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T o INSTRUCTIDNAL COMPUTING EVALUATION-‘

© "IN HIGHER EDUCATION -

-
'Y i . W
Sy N . . »

-

The evaluation of the cesOucces of higher education in
~ . .‘" . " ) ] i

tecms of their impact on education has always, Been & difficult

mattec. "And so it is with‘conputing, one of the newest

cesoucces to be applied to the educational pcocess, ~Thecte is

‘ a

o .
genec al dgceement that access to computing 48 of value to

students at all levels and in v1ctually all disciplines, thdt

some kfnds of computing ace of moce 'wvalue- than others, and thdt

students will, if it is availdble, absocb considerable amounts -

ot

of high quality/computinq. Butpattempts to qudntify the need: !

[
oc to define Rinds or ouality of computing Ravé usually t
|
oesulted ingno c9nsensus at all. Examination of the practice

'of institutions pcovides ‘little duidance, since.it cover s ‘such®
2 -
a~wide canqe as to ceveal totally diffecent appcoaches and

'1,.

totdlly diffecent decisions. \

The. subject is of more than casual or théoretical

1

interest because’' it impinges on many pcéctical decisions at all

_ levels in" the educational hierarchy. Administrators,

3

legislators, "and faculty ace anxious to identify standacds: of

@

guality and to define proceduces foc the evaluation of

’

.
a
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:
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‘\edqutional computing: ,ideull& in terms of ac demic quality

but-at ledstgin tecms of the financial investmpnt an

LI

institution sh{uld be making to computers in ducation.

;'Altﬁough peciodic effoits hdave been mad¢ to survey
kcolleges énd unjversities about expenditures nd .hacdware

-

{:' » M + . . -
cesou{Ces,.no ser ious effoctvto establish a not ative standarcd

"has taken place since~the initial effort of the President’s -

R

Science Advisocy Boarqd in 1967. No ‘effort at all has been.made

4

I3

to estdblish stahdacds of quality independent of cost, .

J-_a_‘

The intent of the P:OJect on Instcuctional Cc1tecid has ~

. been to deuelop a methodology for eleuatinq combutec service

for 1nstcuctiona1 pucposes-‘ these methods ace intended to be ..

-

useful in cucciculum, ddministcative, budqetacy, and v ) o .
/ g

@

accceditation activities.,

4 ©

I A;‘Obiectives and plan of attack -

‘

. .
e A -

The,pcimacy goal of ‘the project was the definition of

o

use ful guidelines for the assessment of computec secvice S .-

dVdildbility for students 1mahighec#education. "The effort can \g
. : ? '

be séen as bei?g dicectvd at findinq answer s ‘to the following
three questions. f R e

\ »
, o . »\_z

What should 'be measuced? .In pcesentfng facts about their
use of,computecs, inStitutions use many different measures. It
is 1mpoctant to consider what aspects of. the complex

inkecaction between inst1tutions, students, and computecs

' ‘.

° .
should be medsuc ed (and can be measuced) in ordec to provide an
i . .

"indication of computer availability and its ddequdcy.ﬁ _
4 CC d SN "
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" al'so differ. o ON
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.Altecnatives include the amount of cemputlng pcoduced (1n tnﬂms

cof ]obs or hours), - the‘cost of compuﬁinq, the cichness oc

.

quality of computing produced.

How should these be measured? 1In otder to measure,any of

these parameters, soﬁ; definitions are required. What

constitutes a unit in student/comp tér ‘interaction? How is the

| -
size of -a student job to be measured? Can standacdized /

N ¢ . . '
measures of cost be obtained‘@n compacrable form from a lacge

number of academic computer facilities? ) .
“ -How ‘should the measucements be evaluated? If measures

ate defined along the lines suggested by the first two

Al

questions, the normative issue still has not been addressed:

‘how muah is-enough? No single nocrm is lfkely‘to be

Sdtisfactocy for all ' institutions, Requicements for compuqlnq
dVdildbility differ mackedly fcom one dlscipllne to anothpc,

dnd between undecgcadudte and qcaduese 1nstcuct10n. Depending

R

on commltment to different areas pf instcuct*on and different

©

instlputional goals,'comm}tmeﬁt of.cespucces to computing will

N

."k\ ..

