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The demand for computers to help manage learning
comes mostly from those engaged in attempts to individualize
education, who hive discovered a need for computers to help then make
decisions and organize their data. This paper considers the problems
that can arise in implementing computer-managed learning by
ind4'ating what has happened in existing, operational projects.
-Fi'st, it describes some of the problems in diagnostic assessment of
learners--the process of discovering what repertoire of behavior each
learner -has already acquired and where the gaps are in that
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analysis, and banking of test items. Next, problems in the selection
of a particular sequence of objectives for an individual student by
the computer are discussed, and finally, some of the problems that
teachers and students experience in using the computer system are
identified. (Author/SH)
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This paper Is about problems in using -the computer to help manage the

learning process: It is plot about computer-assisted instruction (as that

term is generally understood), computerised class-scheduling, computerised I

educational accdunting and financial control (Bushnell and Alien, 1967), or

the linking Of ,computers in networks (Weingarten, et 01., 673) although 1111
. ,

all of these the computer is indeed being-used to help learning.

This paper deals particularly with problems in four'areas:

1) 'diagnostic assessment of learners t.

2) the generation,-analysis and banking of test ImMs

..1) the sequencing of learning materials for Individual students

4) the Interface of students and teachers with the computer

These -areas were'selected at the request of Richard Hooper, Director of

the National Development Programme in Computer Assisted Learning, for which

the pryer was preparied.

$'Ise source of. demand

Whr does the demand come front fiat. computers (0 help manage.learning?

certainly do et; notarise in schools or colleges in which.traditional

ilock-:,tep' method:1 of teaching area employed. .Teachers who assume that

all their tAticients are closely tilmilar, and that these students will proceed

al the SOO.* rate -by the same routs; through the matter tai be learned, will

al50 assume that the Computer has little to offer.

ihe demnnd comes from :hose engaA In-attempts to Individualise

. _

t 1011.

'bout 50 years ago, Washburne et al. (1926) and Parkhurst (1922) .

reported that teachers using the'WinneIka Technique and the Dalton Plan,

Aim sefiemes for individualised learning, found diagnostic assessment and:
t

rocord-keeping functions most time-consuming, both for teachers and

Yei the data volume In those schemes was small by comparisqh
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with the volume used in two large American computer-managed individualised

educatiOn projects now in operation. Nor was there any attempt in those

schemes to evolve sets of- Instructional decislon-rules-ito guide students)

that-used the data.

In the United States, new impetus was provided for the individualised

education movement by Project TALENT (Flanagan, et al., ;1962). Project

TALENT, itself made possible by the computer, involved theicoliection in

1960 of nearly 2,000 items of information for each of 440,000 high school

o students. The data were banked in a computer, which subsequently. produced

- a great number of analyses. The students were followed up one, five and

tun years iatdr, but it Was the initial analyses that demonstrated in some

--71"

detail the need for individualising educa.tion. Flanagan (197 -1) stated that

'between 25 and 30% of ninth grade students had already 9chieved as-much.

knowledge and ability in such fields as Eitglish and Social Studies as the

average twelfth grade student. This great- varlebility in the leveiv
0

achievement of the: students in a particular class ,suggested-'a very real

need for individualisation...'. Flanagan also found that TALENT data

.refleeted students' feelings ,thnt their high school courses often did not0
mnet thi.,ir needs. and thnt there was a lack of stabillty.end realism In

the students' occupational choices- at that time.

