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, " INTRODUCTION

We have been invited here today to discuss several aspects
and effectiveness of employing computer-assisted instruction (C

area of special education. This is an important area for discl
Y .

/
/6f tﬁe cost
AI) in the .

ssion. Few

would deny that the expenditure of large amounts of resources heeds to be

based on economic as well as pedago]og1ca1 arguments——that schp

product1ve and accountable to the agents fo society that fund them

o]s must be

However,

a number of individuals who have worked with the development of CAI have

A

indicated a doubt that it will ever be "cost efféct1ve" but(thit\we should

go ahead, at Teast in some instances, with CAI deve]opment for

reasons (Torr, 1976; Oett1nger, 1969)."

Lk

non-ec onomJ c

Others have argued that cost-effec-

tiveness analysis strategies can not be applied until after the sysiemé to be
—’ﬂt“f—”"“x*"“ ' -

\

studies are operational (Seidel, Part o the problem th

1969).

ered in the application of ecbnom1c eva]uat1on strateg1es to 1in

D\,-"

struct1oqgl techniques such as CAI is a confus1on over terminol

s R

of questions nee?ito’be answered before there can be any agreen

{
appropriateness or usefulness of cost evaluation strategies in

applicatiog: | \ o g ' -

) |
‘(1? What are cost-effectiy%ness and.cost-benefit analysis
differ from other cost evaluation strategies?

(2) Exactly what are the alternatives ‘to be compared? Are

viable?

at is encount-
novativg in-~
ogy. A nurfber
ent on the

any pérticu]ar
and how do they

they ewél ly
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(3) Is cost-effectiveness-an appropriate decision tool when the-de-

- sired objective is non-quantifiable (such as an affective out-

N . Lome ) ?

v

(4) At what point in time during the development of an ipnovative in-
ot s structional approach is it appropriate to employ cost-effective-

n%ss and/or cost-bénefit'evalﬁation strategies?

. . v
- N N

In th%s paper, in order to address these and other questions which need
to be"ednsiaered in the application ef.cost evaluation strategies, I will (A)
define-—an# distinguish between--a number of different costing technigues:
(B) presen% a simplified system for cost-effectiveness evaluation, and (c)

apply bost—iffectiveness evaluation strategies to the problem of using com-

%ed if;;4uctibn in the area of special eﬂucatioﬁg

puter-assis
C

~ g DEFIN‘ITION OF COSTING TERMINOLOGY
| / .

There 1s a large number of different costing techn1ques and procedures
1

wh1ch have been used intérchangeably in the past _This Tack of discrimina-
& S
tion has prodUced a high degree of confuslon In order to reduce the con-

T

fus1on a c]ass1f1catlon system for cost1ng terminology has been proposed by

the author (W1ﬂk1nson, ]971, ]972) The basic elements of this system are

AN

//—'N
outlined in F1gure 1 (on fo]low1ng page) v o

\

The technﬂgues are first classified into one of three groups on the N
basis of purpose of the study* Descriptive, ?redictive’ or Comparative., They
4 are then furthap divided within these three categor1e$‘on the basis of the

type of act1v1t1es conducted under the techn1que

-~ ~N
Ed ‘
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Descrjhtivg’,',
Descriptive studies seek to describefactual existing, -gofngyfrograms.

{

N

5

3

31

i
Proane /
24

//
g

-

The constitute the essent1al data base upon‘wh1eh -all other costing studies
are are built. Within thés category, a distintion is made between trad1t1onal
(f1duc1ary) budgeting and those techniques wh1ch seek to re]ate costs to pro-

gram objectives and outputs. . e
.’

. Traditional Budget1ﬁg--1nvo]ves the establishment of expense Categor1es
* i e

(such as personnel, supp11es, equipment, etc,), “the: agpropr1at1on of resources

to organ1zat1ona] units,/and the author1zat1on ofkexpend1tures by organiza-

tional units in order tojald management in the control and reporting of the #

“
4

resource inputs of p ’gr‘Lms.

