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ABSTRACT

The demand for computers to help manage learning
comes mostly from those engaged in attenmpts to individualize
education, who have discovered a need for computers to help thea nmake
decisions and organize their data. This paper considers the problems
that can arise in implementing computer-managed learning by
indi~ating what bhas 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 -
repertoire. Second, the paper examinres problems in the geheration,
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 f£inally, some of the Problems that
teachers and students experience in using the computer system are
identified. (Author/SH)
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This géper ts about problems in using the computet to ﬁelp manage the

learnihg process’ lt is not sbout compu;e}-assistéd instruction (as that

term is generally understood), compaterised-class-schedu!ing, computeriséd‘
educational gccdhnting and financlal control {Bushnel! and Allen, 1967), or
the linking of computers in-neqhorg; (WCJngaftén. et dat., f§73)lalthoughilq

all ol these the computer is indeed being used Lo help learning.‘
This paﬁer deals particulartiy with probiems in four areas:
. " e ! \
1) 'diagnostic assessment of learners - .

"' 2) the generation,-analysis and banking of test {tems

¢

J}  the sequencing of learning materfals for individuai students -
M) the Interface of students and teachers with the conmputer

These -arcas were selected at the request of Richard Hooper, Dlvector ol

- . -

Liw Nalional bevelopment Programme in Computer Assisted Learning, for which

Lhe paper vas prepared.

L

fhe source of . demand _ .

Where does the demend come from {br computers Lo help manage. learning?
li certainty does not arise in schools or colleges In which. traditional

flock-»tep! methods of teaching are employed.  Teachers who assume that

-

all theiv sddents are closely simitar, and that these students will proceed
At the same rate by the same route through the matter td be learned, witl

also assune that the deapurer has Ittle to offer, ‘
]

The demand comes from those engugéﬁ In attempts to individuallse
edinit ton, ' . ' .
“About %0 years ago, Washburne et al. {1926) and Parkhurst {1922).°

reportdd that teachers using the Winnatka Technique and the Dalton Plan,

=

Two schemes for indlviduatised learning, found diagrostic assessment and:
. . - l .
record-keeping functions most time-consuming, both for teachers and

puplls.  Yei the data volume In thosk schemes was small by comparison
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" the studen(s! occupational choices at that time. . . . .
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with the volume used Tn two large American computer-managed individualiseh
educatigﬁ projects now in dhiiétion; Nor was'ghere any attempt in th;se
schemgs to evolve sets of-fnstr&ctionaP decislon-rules-(éo Quide students)
that- used the dafa.
In-[he United States, new Impetus wés provided for the Individuallsed
aducation movement by Project TALENT (Flanégan, et al.{;lBﬁéJ. . Project

TALENT, itself made posslibie by the computer, involved the collection in

1960 of neér!y 2,000 Ttems of information for each of 440,000 high school

Cstudents, The data were banked in 8 computer. wh[ch subscquentiy producad

a grua£ nuﬁber of analyses. The students were ol lowed up one, flve and
ten years {atdr, but it was the inltial analyses thaé ;ennnstrated in some
detail the need for {ndtvidualssing education. Flanagan (1971J stated that
‘hewween 25% and 30% of ninth grade studentslﬂad already qchieved as Anuch,
knowlcdgt and dblli[y an such flelds as Engllbh and Soc[al Studles as the
average twe | £ th gradu q:udent This great- varlabllity In the {cve! of

o

achievenent of the students in a particular class suggested-a very rcal‘

necd for individualisation...'. Flanagan also found that TALENT datn

creflected atudtntq feelings .that thelr high school courses often did not

-

mect thdir needs., and that there was a lack of stabillty. ond reallsm In
YALENT led to the foundqiloﬁ pf Project PLAN {(Program forlténrnlng in
Accovdance with Needs) In 1966 by Flanagan. At about the same tise Glaser
and others (Cooley and Glaser, 1968: Glaser and Nitco, 1970} In Pictsburgh,
conceived 171 {IndividuailyPresceibad tnstructlion). These two are majlor

. , —_ _
computer-managed Individunlised educatlon projects Inte which many mll1ions:

