éven with only
two fingers!) is quite sufficient. {On the PLATO IV éystem, it is

possible to communicate with the computer without typing simply by

touching various arcas of the screen, but this technique is useful

'6H1§mfsr Spﬁé simple types of exercises.)

" A guestion whlch vorits serious investigation is whether leaming
.8 secona larguage througn typewriting is as effective as through hand-
Qriting. The kinetic memories involvgd exe quité different and may

vary considerably in their effectiveness. In any cese, & device

. S ' \ . -
wnich could read handwriting (even if it could recognize only well-

forred letters) would be of great Value.”

Ccnflicting views about the use o computerized instruction

-
3 N

et ugs asuuhe that the experiments we\are conducting now with
volunieer students prove that computérized instruction allows the
student to reach levels of }::e,ri"orm&n"ce suBstanti&lly higher than
“hose they would reach with the programmed text. Should we then
decide that éll thea stﬁdcnts taking a French course should study
with the computer? If so, should we do this by requiriﬁg attendance
at a computer terminal a specified number of hours per week or by
makin;: Lhe course materials available only on fhe computer system?
éhoulu we-grive all he oxaminutions>on the «computer?

. ohrony case could Lc:mude'fo; the requirea use of computerized
instraction. It mighi bo arpued tnat a teacher's foremost' duty is
to br.npg eatih of his.studcnts to the highest possible level of per-
formarce and that in order to do vo it is his responsibility to
choose the "btest" cource cbjuctives, the "best" textbook, the '"best"
classroom tecaniques, and e "pest" medium of study for out-of-class
work. ' )

Ohjections would com. from studdnts who cannot fype ard who would'
claim that the avility to typ2 should not be a pré}equisite for a
French gdur:e, from students who claim that they are afraid of machines,

from students who belicve thut computers dehumanize the educational
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process, from studeuts wlxo-—in the name of privacy--do not want a

teacher to be wle to gather data wbout their utud\/lng, etc.

e —nr ownTXPCTien ¢ indicates that this type of coerciocn usually

failss the students who are compelled to use a method or technique
against 't';hu-ir isill--whatcever the cauvse of their hostility may be--
show such & lack of aprlication that the poor results they\obta.in
trove to thelr :;guisl‘acﬁbx: thel their hostility was justif‘i\éd and
Cthet they would Dave TorTorned Telter had they “boen left fre & ToN -
choose their own medium of study.
Some teachors (for redagogica) reasons) and some administrators

(for financial reasons) might adopt an cpposite point of view. They

mioht taink that access to t}m,‘"'comp,uter system should be "& privilege

~and should be restricted to the students who show clear evidence
that ‘ﬁ'}xey intend to reach their own highest possible level of per-
formanie. Why, they might ;:é.y, L_f}flow a student to tie up & terminal

. when his ambition does not 10 any higher than doing the very min_imum

amownt ¢f work needed to puass Lhe course? '

i

Cur own preference is Lo continue to meke the use of the computer™

optional.h We consider that PLATO IV is an cducational resource \
similar to tue library. We point out to our students the potentia.l‘
benefits tney,can derive from the computerized version of the course
and we 5 Lress tnat these benefits can reach their fuil value only

when the computer ic used regularly. We leave the students totally
free ©o usce the computericed version as they wish: they cen skip

tordard, redo any vrercise, sclect The type of help wiich »th\ey’find.A
most buneficiul, ete. W ure confident that the students themselves

can acoess the valu: ot computerized instruction accurately; 1{'=-=-0on

el oom==they fina “hat it does indeec helg them leamn, its success

will be wsswured,

We nlso belleve thut, in languuge courses, the computer should

not bu wed Lo g,,xv- it L.nnmt fons that count toward the student's

grade 1i, the course. 'T&u;n- i. Lhe innerent danger that a student who

does not recoiv the grade fee tuinks he deserves will blame ' the com-

puter and soy that it made nomistake in processing some of his answers

I3

or in computing tis grade.  Moreover, some students who feel quite at

sase when they do practice work with the computer become very Inervous

if an examinution io yfiven.  Thiv, luevitably, leads to negative

19
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In short, we believe tha” the success of computerized.iqstruction
depends on the student's regarding the computer system not as a
¢ tyrannical taskmaster, but rather as a tireless and resourceful tutor

always ready to help when needed.

b« Oral free‘expreSSIOn

In a typical language course, tie student is expected to do ome
to two hours of out}of—cl&ss work Ior each hour spent with the tesacher.
_In class, tHe teacher usuallj tries to_haﬁe some free oral expiession
practice in addition to the directed expression practice (only"one
résponse acceptable for each stimﬁlus) tHrough which he teaches synt ox
and morphology. With trat syqtem and with classes of some 20 students,
it is difficult to give each student more “han 2 mlnutes a week for
troly free oral practice and there are considereble dlfferences be-
tween the leveléﬂ(accuracy and fluency) obtained in directed éxpression
and free exprussion. We trled to determlne whether this situation
could be improved with tne use of programmed materials.