TALENT led to the foUndlionef Project PLAN (Program for Learning in

Accodnnce with Needs) in 1966 by Flanagan. At about the same timo Glaser

and others (Cooley and Glaser, 1968; Glaser and Nitc6, 1970) In Pittsburgh.

conceived 1P1 (IndivIduallyPrescribed Instruction). These two are major,

computer-monpged individunlised education projects Into which many millions

of doilaes of development money have been.poured. -PLAN represehts the

most ;:.omprellnsIve use of the computer. -Offering complete cureicula in ,

mathemath:s, language, social sciences and mathematIca for both primary anti

sc.condory IP! is a more limited scheme, covering only mach-
.

vmatie.3. language and problem-solving techniques at the'alementary level.
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The Open University represents e'utilityi model in its use of the computer,

and does not offer as much individualisation as the other two. From the

three, a fine ronge.of examples can be' provided of the problems that arise

in implementing computer-managed learning.*

Four problem areas

Computer-managed learning systems are built on a scientific,

behaviourally-based model. .(This could be an adverse comment;) The

t,ystels are built by people who beLive-it is possible and useful to

enalvie, categorise, measure and change the behaviour of students (see

Cooley and Glaser, 1968; Anastasio and Morgan, 1972; and Glaser, 1969).

most of the problems in their systems arise in their- attempts to carry out

thse.functions. Frequently the problems are the result of sheer human

diversity: there are too many yeriables to take Into-account. Even the

1,000,0110,000 Items In the TALENT data bank cannot provide exactly the

information that is irequ!ed for certain Important decisions about a

ianing. Other problems nrIse from the need to blur

discriminations, to over-generalise from specific data, and so on.

Such prohiews are-not always solvable, but this paper rat l'eAS(

indicate; what they'are like In txlsting, operational project's, First,

It descrthes some of the problem in diagnostic assessment of lenrreNrs,

that is, the pro.ess of discovering._what repertoire of behaviour earh
-41

learner ha:. already acquired and Where the gaps are In that repertoire,

wistimIng that for him certain sets of educational objeletives are desirable.

Second, nis paper examines problems in the generation, 4nelysis and

6.61111111111. ..114.,..b.1.=1.0401100111

Aroutuio: ibrc ere sore, eel other projects that would yield further
vxumple.. oi vs-obit-1ms: e.g., the Computer Managed Learnineroject at
Coluredo 3iteiee University, the Instructional Management Systems Course
at We..tere Washiegton State College (Latta and Straughan, 1972), and
(Pw.- Ably un longer operational) the Instructionel Management System
drvelevvd pintiy by tha Southwest 'Regional Laboratory for Educational
rte -.eaich and Development and Systems Development Corporation, for Lot
AngelA elrmentary sehools (Cockles and Koo10.1969).



banking of test items. Since test items are intended to be valid for.

certain educational objectives, these objectives enter the discussion

again. Third, the selection of particular sequence of objectives

for an individual student by the computer contains a :further set of

problems. Fourth, this paper- identifies some oe-,.the problems that
0,

teachers and students experience in using the, computer system; these

:re commonly called interface problems.

Problems of diagnostic assessment

Fundamental to any computer- managed,-learning system.that attempts

to match objectives and materials -to learner characteristics and needs

are analyses of each of these: learner characteristics and needs,

leara4pg objectives, and learning materials. Diagnostic assessment

'Involves identifyina the learnerls'characteristics and needs, Its first

purpose ib to make possible logical selection of npproprinte objectives

For the learner, thus guiding him through the system towards goals he may

taki: :,emu` .;mall.part in determining. Its second 'purpose ir..ta:N make

pocl,11110-1-na1cal selection of appropriate materials that will offer the

learner a variety of routes through the knowledge: at a pace largely .

determined by himself. Just as the good teacher wishes to knoW.his
0

indivhieril pupils well enough to take: into account their peculinr nee0.,

so in the computer-managed system a data bank of student characteristics,

including details of recent, performance on tesls, intended tolform the

basil, lor 'Individually, prescribed :estructior0. or for °learning In

accordance,w1di needs...

The first probleMs arise in the computer-:based system when the data

bank has txl,be filled. Consider the 'Open University; the simplest iystem

or the three examples. when Its data bank of student characteristiCs

concerned. The bank contains, for each student, a minimum or biographical

data c.Oliected on his appliation form. Few, if any, of the'dotails are

of velWior thohe who construct thei courses, and none at 'a 1 1 aro taken
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Into account to determine his course of study. Once he starts studying,

his test results are also banked; some of this set of data.does at least

go to ws: tutor and counsellor, and may help those people to help him.
r ,

In PLAN and 1P1, students provide large quantities of data through

v4tensiv testing carried out at various times but particularly at the
t

'rd o4 the $01001 year. For example, in PLAN, a student takes an annual.