“of doilars of development money have been.poured. - PLAN represents the

mos U comprehénslve yse of the computer. offering complete cGurvicula In |

mathemar Tes, language, woclal sclences and mathemat|cs for hoth primary and

secondary levels, IPY is a mo:c lHimlted schema, cover!ng only mach«

cmaties, language and puoblem~solving rrumuiques at the elemantary Ievel

- -

-
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The Open Uﬁiversfty represents a 'utility' model In {ts use of the computer,
and does not offer as much Indlviduallsation as the other two. From the
three, a fine range of examples can be*provided of the problems that arise

“in implementing computer-menaged learning.®

Four prohlem areas

Computer-managed learning systems are bullt on a scféntlf;c,
bchayiourally-gqs?d model . :(This could be an adverse comment)) The
hYSLéES are built by peobie who bellieve it is possible and useful to
aftalyse, categorise, measure Qnd changé;the beﬁaviour Qf‘s}udents (sec

Cooley and Glaser.:l968; Anastasio and Morgan, 1972; an@ GYaser, 1969).
-Hnst ol the pF%hlqmsbin their systems arise in-thelr-attempts to carry oﬁt
ihea%_functions. Frequentiy the problems are the result of sheer human
diversity: there are too many varlables to take Into account. Even the

1,000,000,00¢ Items In the TALENT data bank cannot provide exactly the
information that is %cqu!“ed fér‘certaln Important declsions about a

i ) . ..
Stodent's Ivarning. Other problems arfse from the need to hiur

diﬁrr[mina[iLnn, to over-generalise from ﬁpeclflc data, and %0 on.

Such problems are not always solvable, but this paper nt Feast
indicates Qhar lh&y“aﬁe Ylke in exlgting,_Operatlgnpl projects, First,
v descrihes some of the problems in diagnostic ossessment of learnsrs,
zﬁnt is, the pro ess of discovering what repertolre of hehaviour earh
tearner ﬁ}; already vcguired and where the gaps are In that repertolre,

Cassunmlng that for him certain sets of educatlonal oblectlves are deslrahle.

Second, -thls paper examlnes prohlems in the gensration, fAnatysis and

Atovtuate:  There are several other prolects that would yield further
vxomples of problams:  e.g., the Computer Managed Learnlng Prajecc ar
Colurado State Unlverslty, the Instructional Managemant Systems Lourse
at Wectern Washington State College (Latta and Straughan, 1972), and
{possIbly no tonger operational} the Instructional Management Syscem
developed Jobntly by the Southwest Reglonal Laboratory for Educational
Rewear el ad Davelopment and Syscems Devalopment Corparation, for Les
Apngeles olpmentary scehoals {Gaddes and Rool, . 1969) . )
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banking of test items. Since test iteins are intended to be valid for
certain cducationa) objectives, these obJectives enter the discussion
again.. Third, the selection of a particular sequence of objectives

For an individual studept by the computer codntalns a further set of

problems. Fourth, thig paper identlfies some dﬂpﬁﬁé problems that

teachers and students experieﬁce in using the. computer system; these

are conmonly called {nterface probliems. ’ |

Probiems of dlégnostic assessment . .

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

to match objectives and materlals to learner character(stics and needs

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

learning objectives, and learning materials. Diagnostlc assessment

“involves fdentifying the ifearnerts characteristics and necié, fts first

-

pucpose fu to make possihble logleal selectlon of oppropriate object!ves
for the learner, thus guiding him through the system towards goals he may

takt: some <mall.part [n determining. lts sacond purpose i to make
ﬁ# . .
posshle-boglecal selecrion of approprliate materials thot will offer the
. (. : .
learner a variety of toutes through the knowledge at a pacé targely

e

determined by hlmself. Just as the good teachur wishes to know, hls

A - - o . -
individual pupils well enough to take lnto account thelr peculiar neads,.

T .

- ]

so in the computer-managed systeém a data baﬁk of student charactaeristics,
including dcla}ls of (Fcent.perforﬁance qﬁ tests; Is Intended to form the
basis lor 'lndlylduaily-p;escrfbed :nstruchoni or for 'learning In
accardance . with needs'.. |

The flrst problens arlse In the computér‘bnsed system when the data
hh;k has ug!ﬁn fllad. Consider the Open Unlvarslty;'tha.slmplast iyétam
of the three exanpled when |ts dats bank of studént characterlstics s .
conce rnad. Thenhank‘;ontalns, for aach‘studant. a minimun of bioggahhlcal
data collected on his appl}cétlon form. Faw,'lﬁ any , of the détalls are
Q . . : . .