‘

f . i
Cost Accountingy-involves the accurate measurement of output quality (stu-




(3

. \ L N
dent achievement) and/or quantity (number of gra%uates) at edch stage of the

%

educational process and the assignment'of costs incurred to achieve that-out-

¢
a]]ocat1on of resources to maintain estab]1shed production criteria.

gk

put “to each stage in order to a1d 1n managerza] deﬁgs1ons pertaining to the

[l

‘Predictive <.
The predictive group includes studies which seek to establish costs for

‘proposed systems. They involve the accurate definition of‘pbjectiues, the
) -~

de?fnition of strategies to ‘obtain objectives, determination of resources

required to mount the strategies, and the ednversion of determ1ned resources

A2

to dollar amounts in order to aid ma gement in the estab]lshment of budgets

and information systems. The major sub-categorles are:

Cost Analysis--involyes the analytical deterhination,of the. resources
L) : .
require to mount a edefihed strategy at'a set level of/ effectiveness.

Cost-Estimating--involves the" application of stati t1ca1 techniques to

descr1ptT§e/oata to pred1ct a range of costs and gffectiveness for a given

strategy. )

'Comgarat1v "”“\ .
The comparagg{e\s:ud1%s are based upon predictive stud1es whicn in turn
\\are based upon descr1p‘Tve\\tud1es. fhe major distinctions are between those

,étud1es wh1ch seek to compare the re]at1Ve\costs and effectlveness of d1fferent

N .«—""‘ ~y

strategies for obtaining a part1cu]ar obgect1ve ogr set of objectives and those -

¥
which seek to compare the "good“ derived From the ach1evement of an obJectave

wfth-the ”cost” to society of seeking to achieve the obJect1ve. These ar@

J

1

Q\ Cost Effect1veness Ana]ys15A—1nvo1ves the comparison of the resources re-
\ - 1

L 1

A

N
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¥ Q :
quired (pred1cted costs) for and the output of, feasible alternative stra-
tegies for the achievement of program ob3ect1ves in order to aid myqagement
in the se]ect1on of the better strategy for either the ach1evemen} -of. th ’
‘o

most production at a set cost or the achievement of a set level d( proéuc-

tion for the 1east cost under d1ffer1ng cond1t1ons ,J

Cost-Benefit Analysis--involves the comparlson of all the relevant re-

sources (such as dollar value of personnel, equipment, etc.) required to
achieve an objective with the likely benefits (dollar valué of resu]ts)
be ob¥a1ned from ach1evement of the -objective in order to aid in. manager1aL
dec1s:;ns as to tne des1rab1]1ty of 1njtiating or continuing a program in
‘]ight of 1on§1rangg timg and social considerations. »
The types of studies wh{ch neeu to be made of various applications of '
instructional techno]ogj, including. CAL, «are those -on the coét-effectiveness

and cost-benefit end of the scale. However, these are based upon predictive

/ . g
and descriptiye,studies and herein lies the(?yoblem that\causes a number of

experts to say that the t1me is not ripe for/ cost-effectiveness studies. of

CAIf/ There is no adaquate descr1pt1ve data base from which to make predic-

Al

tions or comparisons (Schramm, 1973, Jamison, 1974). There has.been a pro-

Tiferation of literature on the cost-effectiveness of technology. Caffare]ia

(1975) was able to identify 429 refeﬁences on the cost‘effectlveHEEEAB? in-

-

structional techno]ogy. However, of the 300 that he was able to locate, only

32 were supported.by emperical or.quantltatlve data This is the sort of .
prob]em that'the study reported on by Dr. Segal seekg té solve.

Even without an adequate data base, we intuitively'use cost evaluation
strategies'tq'Tige/instructional decisions. We feelythat, as expensiv? as

[
-




-

. . ' ) \, . .
) ;CAI°is, it is better to develop such an apptggqﬁ than to donothing to at-

tempt to improve school retention or to enhance individual student achiev-

L]

ment. When we-do this, we arewné%ing a Fost-benefit evaluation. :There is

a ]arge literature on the economic return to fhvestmentlin éducazion ;hich
helps to justify this sort of decision (woodhall,;%967 Scanlon, 1973;
Rodrigues, 1974). Based on 1973 figures, the d1fference in med1an year]y
income for those who have completed high schoeT and those who have only com-
pleted the first 8 years 'is $3,089. g\kead over 47 years of product1ve 11fe
(18-65) this represents an increase of taxable income of $145,283. Evgn a
small reduction of the over-all drop-out rate as a result of implementing CAI
quht'go'a long way toward justifying the expense, even wi;hout‘a‘fcncurrent
reduction or redeployment of cuh?ent educational resourc /’When we consid-