The outcome of éﬁe study was planned to be a.cepoctfiwith;,

infocmation presented jn a form\that will be useful to
individualé'in’education and government at several levélé'and
for several putposes: for self-evaluation, fofﬂplpnninq, ch

evaluating needs and cesources.




/ B. Progress, problems, and changes

» .
< ‘ !

The fir'st stage of the investigation was an effort to

(. . n

: \\:iséovec’what‘might alceady have been done. elsewhece. It R
&
eemned important to begin with a w1de-ranginq seacch fof ¢

methods, pCOCeduces, and 1deas that might serve as guidellnes”
Letters of inquicy were addceésed to leadlnq instltutions, s1te
.v1s1ts wele made, and people were 1nte:viewed‘ In response to_

w

'thusn inquicries and 1nte:views, we received many wocds of

a

A v r~

. : ‘encoucdqement but little concrete help. Most people ace awaCn}¥f

P

-of the need foc standacds-but have liktle to offec by way of,
A

examples ocr mephods. Howevec4 a few useful models dld'emesée.-'fgr {
'In&pafallel with this investigation, an effort was made -f\

to approach the ccitiéal issues of what people measure and the
. terms of- measur'ement they employ. Ihstitution nCe asked whdt

kinds of unlts they use to account for computlnq redoucces and -
\ ‘ (’ \ 12 . - . . .

the cateqocies they use to distinguish types of use. The - .
cesults of this sucvey ceveal some intecesting aspects of 4 -
1nstitut10nal behav1oc, useful in developing guldelines in‘“ > '-. ‘
terms thdg will be meanlngfulkto many.lnstltutions. The sucvey |

incidéntally served to bring to the project copies of many
intecrnal documents and ceports that were helpful in the search -

1
-

- for exampIes of methods and proceduces.,

. The\thitd activity was_a ceview of recent reports.and

Y

: *y ) e .
surveys that include guantitative data on conputer use in

a
E4

‘ | ‘higher education. This pcovides a basis for assessinq what

! institutions are cpCCehtly doing and also for projecting the . -

chqnges'tsking pl ace” in institutiondf¢¢ommitments to computing.

[}
>

- i

L - e
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Four th, alternative technlaUes were deslqned and tésted _'~, J

o

.

for measuc1ng *hcee impor tant dspects of/educatlonal computlng-l

. °.

quality, quantity, .and user needs. These technlques involve . . ' y
the 'use of questionnaireg &nd are described.in the repoct whith
: 7 A 2 o
. is the major outcome of “the project. o i - .

-

"' No majoc pcoblems were encounteced in these act1v1t1es.
A i L) - &

‘Stillq 1t must caﬂdidly‘be'admltted that less information,

\;'guidance, and help emecged.fcom the literature andbpeople 1m

the fleld than had ociginally been hoped } Almost no L fA . -’

1nst1tutlon can. pcesent a c1gocous-and logical model fot . »”‘ ‘ «3‘.

dec151on making. The foemul as of those institutions u51nq

\\oonorete ctitecia for establlshlng levels of computing syopo:t )’ *
_ate acbltcacy and lacgely’ indefen51b}e. fhey tend to. be uneasy;‘

compcomlses between what fdculty want and what instltutidns Cdn

afford, with little refecencé to what students need.

C. Significant findings‘and.outcomes o

.