[ERJ!: of valua tOr those who construct thea courses, and nona at all are taken
Phrir o e . . ’ . >

-

€
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inte account to determine his course of study. Once he starts studying,

his test ycsults are also banked; some of this set of data.does at least
g to fits Luter and counsellor, and may heip those people te help him,
In #LAN and tP1, students p}ovide large QUanti;iés of data through .

grtunsive testing carried out at various timesrbut particularty at the

vrid 0$_Lht schnool year. For example, in PLAN, a student takes an annual

test battury consisting of 1) an 18-scale Developed Abitities Perlormance

fest, 2ssessing such variables as vocabulary development, reading com=-

(oo hension and abstract reasoning abillty; 2) a 30-scale Genera) Informat ion

lewt to determing his patternof functional Interests; 3) a I2-scale PLAN

fnterest Invenlory to ascertain areas of potential or expressed imterest;

49 0 Stwlent Attitude Inventory; and 5) a battery of PLAN Achicvement
ot ih's hattery Is In addition to the tests he takes tor each of the -
teenty o so modules he studies each year [In at least four major schoo)
b et th PLAN, data are also collected from the leoacher obout the
Cy
bttt abhitiey ta work Pndependently.

[bere are three kinds of problem that arise, They relate to the

S

pode of data collection, the appropriatenass of the testys, and the vays

biowhich the dats are used. * .
. [
Flestly, the mode of data collectlon i35 open tn erhiictism, o Rattervies
-4 4

ot paper-and-pencil tests as used In PLAN seem the only practica! way to

collect data far the computer bank; longthy strucvuratl interviews,

olervation ob classroom behaviour and other psycho-soviologlcal means of

meeasar Ing are gensralty aut of the question. Yet the batteries Induce
r
strong 1est-orbentatlon In students (ever adult Open Unlversity students) -

w0 rhat mony regard the tests as the most Important part of the programme,

F

and only vegard the learning materials as worthwhile 1f they relate clasely

ta the (st This s undeslrablie, since aven large batteries supply only

Vimbted sonpliags of student attl tudes and pertformance.
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Secondly, the tests are often_tnappropriate, so that the data agre of

fittie use for diagnosis. Many of rhe test results leave the instructlonal

-
1
™

des igner saying ‘so what?' .Y For example, what use can be made of an
abstract reasoning scorel {f the score is low, can the student be asked
i

Lo complete Iearninqﬂpudules that wil] take the score fnto account, or

" “produce an increase in it?  The answer is no, becaiusc no modutes have been

ucgigned with that particular construci’in mind, no} do tnsiructional
designers have much idea of how to put together such modules. There are

"a Yew arcas, such as mathematics, where the maiching of test scores and
~learntny materlals 1s a llttle more stralghtforward, but even In those
areas rhe clt:clsioﬁ-rules have not vyet beén devised for the ) carne e to
mvee From supposedly dliagnostic scores to appréprlate lTearni ng matertals.
tooley and Glaser (1969) admit these dlfflculties in the IP1 prolect.

Thirdly, the data gpslly get mlsused, Because the tcsls‘yfcld

(“uﬁlti{iwd dﬁta. these dafa dufckly assume a vdlldlty anq rciJuhit}Ly far
tuquué( e e igvelﬂ that- would be quoted by the test detlgiorﬁ‘ Stace the
data have to Re used io‘gulde di fflcult decisiqnﬁ about modules 19 Iy
studied, he tenptation to move [nto & mechanistlc Gm;é of thnught_fu very
L Eang. 'The dats say you are a 247k typc; therefors you should study

mercku ] hl%nﬂh-}?.' This tendency |s welnforqed in PLAN, wheaere the

"computer iy supplled with & set of declslon-rules r lntln“ lefly to what

rire student already knows., pﬁlils his pace of atud e rulos leaad-to the
production hy Lhc c0mpufer of o progranme of Stuﬁy foir the student for Lhe
ensuing guaPrer or year, It Is true tht In pLAN {and at the Open

Univtir s ty) the campuler can pe over-ruled by the téﬁthﬁr, but the gonmuter
appenrs to have fa; more dlagnostic data at 1ts fingartips. | Ies
auggpu{[nn5 are g5ua|1y follbwbd. hackbd as they are by about 40 saconds of
computer tlme, representing an cxtrémely large number of decislons for Each
uﬁﬁdynt. The rults  themselves, however, are rather prlml:fye: If a