»
er the target popu]at1on that we are concerned with in thls session, the gain

»

"is even more striking. Those students who fall within special education pro-

~

grams are, unless the educational system is able to assist them 1n over-
“coming their hand1caps, much more 11ke1y to be a dra1n on society's resources
than aproductive member of society. If just one person were removed from

the welfare role and plackd on thE:¢EX>LQlE\EE\i\ifiﬁjt of CAIL, there would
be a sighificant gain to society. ¢ - ‘ -

The sort of analysis:that I hav? been discussing nge&% té‘be done with
considerable Yore rigor to be valid. Such concepts as discounting investment ,
cost over time heed to be included. But,.even if it is done with all_the
econofic rigor pos§ib1e, it will primarily be able to %e]l‘us if_somethjng- ‘
should be done for a prgblem area and give us the broad fipanciaT limits

within which we may operate. It will not tell us if CAI is the "best" solu-

&




tion or what form of CAI should be used. For this sort'ef decision, cost-

effectiveness analysis must -be emiployed. And, it is to this form of decisigh-
« N { N

N Ve B H
making that I now turn. ' -/ .o
. , - / . »

-

COST-EFFECTIVENESS ‘ANALYSIS

-

-

The central purpose of tost-effettjveness.eﬂglysis is the evaluatien of
and choice between, a]ternetive meams to adhieve a given objective. The
analysis can proceed from either of two or%entat{ens-—the achievement of the
most output for a set dollar cost or the achievement of the least dollar cost‘
. fom a set Tevel of output No matter which of these approaches is emp]oyed

there, arg certain fundamental operations which need to. be carried out:

(1) Determination of Objectives

’.(2) Determination of Viable Alternatives S £~
(3) Determination of Relevant Costs | .
(4) Presentation and Interpretation of Results.

|

It will not.be possible ‘for me to go into detail

n the techniques and pro-
ness .evaluation process in this presentqtion. I mtuld,_hbwever, like to hit

_Mary concern to the topic under congideration. .

“e

Determination of Objectives ' v

The statement of obJectlves shou]d include the fo]]ow1ng (1) the out-

|

puts to be obtained from the system, (2) the inputs ava11able to the system,
-and (3) -the units by which output and input are to be measured. The state-

ment of objectives would not include irformation about presentation require-

. - .
/ . A

\z’-




ments ‘and strategles (such as, CAI will be eva]uated)ﬁs Such.aspects are

‘ J

not objectives to Be met. They are constra1nts wnﬁch ]1m1t the op+1ons

k)

wWhich are available and help to estab11sh the viable aTternatives to be -/

e%aJuated. \ e e

@

A number of different measures‘have been proposed, and used, in- cost- -
effegt1veness evalugtions. One common measure has been penformance on .
standard1zed achievement tests. The prob]em:here is that such tests are |
des1gned 10 e11m1nate or at 1east‘m1n1m1ze the effects of different )
teaéhlng strategies. A bette? form of measurement m1ght be cr1te£lgn/?e;i/

erenced testing;. Other studles have used such economic indicators as stu-

4
~

dent-contact-hours, graduates, or student~credit—hpurs. . ‘
Two of the papers'Ltesented earlier in this :sessjion serve.as good ex-
amples of the two basic types of output measures. Dr. Cartwright presents )
a basically economic approach--dollar cost per student credit hour--while
Dr. Segal is concevned with matginal annUa] costs per achieVement gain per

© child, Other examp]es of, CAI cost- effect1venéss output qiasures can be

1ocated by consu1t1ng some of the supp]ementany refehences whlch have been
attached to this paper. Y, .

% One problem with ObJeCt1V85: Whléh was a]luded to 1n ‘the questlons:at
the start of this paper, 1s that of using cost effectJveness to eva]uate non-
quantifiable objectives. I th1nk that the answer wou]d havé to be yes and no.
If you were ab]e ‘to 1dent1fy a number of different strateg1es wh1ch were equale\;¥f

\
you could use’ this egaﬂuat1on techn'que to chose between them. However, 1f, as

, ~




the resohrce mix, it wmdd not be an appropriate tool. "For uns reason cost-

effect1veness is often referred to as a dec151on -assisting too] rather than-a
dec1s1on»mak1ng tool.. Often such

iec151on maker to chose the 1ess ecoq

antifiable -out-comes.will cause the

. A . .
1ca1 alternative. However, the reasons

such a choice need to be c/e! spelled out, and the time to do this: 15////

.durihg the statement of the objectives.