———

In the face of thi§JSitqqtibn, hopes toét_we)cohld | o .
' pcoduce cleac.and aosolute stenqacds satisfactory to ai]'wege %
bound tovbe.defeated.v*Conclusions'as~hnqualified'and‘ L - r:
uncompcomlsing as those of the Pce81dent s Science Adv1socy , )

Board, which ;ecommended spendlnq $65 pec undecgcadgate student

pec;yeac, are not noQ‘defensible on the basis of th@ data and

ate not likely to be:décepted by institutions'oc decision

mdkecs. Moce flexlble gu1de11nes, acknoW1edglng the dlfflod§ty

of absoiutes, will be more acceptable and more ccedlble\N

\ . | - . ‘ X
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’ ” \
Thecefore,*thn outcomes haVe begn summac ized ad@

. \ expldlned in the fg;m;of a quldebook ‘to the vvaluatioh bf
. - 'computing. Called Evaluatlnq Instcuctlonal Computing:2'> , T& '-\
Measuc1ng Needs and Resoucces £oc Computlng in ngheﬂ ‘r“ ;LL _5 : E .
.o e Education, ‘it is addressed to those interested :in" thek :;; ,_ﬁ

\\

- . 'educational role of .computing on the .campus.. It dndlCates how
K] .‘ml ‘ e o TV, a
athe adequacy of compﬁting on a pactlculac qampus can b;t e

Py
assessed and how an instltutlon can go. about flndlng an%wers to

- | its owp questions about computing for student and faculhy use. . ) “

.- It begins by p d1nq a cev1ew of the instcuctlonal uséé of ‘.

‘Computing°~ 1t then cec0mmends technlques for the measucement
of the quallty'éhd quantlty of computing,A and'lt sugges?

-.'technique¥ that evaluate artecnatives on an indlv1dua1 cahpus.

-

‘ .
More simply, . the guestions addcessed ace these:. What’ 1svﬂ ) ™=

1nstcuct10na1 computanq? Where are we now? Where dJ we go -

‘$

<#“*“~—‘L“—ftom hefe?v~Theftepeft falls into three parts, more —-or-—-léess - - - -

i PR v

‘along the lines of these three guestions.

-

I e What is_instcuctional computinq?; These chapters tréat
ST Nt

the nature and status of instcuctidnal computing in highet

education. The need fborc, student access to- computlng, thé

- deVelopment of ceSOucces, .and the evaluatlon of the . . =~ =* . ' \?\

effectlveness of pse ace the pclmary toplcs of the inleldual »
chapters. The chapter SUmmac1es ace as follows.’ '
"The need “for standacds“-presents an 1ntcoduct4on toqthe

v

v questlons about the evaluation of 1nstcuct10na1 computing end « Vo

A 3

¢

A8

teviews the problem of achieving generally acceptable

'stanaacdé. It cdncludes that, despite it$~newness, cbmputihg'k

- ’ " . Lo c B . .
» .
I
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‘coJclusioqs of maﬁoc surveys of/the use 6f computers in higher .

-eduoatioh. Two very broad but important conclusigns emecge@

are exposed to the use of. computecs. Second on a natlonal .-

.- .instructional uselof computer § continue to -cises o R

\'“Bettvc 1nfocmdtlon is badly needed. / ‘ ‘ vs N

provided forc students to use. The three chdptecs that' mdke up

e ! B ' : Paget 7 -

Ve

@ // . ] o 0 - 2
ecome an~integral/ pact of‘educatlon. Edriy estimates

©

stceSSnd ‘the 1mpoctdnce dnd impact computecs'would the on

has now

fh > N . \
higher education. dnd cecomm#nded appcoprldtn levels of suppoct. L

kiﬁhough the 1mpoctdnce and impact were not exaggecated the

recommended Ievels f%c instructional omputlng have yet to be

) S P ) . .
achieved. - o0 W@» . - -

. . ) . . ) N

v . . . - N {',\ . . . - R
"Surveys and éstimates of yse" summacizes the data and

-

B

Ficst, every year, more inStitutions use computers in -

education- moce depdctments use. computecs' dnﬂ moce students

“

bd51s,\expend1tuc s .foc computecs in hlghec educatlon and thn
N |

"Instructional effectiveness" cev;ews the ways in which « -/ - 1

computers are applied i ‘inétcuctional process and the

justification foc heic-uée. It concludes thdt "edded cost _fer

added value” /S the MdJOC ]ust1f1Cdtlon. Howevec, quntltdthQ i
L4 -
assessments of the effectiveness of computers in the