Q . .
[C srolent has completed modules X and Y, he should now do I, in so meny days:

R L

Aruitoxt provided by Eic:

P N i
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if His reading level is below a certaln score, he should use the. ’easy

1

i
anit (il one was prepared for that medule); if he has a record of poor

independent study habits, the teacher sho®td be reminded of this for

units reguiring mostly independent study, and 30 on. .
. ¢
A more Filexible but also more limited system of computer-hascd

diagnostic assessment has been developed in a few small projects uslng
an-1lne testing., For example, the University of Callfornia ut Daxis
q&; given 1ts students In-animal and humen physlology access to a
compuler terminal on whlch they can te§¥ thelr knowledge of rours,
material ond receive advice on remedial NQrk,(Waiters, R.F. ot al., 1972},
This nroject 15 heavily dependent on tutor sUIpOrt on a ratio afl t:é tp

, N

to T:17, therefaore It cannot easlly be rompared with PLAN, IPI or the Open

Untverst by, B

“4

Probtems in the ygeneration, analysis and banking of Jn5t~lteﬂpl'
.anlunm; (1965) was one o? the flrst to use the'fompu{er tol“invcnr”
or qmnnen(n test ltems.  His interest.lay in thg_dlroetlnn of using e |
compiler lo help generate progranmed learning sequences, partlculariy in
matfemitics, ~ Several reports were published in the le;u }ﬁﬁna-hy |
Stnlernw.anﬂ his.collengues at the University of 1llinols, but these studies
iy U he rugardealas strictly experlnmetal wo}k.
Suppus; at Stnnford Unlverslty;Isee Suppes and Mornlings tar, 1970}, has
exper imen tad wllh computer-generntlon of(Lesf*ltems for mathomat)es and -
loghe L Dby .wulvn of uppllcd Cal studla%. Searle, his chiet educational

2 T

‘ﬂubfhlunf, Indlcnted (In a pelsonal Imtarview In August JJ;3} that (hl% had

been one of  the 'Ium'{ successful aspeces oF thetr studles. $he gaphasl sed
ihat fo an tﬂfwfbmputer to tha stage of gencratlnq Lest-ltcnm £ qtcat denl
of preilminary podagoglcal work was requlired. - In the process oF this wark
1iL Wits quf(c likely that the investligator would discover that the

insiluulinnnl materlals were not rich enough Lo‘yleld a large numlier of

E l(:mn- Compuser gancretjon et 1vems depahds en the axiatence af several
P o] : ) . . -

(=4 =
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faclors or varlabies that can be manipuiated. For some subject @l oo,
Searle had found that only trivial varlables were avallable for manipulation.
In Searle's opinlon, It was very expensive to generate items by com-
puter and seldom was the expense Justified by the results, S$re thought
there were relatively few slituations in which such @ large varlety of items
Was required. Even the Open University's demand for a number (up to 15)
ul tests covering the same material, for use In different years, was probauiy
toe smali to Justify computer generation.
ﬂlrurther problem arose in connection wlth the computzr-generated i tew
1n Suppes' project: In the schoois,‘it proved di fflcult to persuade people
who had not set the tests to accept the results for students they had
“iaught.  Thls was possibly a general groblem of teacher attlludes towards
aib exlernal agency, but the teachers felt that the tests were often
_fnappropriate. The |tems: may indeed have been a boorwgamplrng of the
cunriculum taught by those teachers - even If-the iteams were representative
v} »om; written curriculum. 1f the 1tems were not reprasentatlve, then the
her s ould have a Just complalnt that the tasts we:; apparantly con-
troalling thevcurrlculum. As In many lnstru;tlonal situatiocns, the
velationships between curriculum, objectlves and test ltems may not have
lwn s good as thay should have been.

Whather or not the computer |s used to generata test liems, 1 (an
cortainly help to analyss them, both In terms of content and performancg
(Bater, 1971}, Content anelysis of Jtems ls carrisd put for indexing
purposes, and the computer Is used simply to provl&e a fast access Systqm.
Thus wlithln on Item bank there wlll ba group ings ofutfems by subject-matties,
course Teval, guestlion-type, and %o on. A complaete test can b? put
tagether accordlng fo any soet of spaclFicatlons using thesc groupings,

. once there are sufflclant items In the bank. The probltams of compltation
;)rlglnét& in dlffleulties of content racognition (see Garbner, at al.,

1969) and selecting suitable descriptors, difficultles not pacullar to

Y .
E]{[Ci’mp‘"t“=i (Comml ttee on Information In the Behavioral Sclences, 1967).