(S

- N . <
.

Detgrmination of Viab]e A]ternatives : 5N Iy

The second step\of a cost-effect1veness ana]yslswls to dettermine the a]-

ternative 1nstruct1ona1 procedures, media, etc s to be compared In1t1aT1y you

v

(3

by your j ao1n§tlon. In practica] situdtions,.this undverse of possibi]itiesois
very rapidly f11tered down by a con51derat1on of those pract;ca] constraints

- - which serve to- 11m1t our opt1o wh4p~we are dealing w1th rea] -world prob]ems
nk/

Al

. e The following fig re illustrates how such a con§1derat1on of constra1nts can re-

§’-\G"

duce'the total u1at1on of a]tehnat1ves to just three viable alternates.

[ ’ A . A s ¢ ) (
Ve ¢ I -

FIGURE TWO: JOTAL RANGE OF POSSIBLE}ALTERNATIVE STRATEGIES
" . > 1
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would want® to tart with the total universe of possible strateg1es--11m1ted only‘




'W

In many cases, ohe of the constralnts under whichfwe operate’ is the prior‘ .

ch01ce of one of .the média a]ternatives to be eva]uated--for examp]e CAP emf’ e

ever, to&say that CAI is to be one of.the alternatives is not en . CAI.is a '
“fairly broad'term’nhich can mean a large nuber of thingéi-both in.terms'of the .
software that is to be dispiayed and" the” hardware configurations Upon which the.

- softwdre is to- be displayed Braby, et-al, 1975) have 1ﬁentified 10 maJor vari-

ations of computer based deiivery systems--ranging from a. basic definition of CAI (
‘a ] -
as a form of 1nd1v1duaiized fnstruction that emp]oys digita] computer teehno]ogy
/

(‘to manage, and disp]ay 1nformation to a“student, accept student responses, provtde .

know]edge of resu]ts, and se]ect subsequent learning events, thrd"gh variations of . °
LY L4 E
_the pLATO IV and TICCIT systems, Computer Wanaged Instructipn and variations of

computer 51mu1ation and gaming configuratipns If CAL is to be one of the alter-
natives, the form and format of the configuration must be c]eariy specified. \

“ The need ¥or a.clearly defined CAI configuration is even moré'important when
. ’ . ¥ v - LI
it comes 1o determining the alternatives against°which it is to be compared. The

A ]

comparison is to«be with "viable" a]ternatives What are viable a]ternatives to

r
o oo O

CAI? This wou]d be determined by both tbobJectives and the constraints under

Ve
Wh1Ch the progect is 6peratingt If the program is primarily one of ro%e dri]]

and practice, an alternative couid be a linear programmed text or_a simple work-

] book Apd, given the almost constant rFsearch resu]ts of no significant diﬁﬁﬂr-
_'ence CAI wou]d probab]y be a poor choice from é;xfst effectivenéss Poip Zof view. *ﬂ

However, if the constraiﬁts ca]]eu for- taking advantage-of the fiw’

4

Bility, mer-

ory capacity, and’fast response capabilities of the computer '” order to provide
¥




.
~

’

as the team of design and subJect f1e1d spec1a]1sts who deve]oped the CAT pro-

,‘\:‘ - » e N i . %
Determination of Relevant Costs : ' ' "_“ f47i

.ma1nt3nn the systems are then determlned and these resources tonverted to dol]ar

other than workbooks néed to be consldered Tnad1t1ona1 1nstruct1on--the se1f~ \
conta1ned c]assroom of one tEacher, 20- 35 students, and var1ous textbooks a1ds,.

etc.-~-does not prov1de this sort of/?lex1b111ty ‘apd, therefore, should rnot be one
¥ »
of the a]ternat1ves cons1dered (1n spite of the fact that this 1s the most_com-

monly eva]uated a]ternat1ve«to,CAI in ex1sting $tudies). Possibly a‘tutor work- .
%, y

ing on a one-to= one basis (prov1ded that th1s tutor has th"same grasp of the g

subject field and- the various ways in which 1t can be misunderstood and mas tered

. ~ oy -

gram) would be able to provide such an alternativé. Another p0551b1e alternative ¢

would be a paper nd pencil (or other.media), test, teach, ‘and retest approach
f

» ’ N 2

such as in Ind1v1dua]1y Prescribed Instruction programs. s - R
‘ ;Jl1ff\and )

Other than to point out that there was no apparent;attempt to id

.

eva]uate viable alternatives in a conscious and r1gorous manner, there-is n

L]

" need to eomment on the example studies which have been presented here today.