Le..t hattLry consisting of 1) an 18 -scale Developed Abilities Performance

ie!,;, ,z,sesing su,;h variables as vocabulary development., reading com-

t
.

1: . hension and abstract reasoning ability; 2) a 30-scale General information

let to determine his patternof functional Interests; 3) a 12-scale PLAN

Interest. Inwntoy to ascertain areas of potential or expressed interest;

!t) a Sudot Attitude inventory; and 5) a battery or PLAN Achievement

Ih!2; battery Is in addition to the test's he takes lot uch or the ...--

11,,,tnty or ,.0 modules he studies each year In at least four major school

1.1o1'. to PtAN, data are also canceled from the tea(;hr about the .

t
1,.0 ,- .a,itil y to work independently.

,
!two- are three kinds of problem that arise. They relate to the

,

plod, 01 data co!lertInn, the appropriateness of the tests, and the ways

in whith the data are used. t
t

111-,tly, the mode of data collection is open to criticism. . ltmterl.
gft,

of poper-nad-nencil tests as used In PLAN seem the only practical way to

(1010(1 dain for the computer bank; lengthy structural interviews,

til...eiv:ilkla .,1 classroom behaviour and other psycho-sociological means tit'

measullnq Are generally out of the question. Yet'the batteries induce

f
.

.ttona te..1-orlentation In students (even adult Open University students)

.0 that many !cord the te:sts as the most Important part of the prO9ramme,
4

and only regard the learning materials as worthwhile if they relate closely

to the te,.(t.. This is undesirable, since even large batteries supply only

limited samplings ot student attitudes and performance.

P



SeCondly, the tests are often_inapproprlate, so that the data are of

t t i e use for diagnosis. Many of the test results leave t hi 'Instructional

designer saying 'so what?'' For example, what use can be made of an

abstract reasoning score? if the: score is low, can the student be asked

to complete I earn ing modul es that wi 1 I take the score Into aceoun t , or

produce an increase in it? The answer is no, beca
I

use no modules have been

designed with that particular construct' in mind, nor do Instructional

designees have much idea of how to put together such modules. There are

a i-ow area's, such as mathematics, where the matching of test scores and

.-.learning materials is a little more straightforward, but even In those

areas the docision-rules have not yet been devised for the I oariter to

err,.: from supposedly diagnostic scores to appropriate learning materials.

Cooley .-ind Glaser (1969) admit these difficulties inthe IPi proJect.

rni tdly, the data east I y get"misused. Because the tests yield

eua-nti tied tleta, these data quickly assume- a validity and rel.lab I lit), t=ile

tu: level s that- wont d be quoted by the test Sitice tho

dota have t !-,e used to guide difficult deck on.s about modules te 14.

ioe temptation to move into a mechanistic mc:e or thought 1!: very

1 10119. I rhe data say you are a 24711 type, therefore you should Study

module 1 32. ' This tendency Is reinforced in PLAN, where the

'computer is supplied with to set of decision -rules r latIn lefly to what

the student- already knows, p,lus his pace of stud . e rules lead-to the

)1'i-1(1'7(1On hy the computer of a programme of study for the todent felt the

olsuin9 quaker or year. it Is true that in PLAN (and at the Open

tinOtisity) the computer can be over-ruled by the te:fither, but the tomputor

9.6>eors to have far more dlagnos-tic data at its fingertips. Its

{rggp art usually folloWed, badked as they are by about 40 ssoonds

computmr limn, rsprosenting %In extremely large number of decisions for each

ut4dent- The rules ,themselves, however, are rather prim' tlyst If a

tudont has completed modules X and Y. ho_ should new do a, In so many days;
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if his reading level is Below a certain score, he should use Ole'easyl

1

unit (if one was prepared for that module); if he has a record of poor

independent study habits, the teacher shotYld be reminded of this for

units requiring mostly independent study, and so on.