IText Provided by ERIC
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The content specifications would be regarded as useless, however,

without performance data., Many years of psychometric work have led to

a3 set of standard requirements of data for itéﬁs In @ test~item bank. N
" These requirements include di fficulty eand discriminate indices,
Feliabl]ity indiceg, and descr}ptions of the samples.onvwhich these
indicgslére based. The‘discriﬁinatiqnvlndex shows the extent to whiﬁh
studén[s wh& do well on the testN;s a8 whole do well on indlvidual items:
i.e., does the Ttem dlscrimlinate hetween.good and pobr performars? The

reiiability index reflects the consistency with which the item appears to

test performances; for examp'e, an ambiguous!y-worded item Is likely to

yleld Tow reliabiiity.-__The descriptions of samples used in deriving the

Indices are vital for the test compiler to be able to judge whether the

ftems are appropriate for the group he Intends ¢o have tested.

N There is no problem in providing these baslc performance data through

IToxt Provided by ERI

ERIC

-

the computer, which s [deal for analysing the scores of students swho have
already taken the test |tems. This i; standard“practlce [n ;omc North
American omlversliles, which make wide use of objeoctlive tests. In fact,
-the cnmguturbcan quite eastly provide a number of additional indices, useful
to the test author in reviewing his items and In decidlng which:to e}!nﬁ&atu:
or revisg (fhorndiké, IS?I). . A quite sophisticated system of this kind ig
Bcing prepared for us; in the Open Universlity (for an outlf%e of the pro-

o !

pﬁsal, see Lewls, 1972).

ihe essence of & computerlsad test-ltem bank s that the Institution
has not anly o reserve store of Items_réady to be assembled Into tests, at

short notlce |f necassary, but also a store of Items of known characteristlcs,

Yeu ihc fallowing eximiples Indlcate that freguently thls‘bpint Is'lgﬁored,
Y ;unlor college 1nJdotllat, Illiﬁols, a minl-bank 6F Items: was daveléped
on a small computer to serve the ﬁ;ads of a biolagy for myltiple versiony of
a test uyéd In an audlo~tutorlal course. The report on this work (Wagner
and Blecd, 19?3) ipdlcates that [ tems we;e selacred at random. from the bank,

7

-

A

Y
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not on the basis of knoﬁq characteg{stics. This is not really satisfactory,
A similar bank at Washindton State U;iversity lacked not only item
characteristics but yieldedzggtonishingly tow reliability coefficients
{Hammer and Henderson, 1972) because of poor psychometric design. The
EXAHINE““iest-itcm bank used at’ the College of Business Courses at the
University of South Florida is also a primitive tool, psychometrrically
speaking (Birkin, 1972). A pbank developed at lowa State University for
a Gio]bgy course did at least have difficulty estimates atfached to vach
item, Lut these were not reflned on the basis of sgudgnt performance
(Franke, et al.; 1972).

The value of knowing the characteristics of the items, at least in terms
of given test samples, ls that tests for different purposes or parallel
forms of a test [or the same purpose, can be conipiled. For example, many
unfversity teosts compile& Intuitively have a large proportion af medfum-
difficully items, yet the aims of the examiners Inchkude-isolating the
excellent and the failing students, The dlfference in pyactice between
the failing and pas<ing students may lie in one vital Ftem, fafled by-ihv
failures and passed by the rest. Instesd, |t wouid be belticer o have |tems
of that tevel of difficulty and fewer middle-dIfficulty ltems.

In summary, item banks have & disappointing record, The problems are

not insuperable, but few instltutions have trled to tackle them.

Problems In the sequencing of learning maerials

Bruner {1960) suggested’ that schoolchildren of any age could be raught
"

any concept, admlttedly at dlfferent lavals of understanding, Gagné (1965,
1968), on the otlher hand, argue& Jor the hlerarchlcal nature of learning
tasks. In.n racent semlnar, Pask proposed that a-nodafmgtrucghre tan be
identiftled for any fleld of subject-matter, and that [parners may enhter that
structure at many dlfterent polnts with.falr chances éf auccess - In laarning
[is contents.