One of the basic principles ot programmed learning theory is that
the materielc are tested repeatedly until the sequenc1ng of the_items’
Lo be taught the explanations and the exercises are so clear that nd
outside hilp io.neéﬂed {or their’use; that is, programmed materials
should allow total self- inutruction ‘ . !
" Aftgr the publication ot the 1965 versian of our programmed ‘.(
materlalq, we tried to have the students work with these materlals
entirely on theilr fmn (total self-instruction) so that all their
time with the teacher would be spent on free expression. The class
‘was divided into groups of three or four students for the free ex-
pression practice and each student was given ten minutes of practice
per week. To facilitate the seli-instruction work, we installed
high-fidelity audio equipment and the students used sohndproofed
roomslwhichlallowed loudspeaker listening (rather than the more
tiring headphone ‘listening). ‘

thia echriment was performed several times with the programmed
text and once with th= cbmputerized version. Each time, it failed '

on two counts:

20
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a.  The vast magozlty of the students (see next section for

exceptionai students) did not do as well with the programmed materi-
als as they would have done if some classtime had been spent on them.
“Whether we usz the probrammnd text or the computcrlzed version, total

selt-instruction 1cfu.1tu in a loss.

v. E!},_il.f.@_ﬁ‘,,,,gxz;r,e_ss,ign > there was a 1i ttle—progress—-in fluencyy ~— 7

but it was more than offset by a loss in accuracy (probably caused
by the failire of {a}). Attaining satisfagtdry levels of accuracy
and fluency in >ee expresslon does not seem possible solely through
clussroom Lractice. . .
' For the time veing, there does not seem any way of simplifying
or accelerating the Qrocess of acquiring satisfactory levels in free;
expression.  We will havedto continue to dépend on & balanced combl-
nation of directed expression and free QYPTEQSlOn in class and much

- frec expression practice obtained through the use of exchange students,

taps correspondence, sojourns in the foreign country, etc.

Computerized instruction and the exceptional student

By exceptional student, we mean the type of student who is -
nighly-gifted for language ?Laéyi\gifhly motivated and self-

‘disciplined. = This student finds the usual languasge class toq slow
and much of nig fime there is wasted. ’

Language departments rareiy give the exéeptional student the
attention he deserves. Such students are too few in nunber to
warrant the setting up.of special ééctibng.

¢ We have begun an experiment designed to determine whether a
combination of computérizcduinstrﬁction and teacher-directed activ-
ities could meke small sections (for example, four students) finén_
\cially viable. The grouy we have this year meets only one hour per
o Qeek with the teacher. It this should prove adcquate, a single teacﬁer

N could carry four such proup“ at four different levels, an® this

.. ~combination could bLe considered a teaching load equal to one regular

Lpourse,

O
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’to follow its deVPlopment

CONCLUSION

lany language teachers today have not had any training in hpplied
lihguistiCJ, have not heard of programmed leafﬁing, and feel 111 at

ease--1if not downrlght hostile--when educational ‘technology is dis-

cussec. What Chance is there that they will show any interest in a
methoc of instruction which combines these three fields? ~?7'”
Those of us who work on this rroject would bg‘pleased to try to

show that computerized instruction can have its i:igg,?n the human-

ities and that it does hold much promise for the 'Juvenationuof~””_
second-language acquisition. We can meet here at the University of

Illlnwls wltn anyone who is 1nterested in thls project and would llhe
o

Notes
l. For a description of the PLATO systems, see Elisabeth R. Lyman,
Plato Highlights, July 1975 and David V. Meller, Using Plato IV
July 1974 (CERL, University of Illinois).

2. Fernand Vazty, Programming a Basic Zurezgn Lahguage Course, 1962,

out of print, reviewed by John Carroil in Cbntemporary Psychology,
November 1962.

3. Fernand Marty, Elements for berLExpresszon in FTench (Champalgn,
Iliinois: Audio-Visual Publlcatlons, 1975) . xdi- x111

L. Most -of the computur urogrammlng for thi cburse has been done by
Robert Ariew (now at Pennsylvania Statq&%hlver51ty), Robert Hart
(University of Illinois) and Susan Cempenini: (University of '
Illinois). :
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