A more flexible but also more limited system of compute -ased

diagnostic assessment has been developed in a few small projec.ts uOng

on-line testing. For example, the UniverOty.cf California di 0a4 it,

hits qiven its students in-animal and human physiology access to a

compuier terminal on which they can tevt their knowledge of-'-nurse

material and receive advice on remedial work. (Walters. R.F. et al., 1972).

1his project is heavily dependent on tutor stoport on a ratio of 1:3 up

to I:1'1, the,refore It cannot easily be nompAred with PLAN, IP! or the Open

University, \

Problems in the ge,neration, analuis and banking of testitems

Stniurow (1965) was one of the first to use the compute to "iovoot"

or oenornto test items. His interest-lay in thr.diroction of ino

,empoier to heti gene rate programmed learning sequences, pai:ticulnrly In

ilia-hemntics., Several reports were published in the late 19601-1 by

Stolurow.nd his:ccolleagues at the UnivorSity of Illinois, but her.e studie,

mte.t he regarded a.t strictly experimental work.

Suppes, at Stnnford University.-(see Suppes and Morningstar, 19/01, hnA

experimenev,d with computer generation oft test-items for methomotles Hod.

Ioeic his t.eries of applied CAI studies. Searle, his chirf adtwational

Indicnted (in a persona) interview in August' 419'/3)* that this had

hero) one ol the least successfUl aspects of their studies. She emphasised

diet to eet the coiiuter to-the t. tare ol generating test-items a gtekt dehl

prelimloory pedagogical work WO4 required. In the process a this work

It was quite likely that the investigator would discover that the

materials were not rich enough to-yield a large number of

g cm?. ., compute': generation t 1 tems depends on the eAlitence of stiveral
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(actors or variables that can be manipulated. For some subjec;-matLec4,,

Searle had found that only trivial variables were aval lable for manipulation.

In Searle's opinion, It was very expensive to generate items by com-

puter and seldom was the expense justified by the results. She thought

there were relatively few situations in which such a large variety of i ten*

was required. Even the Open University's demand for a number (up to 15)

or tests covering the same material , for use In different years , was probatdy

too small to Justify computer generation.

A further problem arose in connection with the computer-generated i

to Suppes' project: In the schools, it proved di fficult to persuade peovle

who_h0 not set the tests to accept the results for students they hnd

-tnught. 'this was possibly a general 4problem of teacher attitudes towards

external agency, but the teachers felt that the tests were often

in,..ppropr iate. The items may indeed have been a poor sampling of the

Lim ricu) nm taught by those teachers - even I If the Items were representative

1 some written curriculum. If the items were not representative, then the

. ;:cen)(1 have ,a Just complaint that the tests were apparently ron-

I i 01 1 Jog the curriculum. As In many instructional situations, the

iv lJtionships between curriculum, objectives and test items may not have

ho-n as good as they should have been.

Whether or not the computer Is used to generate test heats, 1: czil

L a toi n Iv help to analyst, them, both In terms of content and performance

(1%nker, 1971). Content analysis of tems Is carried, our for lndexl ng

purposes, and the computer Is used simply to provide a bkSt access system.

Thus within yin Item bank there wi 1 1 be groupings 010 terns by subject-matte.;

(onrse levul, question type, and so on. A complete test can be put

twothor according to any sot of specifications using those groupings,

once there are sufficient items in the bank. The problems of compilation

originate In difficulties of content recognition (see Garbner, et al.,

1969) and selecting 51.1itabis descriptors, difficulties not peculiar to

computers (Committee= Information In the Behavioral Sciences. 1967).
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The content specifications would be regarded as useless however,

without performance data., Many years of psychometric work have lt41to

...,-..
a set of standard requirements of data for items in a test-item bank.

