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In accordance with the programme approved by the General Conference
of Unesco at its seventeehth session, which called upon the Secretanat to
assist Member States in defining the role of new educational technologies
in education systems and {1 detcrrmmng their cost- cﬁ'ectlvencss, the

Secretariat undertook, as a firét step, the task of preparing 3 complete.

list of techmco-econormc and cost-effectiveness studies concerning new
educational methods and media, with a view to drawing up a descriptive
inventory and to deﬁmné methdds and prmcxplcs which would facilitate

_ international comparison of the studies in question and promote a dia-

logue between research workers, decision-makers and educators.

For this purpose, the International Council for Educational Medlal

(ICEM) invited Unesco Natjonal Commissions, pubhc and private

bodies in Unesco” Member States and research workers in. this ﬁeld‘ to

inform it accordingly by sending in a'list of their work, accompamed
by a summary and, if possible, the full text of their studies. ‘
The investigation ‘and identification of studies proved to be an
extremely difficult task: few studies are , pubtished; others, in spxt of
their titles, are only vaguely related to the problems of cost analysis; the
research workers themselves are isolated and scattcred throughout many
different institutions. ¥n spite of these difficulties, more than 200 studies
from OECD, Unescé and IIEP, France, the Federal Republic of Ger-
.many, the’ Union o Soviet Socialist Requhcs the Unjted Kingdom and
> he United States’of America have been catalogued and abstracts madé

Jof the most intepesting. .

+
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had adopted working hypotheses that it was difficult to harmonize °
a posteriori, and that even the concepts used for cost’ analy51s were not .

o - compatible. . +-

v

*

-

In January 1975 the studies were submlttcd to a group of i mter—
national experts, which rccommended 'that the list should be publwhcd
and that the task of 1dcnt1fymg common criteria and contributing te thes,
adoption of comparable procédures should be con@nued. '
_F ollowmg this meeting, Unesco issued a provisional documcn‘l
containing an introductory report, a summary of the discussions and a list
of recommendations. Annexed to, the document were a bibliography of
cost studies relating to the media and a provisional list of spccxahzed
institutions and research workers. .
On 18 and 19 June 1975, at the reque tofUncsc‘o ICEM convened
a small working group to attempt to find ways ofapplymg the recommen-
dations of the previous meeting with regard to the cstablishment of
models of stahdard tables for presenting the various types of costs and the
"development of*a grid indicating the hypotheses, framework and
" > methology adopted for the case studies. PR
The report of the workmg group, togcther w‘r{h“ thc provxslonal =
dd®iment mentioned above, was seht to the institutions and experts who
had taken part in the first Survey fo enable them to make gomments and
amplify the annexes. . if,\k A
The presest publicatich dqacrlbcs thg. current state of “this. work
In its present form, the inventory lays no, claim to e\:hausnvencss
It may, however, be re arded as the first issue of.a periodical, pubhcatlon
depending on how cost-cffectiveness studies develop. . | s,
The Secretariat intends to continue its activities deslgncd 1o asswt in
setting up an international hetwork for the. ‘pooling and exchange of
information on the development of the technico-cconomic aspects of
educational methods and techniques, as they are actually introduced
/into cducational practice., . ool
For this purpose, the Secrctariat invites speciafized research workers
and institutions to draw its atfention to any omissions and to work in
progress, with a view to producing an updated version of the inventory
in" 1978 All correspondence should be addressed to the Division of
Methods, Materials and Techplqucs, Education Sector, Unesco, Place .
de Fontcnoy, 75700 Paris. . -
The views and opinions expressed in the studies reproduced in thlS
work arc, of course, those of the authors and not of Unesco. .

.
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The Secretariat of Unesco wishes to express its gratitude to Mr Dean
Jamison, who kindly authorized the reproduction of four case studies of
educational radio and television published in Cost dnalysis for Edutational
Planning and Evaluation: Methodology and Application to Instructiongl Tech-

nblogy by Dean T. Jamison, Steven J. Klees and Stuart J. Wells (Princeton,
N.J., Economics and Educational Planning Group,,Educationa] Testing
Servxce, 1976), and to Mr Walter Wiegel, who authorized the reprome
duction of a communication on the costs of a resources centre presented
by him to the ICEM conference held in ‘Glasgow in Qctober 1975
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Cost-effectiveness studies applied to the use .
of new educational media

-/

+ Methodological and critical -introduction
J. C. Eicher ) ’

M -3
"The educators’ worldis often a closed and cons@tvative one. It is marked
by a general apprehension of technology, which is readily accused of
being ‘dehumanizing’. ) , ol ) .