A

Ll >

Once the strategies to ‘be- considered: have been 1dent1f1ed the nextfstep is
fo»estab11sh the re]at1ve cost and- product1v1ty of each strategy Basxca]]y,

1ques can be employed to determine these values. One applies cost analy-

y
sis while the\other establishes cost-estimating-relationships. T

- cer e s =
[
o

Costxanaﬂysis'can proceed from onefof two approaches:'fixed-effectheness or -

’
+

fixed-cost. For the fixed-effectiveness approach a target level of effect1veness

<
A

is ‘established. Then, systems are defined which would employ one of the alterna- .

‘-

tives uynder cons1d rat1on and oroche at the set level of . effect1veness., The re-

- sources {such as personnel, equipment,’etc.): wh1ch would be needed to deve]op and

v

. . .
. i \ ,. 13 ! B ! .
‘ . 4 . 3 . T
. . .
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RN o
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XY ~

; cOsts at the market price Tevel, producing a tbtal dollar cost for each'al-

C ~ ‘ g . R ) :
ternative. The problem of choice then becomes one of selecting_the least . v
° - ‘ . ~

. expensive alternative. The other cost analysis approach starts from a fixed-

cost basis.*'This approach requires the ana]yst’ to determine the oroductivity ‘ ‘
4 N * » &

b3

of differeg; systems, each of which employes one of the strategies being con- Tl

sidered, which cou]d be deve]oped for a set Tevel of funding. The problem ot ¢ D

/ A ool
.

cho1ce under “this approach is to-select the most productive a1?%rnat1ve ) '

- ~

The determ1nat1on of the cost est1mate through cost analysis can becomé ’
a highly complex cost accounting task, particularly 1f such concepts as sunk ‘. "f~' )
o cost, 1nher1tab1e assests, and discounting are appl1cab]e in the situation. . o
Also, there is the difficulty of pred1ct1ng the cost and the effectiveness of

" non- ex1stant systems. The maJor prob]em w1th cost ana]ys1s however, is that °

the estimate produced is a single-point figure rather t”a continuous func- o e

t /"‘"

\\b tion over variations in output and therefore requires a new estimate to be made e

if the proJected fund1ng level is not su/fJe~ ntly productive to be economical.
- / kS

o Cost—est1mat1ng/relat}onsﬁ1ps (CER) seek to avoid the major prob]em of - o !
cost analysis by establishing a cont1nuous prediction funct1on over a range of

output levels. “This is done by means of standard procedures of regression

%na]ys1s app}1ed’to historical data from systems s1m11ar to the a]ternat1ve under
- o !

'cons1derat1ont As 1]1ustrated in the ﬁo]loW1ng f1gure, ex1st1ng data‘on the cost

¢

and’ product1v1ty of s1m1lar systems are plotted on a scattergram and the line of

~

best fit is determ1ned Assum1ng that the assumptions necessary to emp]oy're-

gression ana]ysis have been met, the line of best fit produces a cont1nuous pre- -

d1cted va]ue of input or system cost over the range of poas1b1e system outpugr‘f
I

.

N " .
v . ‘ s

-
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There are a number of problems associated w1th the use of cost estimat-

~N,

i 1ng re]at1onsh1ps Often, for examp]e, the 11ne of best f1t wh1ch can be de-

r1ved from h1stor1ca] data is tcurved rather than stra1ght \\And in a strategy,

'such as CAI “which has a 1arge cap1ta] 1nvestment for 1m;)eﬁentat1on (central

memories, term1nals, processors, etc.) each segment of ‘which has an ultimate
, . . g - ',

capacity, the CER is more ]ike1y to take the form of stair steps with‘sloping
platforms. Other d1ff1cult1es arise from %he data base from wh1ch the est1-' v
-mates are derived. The 1nformat1on may be in the wrong format (requ1r1ng ex- _
~ amination of the deta11ed cost f1gures‘as well as total systeq cost) and very
Tikely the data were generated at different times (requiring at least adjust-
' ment for intlation or other changes in the market value of)resources). Such
'prob]ems greatly increase the diffienlties encountered by the analyst and af-

fect the”re41ab1l1ty of the. va]ues generated through the use of CERs. This

can be seen in F1gure Four (on the following page) where conf1dence intervals

have been p]otted on the CER generated from the un-adJusted data shown above.