these requirements include difficulty and discriminate indices,

reliability indices', and descriptions of the samples on which these

indices are based. The discrimination .Index shows the extent to which

students who do well on the test as a whole do well on individual items:

i.e., does the item discriminate between.good and poor performers? The

ref lability index reflects the consistency with which the item appears to

test performances; for examre, an ambiguously-worded item Is likely to

yield low reliability. The descriptions of samples used in deriving the

Indices are vital for the test compiler to be able to Judge whether the
,

Items are appropriate for the group he intends to have tested.,

. There is no problem in providing these basic performance date through

the computer, which Is ideal for analysing the scores of students who have

.tit ready taken the test I tems. This Is standard practice in some North

Aiw. r 1 1:,-tri tin 1 ve rs I t I er, , v,thich make wide use of objective test.;. in far 1,,

-the computer can qui te easily provide a number of additional indices, tisefui

to the test author in. reviewing his items and in deciding which, to eliminate.

or rev's(' (fhorndike, 1971). A quite sophisticated system of this kind is

being prepared for use in the Open University (for an outline of the pro-

posal, %te Lewis, 1972).

the essonce of a computeri sed test-I tem bank I s that the lest I tut I tin

has not only 0 reserve store of items toady to be assembled into tests, at

short notice If necessary, but also a store of items of known characteristics.

Yet the loi lowing examples indicate that frequently this, Point is' ignored.
e

At n Junior col lege In Jo1:1 rat, Illinois, a ml n I.-bank of items. was deVel oped

on a small computer to serve the needs of a biology for molt tipje versions. of

a t:est t,eci In an audio-tutorial course. The report on this work (Wagner

and Bleed. 197,2) I ntil cotes that items weJe selected at random. from the hanks

V.

fit
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not on the basis of known characteristics. This is not really satisfactory.

A similar bank at Washington State University lacked not only item

characteristics but yielded,Otonishingly low reliability coefficients

(Hammer and Henderson, 1972) because of poor psychometric design. The

EXAMINPlest-item bank used at'the College of Business Courses at the

University of South Florida is also a primitive tool, psychometrically

speaking (Birkin, 1972). A bank developed at Iowa State University for

a biology course did at least have difficulty estimates attached to each

item, but these were not refined on the basis of student performance

(Franke, et al.; 1972).

The value of knowing the characteristics of the items, at least in terms

of given test samples, is that tests for different purposes or parallel

forms of a test For the same purpose, can be compiled. For example, many

university tests compiled Intuitively have a large proportion of medium-

difficulty items, yet the aims of the examiners Inc.Wderisolating the

excellent and the failing students, The difference in practice between

the failing and passing students may lie in one vitas Item, failed by thv

failures and passed by the rest. Instead, it would be betior to have

of that level of difficulty and fewer middle- difficulty Items.

In summary, item banks have a disappointing record. The probl&As are

Items

not insuperable, bet'few institutions have tried to tackle.them.

Problems in the sequencing_of learning materials

Bruner (1960) suggested' that schoolchildren of any age could be taught

any concept, admittedly at different levels of understanding. Gagni (1965,

1968), on the other hand, argued or the hierarchical nature of learning

tasks. in a recent seminar, Pask proposed that a nodal structure tan be

Identitied for ally field of subject-matter, and that learners may enter that

structure.at many different points wlth.falr chances of successin learning

its contents.

Of these three authorities, Gagne is the One chiefly espoused by those

working with computer-managed learning. This Is not surprising, since he



is able to supply a more dogmatic set of decision-rules for sequencing

learners' vseof materials.

The basic problem in using the computer to determine the sequence

each learner should follow is one of finding reason! for reducing the

-00-k options open to the student at each decision point. For example, if a

student in PLAN has just completed module 21-540-2, Multiplication and

Division of Fractions, what is there to prevent him from going next e;

an/ module in PLAN? For a series of ten objectives, there are over

3 million possible sequences.