-

educatlonal pcocess ace, at best, ske;chy and @hcomplete. , AP

| Whece ate we now? The middle pdct of the epoct pcesents - ,/7]

an assessment of cuccent use and cecommends techn'ques foc the

measucement of quantity and guality oflcomputlng cesoucces

")

IR

this sectlon ace summdc1zed below. ‘ : . "
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"What studénts do" cons1decs the 1nfocmatlon avallable on’
%,
the 1nstcuctlona1 technlques used in higher edUcdtlon ‘and the_

"

way in which computecs, courses, and students interact. .The

daté indicate that mostAstudent computing is directed at

learning about computecs and using computecs to solve pcoblems.

0 N g

Tutoc1a1 and other tecﬂnlques of computec ass1sted instruction

e are not'w1de1y‘used ih highec education, A fuc ther conclusion V¥

Y

- of the chaptec is thdt, whece computlng is of hlqh quallty,

v

where it is ceadlly anllable, and where 1ts use by students is A
v ¢ enboucaged, neaclJ gll students (and fdculty) w111 make som% " o

A
use oﬂ'lt. The: vﬂlue of student use is not necessarlly in,

‘dicect pcopoctlon ‘to amount .used or cost of the use. Most,(”‘

v

student users spend little time (oc money) u31ng the'computec

‘but th;s use 1s a very impoctant educational exper ience. At

-the end of th1s chaptec, some hypotheses or cules of thumb are
squested. They are &ntended to}slmpllfy and.ass1st~the
‘process of.p1;nning foc student”éomputec.use. : R :
"Measur ing quality" emphasizes the .fact thqt all
computing is not the same and thet somepkinds of,abmputing . Q
cesoucqes ace too pooc oc of the weong kind'to be util'ized
e ectively-by students. QUdlltdtlve aspects of computlng ace jn . "
impoctant if s€udents'ace to use comput;ng~and if theic use isldd
,+” to be productive in eduqational.te{ms:' ngf?tgiijnsidecatiqns O
include:i cange of hétdWace énd'softwace avail abbe /h‘ e g

'convenlence, accesslblllty, anlldblllty of documentatlon and

asslstdnce, and s1mp11c1ty of access., - Genecal campus awareness

F
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t matucity.;'ThiSréhaptec-sUQgests a'teéhniq@e for measuctnq énd
A ) . ) \ . . . .
dssess;ng quallty,, o

“Measuc1nq quantlty“ considecs the 1nddequdcy of much of

the dvallableflnfocmdtlon and the lack of geneca]iy accepted . | v o
- . [ !

standards of measucement in this field. Thceer3p¢°¥5%¢' o .

o - A N ° - Il

conclus1ons are put fdcwdcd in the'chaptet. Ficst, if we are

to undecstand 1nstquct10nal computlng bettec, we need bettﬂc ‘k\x -

v

td HS

' méasuces and bettéf records of student use . “Second in thesn‘
cecocds, 1t 1s 1mpoctdnt thdt we be able to d1st1nqu1sh (at

least) two levelsw undecqraduate and gcaduate, and- (at ]edsta

~

science and englnexc1ng, and other students.. Thicd, comput;nq"

- must ‘be measuced s'me tecms other thdan (oc in addition to)

dolidrs.

-

[ . ’
. Whece do we -

v

gggg hgégz “The last‘chéptecs speak
difectly to”the techniQues ofjgeqision ma;iné'on the ind}vidua]
'Cdmpusféhd tecommend methods fof cationalizihg and focmalizing'
’ these technlques.} o

"Peec gcoups and 1nst1tut10na1 eSthdtPS pcesents .a ¢
te@hnlque foc éathec1ng 1nfocmat10n on the use of'cdmputecs"at
qompacable" 1nst1tutlons, since many 1nst1tutlons flnd this’ an ///
1Mpoctdnt way of eStdbllShlng a nocm. 'j ‘ ﬂv ’ :
N h s "Self-skudy. dssessiﬁq the need" cev1ews teChnquPS of - .