More lucid min}?rhowevcr, have very quickly seen what up-
heavals might bé brdught about in traditibnal- teaching methods by

. » Introducing the revolutionary innovations of recent decades in the ficld
of information media. .

'Some have even gone as far as to considet that since, in our radically
changing socicties, the educational system itself must be overhauled
from top to botfom,-theré was cause for satisfaction in the fact that ‘the .
need for such changes in education arises at a time when media of
communication—radio, tclevision_ and the film—and new methods
and techniques of instruction, such as programmed learning, have come
on the scene’.! ®

- “But in fact, innovations in teaching methods have so far almost
always remained marginal, and moreover have generally been intro-

1. R.Maheu, *Foreword’ in: W. Schramm etal., The New A/{edia: Memo to Educational

Planners, Paris, Unesco: ITEP. 1967. -
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duced without such lorcthought as would have enabled their advantages

. tu be identified and compared with the expenditure involved. Never-

_ - theless, experiments hav¢ multiplied, together with attempts at evalua-

tion; sumedntcPest is beginning to attach tg a stock-taking of the situation,

for many methodological problems have now been solved or arc-about

to be solied, and many others can at ‘least be defined in thore precise
fashion. oo

The many p10b1c1ns which cducational systems must. face owing-
to the devclopment of modern techniques of recording and remote
transmissiont of inform tlon are, in fact, all more or less directly llnLcd
with the need to comp eir cost and their effectiveness. Local, ~and
. national decision-m&kers ahuuld theredore be helped to view the problems
clearly, particularly wlere local pesources are very limited and there
i> 4 need to gear the educational apparatus to the urgent requirements
of a developing society. Unesco has accordingly taken the initiative
of instigating a measure of collective thinking whichi should lead to the
harmonization of methods of calculation ‘and of approaches to the
problcm of introducing modern technologies into education.

It is not the purpose of this introductory document to propose a
single obligatory methud. the author fegls quite unqualified to do so
and in any cvent would regard such a proposal as premature. He will
not even attempt to draw dp an exhaustive table of rescarth already
carried out, dassified under pgecise headings; this would probablye
prove thlOUb and perhaps not particularly uscful. His aim will be more
modest but, he trusts, morc realistic, namely to identify the arcas in
whicle studies-already seem to reveal undoubted comparability, those
in which method is not. yet strict or homogeneous, and those, lastly,
whefe it appears neither possible nor desirable to adopt a pre-estab-
lished, standardized pattern. Many of the problems involved are
vbviously common to all cost-cffectiyeness analyses. We shall attempt,
on an analytical basis, to consider successively, those problems involved
in measurement of cost and those which arise when it is desired to eval-

uate the effectiveness of an innovation. But before doing so we shall
. start with an observation that Cannot fail to be made after a perusal
- . of the very many studics alyeady carried out, ng&ncly the remarkable
. variety of frameworks of analysis selected; and ‘we shall attémpt to
. determine which typey of research should be developed and which appear
to be of little usc asg an aid to decision-making.

- < ‘

g

General problems concemzng the framework -
- of analysis” | T N

\

A scrutiny of the studies carried out shows that there are at least. four -

different directions in which the framework of analysis selected is exten-
~

-

ERIC S .
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sgve in varying degrees. These apparent inconsistencies can’ in fact be
explained by reference to.the objective pursued, which can be established
at three different levels. N : )

Apparent inconsistencies noted - . ) , .

The characteristic features of the modern means of recording and of - |

remote transmission of information are their reliance 6n advanced

technology and their variety. They can thys be assessed in several

ways: . . . .

1. * Certain studies eleet to ¢xamine them fromthe point of view of -

. onc of the partifers in therdecision bringitg about their adoption. -
”_,Th't'rc are three partners: the technician, the cconomist and’
the educator. In our view, studies which take ofily the standpoint
of one or even two of these partners cannot provide much assistanse
" to the decision-maker and should, therefore, be discouraged.