To begin with, there are practical restrictions. For example, the

supply of instructional materials in any one classroom is limited by cost

and space consideration. Third graders cannot study high school modules,

and even wealthy American schools are forced to assume for economic

reasons, that no more than a dozen students will arrive at the same

module simultaneously: the cost of equipping classrooms would otherwise

be very high indeed.

In addition, there are theoretical restrictions', chiefly in mathematics,

when the sequence of learning tasks is thought to be critical. Even then,

however, it is interesting to note-that there was some disagreement among

the mathematicians working on PLAN about the sequences to be followed. in

the event, the chosen sequences are similar tothose in the available text-
,

books, because the student is less likely to become confused if he follows

them:

For most of'tho modules. heiWeve, the sequencing rules are extremely

arbitrary,, and may actually detract from the individualisation of learning,

since the student will have to ignore the computer's authoritarian

instructions in his programme of study if he wants to change the sequence

written into the computer for one that he likes better.
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Dunn (1972) reported that in PLAN, a student's programme of studies

would be determined by the computer taking into account his long range

goals (Vocational interests,), state and local curricdiumfeqUirements, and

his past achIevements. His paper certainly does not explain clearly how

this is done. He escapes heiny specific.. From all that has been

published on the use of long range goals in KAN, there is no Indication

that these goals Influence the sequence of studies except possibly at

secondary shool level, where some subject areas may be deliberately

excluded or included. State and local requirements have a similar effect:

they may require that U.S. history'shall be taught to all eighth-graders,

for example. A student's past achievement scores are also unlikely to

Influence the sequence of studies, except by accelerating the student

through subject-matter In which he has excelled and decelerating him In

areas in which he has-failed before.

In summary, the computer does little to resolve the perennial problems
1

of sequencing faced by all curriculum reformers and designers. Decisions

about whether a student learns set theory before he learns vulgar 'fractions

remains in the hands of the textbook writers even In PLAN, since the

modules are basically sets of Instructions for using portions of existing

texts. Certainly both PLAN and IPI are far from the stage of being able

to use the computer to manage the sequence of learning for each student In

a fully adaptive' fashion.

Interface problems
-S\

People tend to blame machines. In computer-managed instruction, the

computer comes In for more than its share of blame from administrators,

teachers and students. Many of the problems can be tracedto the Interface,

or the point at hh the people actually have to kn:e the machines by

communicating with them. Interface problems arise mainly through incorrect

signals being given to the computer.
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These incorrect signals are of two kinds: incorrect programming of

the computer and incorrect data. The programming of the computer'is in

the hands of the developer of'the system, whether it is the Open University

or American Institutes for Researc0WesLinghouse Learning Corporation

(for PLAN). Errors in the deVelopmertt stage may cause problems when the

system becomes operational, but these can be remedied in subsequent years.

The secood type of error, incorrect data Is much harder to deal with,

and deserves special attention here. The issue that is at stake is the

validity of thellfea4aie used to reach decisions, immense as it is in each

of the three systems, PLAN, IPI and the Open University. The problems to

be solved are those of rendering the base more valid.

The first point at which learne,"s meet the machine, as it were, is in

entering the system, The applicant to the Open University receives a form

designed to be data-processed. (he limitations of the computer require him

to code for the computer data about himself, about his occupation, for example.

Most applicants are not accustomed to doing this. In PLAN, students taking

the initial tests not only have to use an (ubiquitous) identification number;

they also have to use IBM score-sheets that can be read by a mark-sensing

terminal. These sheets not only require unaccustomed responses but also

limit the types of questions that can be asked quite severely (27 five-choice

items).

At the Open University, in PLAN and in IPI there are checking routines

built into the programming to ensure that certain types of errors have not

been made. Thus the document-readers will reject an incorrect identification

number, will reject a score sheet on which a guessing student has Oirked more

than a certain number of 'slots' for answers, and will reject a test for a

module or course the student is not registered as studying.