»

0f thase three authorltles, Gagné Is the one chiefly aspousad by those

working with computar-managed learning. This ts not surprising, Slnce he
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Is able lu supply 8 more dogmatic sct of declsion-rules for sequencling
learne?s' use ‘of materials.

The basic problem in using the computer to determine the seguence
each iearner should fol}ow is one of finding reasons for reducing the
options dpen tu the student at each decision polint, For example, if a

student in PLAN has just completed moduie 21-540-2, Multiplicatlion and

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

any module In PLAN? For a serles of ten objectives, there are over
I milllon possible saguences.

To begin wlith, there are practical restrlctfons. For example, the
supply of instructional materials in any one ciassroom 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
réasons. that no more than a dozen students will arrive at the same
-modute simul taneously: the cost bf cqulipping classrooms would otherwise
be very high indeed.

In addition, there are theoretical restrictionss, chiefly In mathematics,
when the sequence of learnling tasks Is thought tc be critlcal. Even then,
however, it is Interesting to note‘that thére was some disagreement among
the mathemoticlans worklng on PLAN about the sequenc;s to be followed. In
the evﬁnt. the chosen sequences arc similar to.those in the avaliable text-
books, because the student Is less likely to gécome confus:g if he follows
them!

For most of the modules, hdﬁéver] the sequencing rules are extrenely
arbitrary, and mey actually detract from the individuallsatlon of learning,
s5ince the student will! have to ignore the computer's autPorltarIan

instructions in hls programme of study if he wants to change the seqQuence

written Into the computer for one that he likes better.
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Dunn (1972} répOrted that in PLAN, a student's programme of studieg
would be determined by the computer taking into account his‘long range
goals (Vocati;na] interests), state and local curriculum .requirements, and
his past achlevemants, His paper certainly does not explain clearly how
this is der. He escapes helhg specific, - From all that has been
published on the use of long range goafs in‘PLAN. there is no Indication
that these goals influence Fhe sequence of studles except possibly at
secondary shool level, where some subject areas may be de!lberate}f
excluded or included. étate and local reqdlrements have a8 simllar effect:
they may require that ﬁ.S. history 'shall be taught to all elghth-graders,

"fofr example. A student's pggt achievement scores are also unlikely to
Influence the sequence dflstudles, except by éééeleratlng the student
througﬁ subject-matter In which he has excelled and decelerating him In
areas In whicé he has-failed befara.

In summary, the computer does little to resol¥e the perennlal problems
of sequencing faced by all curriculum reformers and deslgners. Declslopﬁ
about whether a student learns s¢t theory before he learns vulgar fractions
remains in the hands of the textbook wrltérs even {n PLAN, since the
modulés are basically sets of Instructions for using‘portions of existing
texts. Certalnly both PLAN and IP1 are far from the stage of belng able

" to use Lhe computer to manage the sequence of learning for each student in

o fully adaptive fashlon.

interface problems

People tend to blame machlnes. in computer-managed Irstruction, the
computer comes In for more than l1ts share of blame from adminlstrators,
teachars oand students.  Many of the probiems can ba traceduto  the fnterface.‘
or the polnt at +'hich the people actuaily have to uue the machlines by

communicating wlith them. interface problems arlse malnly through incorrect

slgnals belng glven to the computar.
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These incorrect signal§ are of two kinds: incorrect programming of
the computer and incorrect dqta.‘ H;hé-programming of the computer is in

the hands of the devetoper of “the system, whether it is the Open University

or American !nstitutes for Research/Wes.inghouse Learning Conoration

{for PLAN). Errors in the developnent stage may cause probiems when the
syétem becomes operational, but thése can be remedied in subsequent years.

The secc.ad type of error, incorrect data, s much harder to deal with,
and de;erves special attention here. The lssue that is at stake is the
Qalidify of théﬂﬁgggwbage'used to reach decisions, immense as ét is in each
af the three systems, PLAN, 1P| and the'Open University, The problems to
be solved are those of rendering the base more valid.