" Certain studies consider only’ one of the technical media and
¢xplore the problems of its isolated use from the eost-cffectiveness -, ~
aspect. . ) - .

Some of these studies are extremely limited in scope: they
confine themselves to describing one specific experiment and to
measuring its cost and results. Others .attempt to pose the problem’

;in more general and. abgtract terms by cstablishing, for example,

,a cost-variation law in actordance with the size of the operation
(e-g. defined by the number of pupils involved). But studics reflectingr
a greater degree of synthesis all demonstrate that no solu'tion -
based on a single technical process; is entirely satisfactory and
that we, must calculate in, terms of a combination of media.

* Our conclusion here, therefore, is the same as in the preceding

case: cstimated-cost studigs covering the use of a single technical

medium do not lend themselyes to gencrglization (‘optimization’).

They ‘should for that reason’\bc discouraged. As for _case studies,

these &annot generally_be extrapolated and their interest is thus

very limited. . ) . v, .

Certain studies choose to examine the pugely ‘marginal sz"sc of..

modern media, whercas others propose. the reorganization or even

the total remodelling of the educational system through, the use

of these techniques. - : I
In the first case, the basis is a given.structure” which is not

called into question. All that is asked is whethér ‘what,is being done

.(education in its tradigi a‘k_forms can be done slightly better by
using certain ‘tools’ gf:;;nt assist the tcacher. In the second case, | -
the modern media form'the starting-point for. the construction of
a novel educational system. *

"Studies of cach of these two forms of utilization. are obvioysly
not comparable, but neither can be rejected g priori. Studics of

the first type have three features ‘which fimit their scope: .

- a i

‘ .

Aruitoxt provided by Eic:
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(a) From the pomt of view of cost, what is propOscd is an addmor(
to an existing system.. .The cost of the new structure is neces-
sarlly higher than ‘that of the®olds :

(b) The whdle potential of the hew instrument—which is intro-
duced only as a migor complement—can‘hot be exploited.
There is a Fisk, in particular, that costs per pupil will be high,

¢ _singe the gonsndcrablp economics’ of scale made possnble by the

" mass ugse of the medna cannot be achieved. -

(c) From the pomt of view of cfficioncy; there is a marginal im-

'provement in the efficiency of a givén system, g a way that
*. cannot always be measured, whergas we know "that much more

substantial improvements would be possn'ble through a change
< of system. ’ .

These studies shpuld, however, be contmued since therc must besa

gonstant strlvmg fowards 1mprovmg the quality of the service

ovided, and since only systematic Spmparison of the selatife

_costs of the various technical solutions adopted will make it possible

_to climinate the wastage observed at présent (under-use of costly

instruments—or failure to use them at all—because their function
- has not beéen thought out in terms of the time situation at the outset,
because the teacher has not learned how to use them, because
. operating costs have not been evaluated in advance and prove to be
prohibitive, etc.).

<. Studies of the second type, “on the other hand arc much more

.. ambitious’ but also much more ‘dangerous. They proposg, in fact,

“tb. replacé”the existing educational organization by amother. | '

We'do not intend here to pass Judgement on these studies, but

two comments appear to be calied for. K
First of all, these studies must on no account be systematlcaliy

%lcouraged The profound upheavals to whicht our societies ard

ng subjected (m the East as in the West, in the industrial nations »

’ as in the countries striving to achieve developmcnt) are sufficiently

obvious for us to, conclude that educational systems are themselves

fated to change. T.hls being the case, it is obviously better for such

. -a \rapsformation, to be thought put coherently rather than to be

imposed and anarchical. MRS
In the second place, these stadics should’\ot be conducted

no matter how and no matter by whom. The educational system
performs too important a role in society,for its reform to be embarked
upon without our having reached a consensus regardmg objettives.

Here, if qnly indirectly, we come once more.across a danger refer-

red to above, namely that of studies that reflect the preferences bfonly

one of the partners involved. For what must beavoided are reform pro-
posals that are merely a cover for a manufacturér s de51re to open

up a market, or the Utopia of an educator who falls to-give due
welght to social and political consideratigms, or agam the bleak
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narrow analysis of an econfmist who, in his ca‘lgulations, confuses
the notion of effectivencss with that of profit.
4 Lastly, certain studies start with the educational s&'stem considered
. n its specificity, whereas others simply look at the problem of the
optimum use of modern techniques for recording, storing and

. disseminating information. .+ ® .