) evaludtlng the consensusrof thosv whose oplnlons mattec to‘thé'

1nstrtut10nz “the fdculéy or- some othecr qcoup. Axspeclflc

e instcumentfénd~1ts method of applicatien are presented. N

. . ‘ , . R - . ‘ o, , /
» ~ B .- - « - '
s .. . . N N a- . . . . n
g . . . . . - .
. .
.
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"Prior' ies, ajlocatlon, and de01s1ons“

-

bCOdd JOOK/dt the.campus s1tuatlon with ,te

¢

%

gécd to co putlng,

sketches/severdl altecndtlves, dnd“mdkes recommendd 1ons for «

a4 LI \ . , s -

future study. - . )

1]

fofecent 1nst1tutlons have dlffecént ways to go and it

¢

-

1s 1mposs1ole to set down cules un1 ecsally dppllcdble to ali

—~ S &

- does computang make in educa

un1Vecs1t1és[dnd colleges But “the nehds of students are. noq
‘\,. ) s

‘so dlverseu',All of them need to be,educated in A ’_ .f S -

~

. B -

'g‘ computec ~-aided world ) Instltutlons nend to. formpldte qoals and -

TR
- [ L4

establlsh resources in . terms/of th1s need ’ What dlffecence
tlon?\‘As is the case w1th most

-« educational act1v1tles, we can.medsmce‘the'lnputs ‘but .'the.
«’ outputs, the results, the thihds thdt mattec are more elusive,

. More cfforts to measure the 1mpdct of computecs on educatlon

dace 1@99rtant But taking ddvantagn of the 1mpdct dnd . .
1mpcov1ng the use of COmputecs in 1nstructlon .dce more
& .

~

1mportqnt st 1. The study urges bettec mndsures for both thg oo
'qomput;ng }tsel{ and its 1nf1uencq on educatlon.  But it al so-

advocates the importance of more and better “computing than. many
. N oo . ,

students have accesy to today. = ‘ ok

'

© 7 D. Publicdtion

IS
-

<

- . ) v . o EI

iy . Several oral rnports on thn-pfoqress ?f opé/i*searbh have . -

N ; b

\ been presnxte , as folJOWSn o , , i - /{

k]

’ s *“éomputar,Access for,Stugenfs; . Quantity and Ouality,?

" "reSented~atimeetinq~of Association for the Development of '

’ . T e
PR

Computer-based Instcuctional Systems,.Sdnta Bacbara, LI

- . . . . o .
. R . e - a -




California, 27 Januacy 1976.

"Pricing and Allocation Schemes," presented at meeting ﬁf
- ACM Special intecest“Gcoup on Computer Uses in -Education,

Anaheim, California, 11 Februacy 1976.

A o L _
"Establishing Criteria for Computers in Education," ACM

Special Interest Group on Unjversity Computer. Centers, St.

.

a \ ’
Louis, Missouri, 9 April 1976.. .

Tdlks on the conclusions of_;he ceseaccﬁ%ace al so

\
scheduled for dellvecy at the thlonal ACM meeting in.Houston

—
A

in Octobe: " and a'meetlng on User Secv1c@s sponsoced”by the ACM
- Do

:Spe01dl In ecest chup on Unlvetgaty Comp tﬂc.Centecs in Tucson

in November\ =~ . . T L ;. %m o

,f.: All o thp 1ntvc1m cepocts gf the pcOJecﬁ hdve been

‘supecceded by a ma}qq‘pub11Cdt10n,A§g§1udt1ng Instcdctlongl
gomputiﬁg, which ceports on the ceseacéh and.ité findinqs.aﬁ
‘some length " This ceport w111 be - published by the Unlvecslty

‘of Cd]lfOCnld, Icv1ne, and is now in the press. It will be

avaiiable in August_of~1916. B o ST