-
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gle matrix, it 'is possiblé to determ1ne an envelope of optimum choice (shown as

-Such high levels of uncerta1nty can make the dec1s1on makers Job one of

acting on intuition rather than act1ng on soge rat1on&1 eeonomic basis. : .
N ‘t - , o

Presentat1on and Intergaetat1on of Results . ‘ :

If the‘e S ana]yr N

i eiative]y si:;?e S .
uate. Deta1]ed pr;:eéﬁ\ N

in Figure Five on the. fol]ow1ng page.

£

By p]ott1ng the CERs. of each of the strateg1es to be cons1dered\on\a srn-

16
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~,of the data base, the dec1s'

FIGURE FIVE: . 1 L / . !
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a dotted 1Tne) wh1ch 1dent1f1es the "best“ cho1ce of strateg1es fgr Tny Tevel
*of des1red output or d% any“]eVel of ava1]ab1e fund1ng S ‘\
' Although the cost- effectnveness approach to decision making seem¥ to
' Timit the freedom of the decision maker, sﬁch is’ not ﬂecessar}kyuﬂuiizggg ,
Us1ng the examp]e ab0ve a system may he/planned to start w1th avcapaclty of
ﬁ

250 students but, eventua]]y to expand to 500 students. In such a- situation, Q

| N

the dec1s10n maker.m1ght well choose/ihe more expens1ve alternative B over al- gi

» o

.ternat1ve A for the 1n1t}a] system so that 1n the long run he would be benefit-,

e

1ng from the’ more econom1ca1 a1ternat1ve. Also, since there is a centaln de- .,
/. .

gree of uncertpﬁnty assoc1ated w1th the derived est1mates due to unrjl1ab1l1ty
57 { a ¥
n maker 's personal preferences may st11/

enter 1n=-

-

to the decision process. only requ1rement would be that he Just1fy on some ' }"

5’ valid basis, the cho1ce of a 1ess 0bv1ously econonuca] alternat1ve. *

\ ‘\\be il

The d1st1nct1on b tween cost effect1veness and-éost benef1t analysis-can

lustrated by coi vertwng the cost-effect1vene§s decision model presented

»

The converst1on is produceq by esti-

N . *
! 1Y -
| , 2
1 fo
K K
\ . ) e s . .

above to-a cost-be efit dec1s1on ﬁsdel
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matlng the value of benefits to be obta1ned from the institution of any one

of the alternat1ves at any Ievel of output

Once th1s value has been deter-

mined, the cost of producing the output iS5 subtracted from the value to be

obtained from employing the strategy at thet Tevel of production and the de-

FIGURE SIX:
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~cision matrix s redrawn as in the following figure.

The base line of stu-

.o/ ‘
L optimum envelope .C
“‘I
) ’

» L

with pos1t1ve,morth of the

-

Itﬁis now poss1b1e
/

"to see that for each of the alternatives there is a negative worth to society

e

for some level of product1v1ty or output.

choice is to do nothing.

¥

‘ |
« With a context prov1ded, it now p0551b1e to look at and analyze the other
papers presented din th1s session.

tiveness studies in the way that I have defined such studies.

&+,

6 f

-

. B

{

At'some point of output, the best

¥

ANSLYSI§ or PRESENTATIONS . .

On the surface none of them are cost-effec-

18,

»
~

The closest 1is
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the ETS project reported on by‘Dr Sega] However, it more c]os y repre-

sents a casg of cost account1ng The purpose of the study is to produce the
data base/for generating a CER for CAI, and therefore is essential to the
generatyon of cost-effectiveness studies in the future. There i a great

. need f r‘such‘an emberica]]y‘established data ba;e for CAI--and /for other

' forms/ of mediated instruction--so that.such studie¢ can be cond?cted. The !
othe papers are both concerned wjth cost and with effe%fiVEnes but they do *
not sh#w the analitical comparison of alternatives that is cal eq for in the

te 7Lost-effectiveness". _~\:%,;

L | |
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