" The problem here closely resembles the preceding one, without,
however, merging with it. . ’

’ The complex character of the media viewed from a technical
stand point makes it in any case necessary to study the problem of
the organization and optimum. association of the technical media
in relation to the wolume of information and the size and dispersion
of the audience for which it is intended. These studies, which regard
the’ educational message merely as one among others, are therefore

- indispensable at the ontset. s

We would, however, suggest, that attention®should be con-

centrated henceforwggd on studies which start from the basis of

.o education regarded as a specific system, and this for two reasons:

() The problem of the optimum use of the media according to

the message and the audience is now, in our view, théroughly

. mastered. . ‘ .o ,

o (b) As stated above, the essential problem (which has not been

‘ mastered) is in fact the organization of an educational ‘system

geared to contemporary society and te-jts state of flux. It is

~thus logical to take the specific objective as the starting-point

"in order to arxjve at the -optimum use of the media, whereas

it is often dangerous o consider the media as a basic element

.. and to try and adjust'the objectives accordingly.

In brief, we can say that among .the very many existing studies, only

the following are of interest as arr aid to decision-making: (a)-those that

consider the points of view of the three partners at one and the same

‘time—technician, economist, educator; (b) those that consider several

\  cbmpeting media simultancously; (c) those that take the educational

- .System as their point of departure. ‘ v
For purposes of valid comparison, these studies must be grouped |

according to the objective in view.

-~

-+ The necessary,regrouping . .
~We must %tate hére. an obvious fact which tends to be overlooked:
‘optimization’ is the adaptation pf limited means 4o the objective
being purs ued in such a mand® as to achieve a given result with the
minimum resources (at the~lowest possible ‘cost’)V or to obtain-thé.
most effective’ ra&h (maximize the ‘benefit’) for a given outlay of
means.
Evtrything depends, obviously, on the objective chosen and on the

available means.
. T - . e 4 *

o . I
ERIC . A
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In the case which concerns us, three types of poésible objectives cz:t'
be identified, the first two of which are miarginal (although in verd
different ways) and the third all-embracing and ‘revolutionary’.ay,

*

) : .
. Objective No. 1: Marginal improvement of the reception of a given message

by thesintroduction of modern techniques. The point of departure 1s the existing
system and the proposal is to make the ‘teacher’s’ work more cffective
and to put more life into his relations with the class, although he remains
the basic instrument for the transmission of knowledge. This has been,
so far, the objective in the majority of the experiments studied.

Thete may be two parts to this objective: in the first, the teacher
uses modern methods for all or part of his tcaching; in the second,
certain parts of the teaching experience or programme are dealt with
using machines. . . L LV .

We have already noted the criticism that can be levelled at such
an objective, which necessarily mcans that only a small proportion of
the potential of modern media is used. The studies carried out, however,
reveal interesting facts. We shall réview in the following section the
conglusions that an already be drawn with regard te comparisons of
costs and cfficiency in these marginal experiments. By . !

/ .

Objective No. 2: The extension.of educational services to groups which the tradi-*

* tional sysem has not reached. This objective also leaves the structure of the

*traditional’ system intact, but it is mbre ambitious than the preceding
one in that it proposes to deyelop an origifial educational system for
fringe groups. . . ¢ '

The groups.most freqtiently catered for by the projects so far
studied are: (a) illiterate adults; (b) rural adults (so to as induce them

+ %0 adopt appropriate behaviour pattefns for development purposes); (c)

“mchildren in remote zones with a scattered population; (d) working

2

o

Q

LRIC

adults who have -no free time to attend classes in traditional establish-
ments. - .

The. complexity of ‘optimization’ problems increases “here. . Com-

parison is made difficult by the fact that only ong fraction (wﬁighﬁﬂcs
in cvery case) of the target group is actually involved in eaclt of the
cgperim@ts studied. Transposition to the cducational system as a whole

is impossible. . : A ') .