The first point at whlch learnevs meet the machine, as it were, is in
entering the system, The applicant to the Ocen Unlversity receives a form
designed ro be data-processed. fhe limitations of the computer vequire him
to code for the computer data about nimself, about his bccupation, for example.
Host\appl%cahts are not accustomed to doing this. In PLAM, students taking
the initial tests not only have 1o use an (ubiquitous) identiflication number;
they also have to use |BM score-sheets that can be¢ read by a mark-sensing
terminal. These sheets not oniy reguire unaccustomed responses but also
limit the types of questions that can be asked quite severely (27 flve-choice
items). |

At the Open Universlty, in PLAN and in IP1 there are checking routines
suilt into the programming to ensure that certain types of errors have not
been made. Thus the document-readers will reject an incorrect identiflcation
number, will reject a score sheet on which @ Quessing stddeht has marked more
than a certaln numbes of ‘slots' for answers, and will reject a test for a
module or course the studert is not registered as studying.

Ncne 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 system with errors, This estimate may
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be on the low side, however, since other documents may be fillgd in correctly
from the computer's point of view but represent a range of errors on the part
of the stuaént in compizting 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 {BM 2956 optical card
reader plus an IBM 27h40. control un't and teletype.’ Some of
those involved in developing PLAN envisaged that students might have dlrect
access LO the termipal, but it soon ?ccameﬂébparent that normaily only
teachers or clerks would be using it‘ Durling thélnight, the terminal is
operated from a central computer {aifone time, East ang West Coast terminals
were Iinkedlto an 18M 360/50 'in lowa), the cards are read, and the output
for the tecacher and his students is printed on tre teletype, read; for the
next day of school. The readers can only read 12 words a minute. These
are too slow for a system that will have 60,000 students in 1973-74, but
faster termipals are more expensive. Siow termirals 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,

'n 1P1, a PDP-15 computer is at the core of the system, being linked
to I1BM 1050 terminals and I1BM 1232 scanners in the schools (é}aser, 1969) .

¥Flanagan (Ig?ﬂ}ecertainly pinned his hopes on PLAN students being
able to use the computer to help them, He wiote '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 articulatlon between

rhe battery of tests used in PLAN and the Instructioral programme is weak,



O

ERIC

Aruitoxt provided by Eic:

-15-

The computer absorbEs a mass of data, and by some cdavious magic¢, suggests

a programme of studies. It is left to th: teacher or coursellor to

expiain, if he can, the magqgic. This. i3 one of the cri%ical problems of
s .

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

teachers, cansellors and Students the valfdity and reliability of the
processes within the computer. There are those who will believe the
computer priniout simply because it is from the computer, bu* there are
others who wish to have the processes explained. On expianat}on and
analysis, the Processes reveal nany defects. The fact that human
ﬁ?hnners and designers were responsible for these defects, and that human
teacher: gnd counsel lors have many defects too, does not sclve the

interface problem.

In the Open Unj 1rsi1y, similar probiems of intcrface persist,

chiefly in the ¢bmputer-marked assignmenf system, but also in the survey
research carq'ed out by the University using computer-read questionnaires,
Among students there is a basic distrust of the computer’'s ability to
score the Lesis correctly; Lhit is in spite of the fact that in every
single case, students' appeals against faudlty scorlng by the computer pave

proved groundless. The students have not had great difflculty in learning
how to use the forms, however, and accept the computer-marked a;signmcnts as
part of the continucus assessment of their year's work, In Lhe 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 fitling in the answer sheets for

the docuinent-reader. [t is hard tc assess whether *hese problems originate

mainly in the furmal demanded by the reader {and hence the computer).

ey
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Conclusion
This'paper has not listcd every problem that has ocgurred or been thought
of in attempts to implement computer-managed learning. Nor has it provided
2 tanonomy of such problems. instead, il has discussed a selection of real
problems that have to be reccgniseag by trose who wish to realise the

computer's immense potential in helping €0 nmanage the learning process.

+
1

The criticisms of the Open University, PLAN and Pl reflect upon areas where
problems have not yet been solved, and {gnore deliberately the great con-~
tributions that each of the three have made towards improving learning.
Finally, this peper is by no means & comprelensive review of the
relevant [iterature. it is written from the viewpoint of an educational

psyciwologist, not a ccmputer specialist, and onits references to technical

aspects of the lomputing or cata processing equipment, for example. It
also omits much relevant theorevical iiterature on curriculum deslgn, testing
and evaluation. Next time, perkaps o uhore book will ve neaded, rather than

+
a short paper!
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