None of the error-detection systems is entirely foolproof, but the

estimates by the Open University computer administrators are that less

than 5% of the documents enter the stem with errors. This estimate may

v

ry
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be on the low side, however, since other documents may be filled in correctly

from the computer's point of view but represent a range of errors on the part

of the student in complvting the document. For example, he may have skipped .

a line or two by mistake, thus throwing out the whole pattern of marks on the

rest of the score-sheet. Computers can be programmed to search for this

type of error, but at greater expense..

In PLAN, most schools have their own terminal, an IBM 2956 optical card

reader plus an IBM 2740:control urOt and teletype.' Some of

those involved in developing PLAN envisaged that students might have direct

. access to the terminal, but it soon became apparent that normally only
I

1

jf

teachers or clerks would be using it During the!, night, the terminal is

operated from a central computer (a one time East and West Coast terminals

were linked to an IBM 360/50 In lowa), the cards are read, and the output

for the teacher and his students is printed on the teletype, ready for the

next day of school. The readers an only read f2 words a minute. These

are too slow for a system that will have 60,000 students in 1973-74, but

faster terminals are more expensive. Slow terminals mean not only high

line costs but also delayed turnaround, which in turn may lead to reduced

use of the computer facility. Indeed, Westinghouse is now selling PLAN .

as an individualised system with or without the computer-management. That

decision was of course guided by commercial as well as educational motives.

In IPI, a PDP-15 computer is at the core of the system, being linked

to IBM 1050 terminals and IBM 1232 scanners in the schools (Glaser, 1969).

.°
Flanagan (1970) certainly pinned his hopes on PLAN students being

able to use the computer to help them. He wrote ';t is possible that the

main social impact of Project PLAN will be through its computerised guidance

system by which it is hoped that the students will formulate reasonable

goals, develop plans for achieving those goals, and take responsibility for

carrying out those plans'. Yet, as we have.seen, the articulation between

the battery of tests used in PLAN and the instructional programme is weak.
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The computer absorbs a mass of data, and by some devious magic, suggests

a programme of studies. it is left to the teacher or counsellor to

explain, if he can, the magic. This.i5 one of the critical problems of

interface. It can only be solved through establishing in the minds of

teachers, counsellors and students the validity and reliability of the

processes within the computer. There are those who will believe the

computer printout simply because ic from the computer, but there are

ethers who wish to have the processes explained. On explanation and

analysis, the processes reveal many defects. The fact that human

p'tanners and designers were responsible for these defects, and that human

teachers and counsellors have many defects too, does not solve the

interface problem.

In the Open U rsity, similar problems of interface persist,

chiefly in the ipuier-marked assignment system, but also in the survey

research carr'ed out by the University using computer-read questionnaires.

Amor students there is a basic distrust of the computer's ability to

score the tests correctly; this is in spite of the fact that in every

single case, students' appeals against faulty scoring by the computer nave

proved groundless. The students have not had great difficulty in learning

how to use the forms, however, and accept the computer-marked assignments as

part of the continuous assessment of their year's work. In the survey

research, there have been the usual problems of students completing

questionnaires for television programmes in weeks when there were none,

and of misunderstanding directions for filling in the answer sheets for

the document-reader. It is hard te assess whether 'hese problems originate

mainly in the format demanded by the reader (and hence the computer).
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Conclusion

This paper has not listed every problem that has occurred or been thought

of in attempts to implement computer-managed learning. Nor has it provided

a ta4onomy of such problems. Instead, it has discussed a selection of real

problems that have to be recegnjsed by those who wish to realise the

computer's immense potential in helping to manage the learning process.

The criticisms of the Open Universit,/, PLAN and 1131 reflect upon areas where

problems have not yet been solved, and Ignore deliberately the great con-

tvibutions that each of the three- have made towards improving learning.

Finally, this paper is by no means a compreilensive review of the

relevant'literature. It is written from the viewpoint of an educational

psychologist, not a computer specialist, end omits references to technical

aspects of the wmputing or data processing equipment, for example. It

also omits much relevant theorevital iiterature on curriculum design, testing

and evaluation. Next time, perFae,.. o ,,hort book will Le needed, rather than

4

a short paper!
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