. v . \
Objective No. 3: Reform of the educational qyster;z throngh the introduction of

_modern techniques on a mass scale. We know that the introduction of modern

techniques on a massive sgale makes it necessary in any c¥ent to take a

fresh look at educafional dims and methods and to q:forr‘r‘lhlatp them. -

. Problems here ate much more colnplex, including, at the technical
level, the creation & new networks, Jor the transmission ‘of the *‘mes-
sages’. . ) ‘

)
»

v
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’ At the level of the educatlonal system we come up agamst a con-
siderable constraint: the existence of previous structures (in particular
the presence of teachers whose work is governed by a variety of strictly
defined rcgulatlons) the new objectives must be defined before attempt-
ing the * optimization’ process. _ -~

Studies of developing trends are mdlspcnsable, but there is a I‘lSk
that they cannot be compared betwetn one country and another because
of the sharp impact of the aims sclccted upon the costs of the dxﬁcrcnt
methods. .

Case studies, not surprlsmgly, are still few sand far between and
give widely differing rcsults .Howcxcr, an idea of orders' of magnitude
can be gained. )

.. Itis accordingly vital to regroup studies according to the ochctnc
in view before making comparisons. When this has been done, compari-
sons cease to be impossible or - -absurd; they become merely intricate.

We shall attempt to demonstrate this by con51dermg first of all

& costs, and then effectlveness

~

T
. -
o , - >

fProblemg linked with cost measurement

¢

It seems useful at this point to remind ourssﬂ\fes of .the main problems.
involved in secking to make an accurate measurement of the cost of
introducing modern educational media. A recapitulation of the observa-
- tions found in various studies will enable us to suggest certain points of
difference and certain methods. This done, it will be useful to sum up
the comparative results of the dlﬁerent mcasurement attempts made

50 far. - . o o~
- o w .

o

Categories of costs and their measurement ,

Four types of classification of a com lemcntary nature seem necessary
if we are to obtain a complete pictiM§iand if the categories are*to be
sufﬁ(ncntly detailed to allow comparisons: (a) a technical* classification -
in which costs are categorized according to the various technical opera-
tions that have to be carried out for information (an educational ‘mes-
sage )/to be received by the person or persons for whom it is intended;
(b).4n economic classification that distinguishes between-fixed and variable
_~Costs; (c) an accountancy classification that dlstmgulshes between capital
®icosts and operational cxpenditure; (d) a financial classification by
%mmbut‘or whereby direct and indirect costs can be distirtfguished.
Technical classificrtion of costs . )
To send a message to its recipient by an, 1nd1rect channel (i.c. other °
than through the teacher’s lips) we must in turn: (a) decide on the

ERIC D ' .
L4 .
.
.
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, message to be transmitted; (b) dcvclo}.‘; the most appropriate techmical
device for recording this messages (c) ensure transmission and distribu- -
tion of the recorded message; and- “(d) develop thc most apprcprxatc
method of reception. : .

s The ﬁrst,oneratron does not appear to coneern us as no technical
proccss is involved. In fact, however, due regard must be given to the
available technical media, for while it would be incorrect and illogieal
to start with techniques and adapt the message to them, it ‘would be
cqually wrong not to take techmcal constraints info account. Thesrisk
is that these constraints may be such that a large part of any message
formulated in the abstract might be lost before reachmg its .audience.

. Three remarks may be made ‘concerning this classification.

First, it faises problems of nomenclature, since’ gertaim costs are
difficult to classify in one of the four ’c‘ategorrcs narhely formulation of
the message, productron transmission or distribution, and’ reception,
For exatnple, in which category should we place expcndrturc on the
duplication of the recorded messages. (films, tapes, etc.)? We could -

. consider classifying them under production (for as many copies of the

. recorded message as will be requrrcd must beproduced), under distribu-

. tion or under rcceptron There is also the coc?)of rental or mstallatron of

© cables for closed-circuit television, or the cost of mai ‘liaison

with the puprls But these arc, we bchc»c more often than oﬂf}mstrons
of common sense: all that is requrrcd is for the person carrymg out the
study to define and Jusnfy his' choice.

. Second, this classification is very useful, because the relative cost

) of cach stage in the process Va,I'ICS x:onsrderabl) according to the technical

. medium used. Thus: transrmssrqn costs arc generally higher, in terms

' of production cost, for television than for radio.
“Third, this classrﬁcatron is msuf’ﬁcrent in isolation, for it prowdcs
16 means of cstabhshmg whether particular costs fall undcr expenses

*  of initial cs'tablxsgmcnt or under current cxpendxturc onia system in-

~ .gperation.

cuwm

,
“ b
s . .

- . -

**Economic classzﬁcatzon of costs . .
This classification distinguishes costs accdrding as to whether they are
variable or 1mar1ablc having regard to the dimension of the operation.”
Within cach of the technical classification categorics, it will thus -
be .possible to distinguish between constant and variable costs. For
instance, fixed costs at the reception stage include the purchase or rental
of equipment (radio. or television receivers, film projectors and screens,
loudspcakers, ctc.) and certain, upkeep costs (salaries of maintenance
staff, for cxample). Variable cests include the purchase of tapes, rcmrdmg
heads, projector lamps,)etc., the cost of which in a given period varies
with the number of hours of instruction, salaries of those responsible for
liaison bétween cq\\pmentz"ﬁli pupils’ (supervisory staff, technicidns) ,

and so on, e . . ’
} i B oW, A R
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Tt will be seen that certain invariable costs are fixed costs, i.c. they
) are incurred once and fpr all, or at least at considerable intervals
o _ (projectien apparatus, for examplg) whereas others are recurring, i.e.
_they are repcatcd from period to period (maintenance staff salarics).
.~ This distinction is useful when we wish to study a system in course of
estahlishment, as provision must be made both for the initial financing
and the amortization that will enable the capital to be preserved intact.
. We will revert to this point under budgetary classification.
Before going on, howev cr, four remarks are called for concerning

calculation of economic costs:™ - .
r. Certain authors include in their costs both the purchasc price of
) equipment and an annual amortization in respect of such equip- -

ment. There is a danger here of mcludmg items twice, to the -

extent that the cost of repairs and maintenance, as well as the

E purchase of new cquipment, are both reckoned.

“2. Some authors add an interest chargc to antortization. From the'

svider economic standpoint, this is correct, since we are dealin

. with scarce resources that wquld have brought in a rcturn if loaned

(or invested elsewhere). But since all we are doing is to compare

the relative cost and effectiveness of dlﬁ'crent cducational metheds

this addition is not'necessary, and it} omission obviates the necd

*  to make a choice—always arbltrary—of’mterest rate,

3. The amortization calculation should be. based, in thcory, on the
obsolescence and technical wear of cquipment, but in practice
it'is sometlmes better to opt for a ‘financial’ amortization which

takes into accignt the cvolution of sources of finance.and of cur-

rency resources where certain cquipment has to be purchascd
) abroad. -
4. ,Not only total costs, but also umt costs should be.calculated. The two
"most ufeful categories of unit costs are cdst per hour of contact o~
and cost :per student, They can be brought together to form a com-
bined indéx: cost per student-hour,
’ Some, of these umt costs may prove’ invariable, whcrc the
- corr spondmg total €bst vaties in propaortion to the .reference
varihble (number of How¥s, number of students or number of
studentt hours) : Ce

.
v

The acjpuntancy or&budgetar} clas&zﬁcatzon
+ This tlassification ' distinguishes between two categories of expenses: .
capital (or investment) " expenditurg corrcspondmg to the financial
cffort made to constitute assets, and opcrating cxpcndlture This dis-
tinction can be uscful, inasmuch as it allows comparison of the cost of
the initiatory stage, and the currént operational costs of an established
system. The figures needed for this classification are, furthcrmore, often
those most easxly available; However, it is ncither csscnt1a1 nor wholly
satisfactory, since: ( a) it contributes nothing further than the cconomic

1
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classification, in so far as the latter can be| obtained i kts entirety;
(b) it is useless once the initial investment| has been 4dc, as only
operating cxpenditures are subscquently involved; (c) it is not normal
budgetary practice, in the casc of public funds, to include amortization

charges in the operating cxpenditure bu“dgal‘\’§ Lo

Financial classification by contributor ‘ ‘ ;
This classification distinguishes between costs which are to be met
by the. urganization responsible for capital investment, costs to be met
by users, and costs falling to the community. 7

. This distinction can be particularly uicfu'i in insta
proportion to.be'met by the twolast payers is substantial.

ces where the
ts importance
dies reviewed
ofteni tend to underestimate or to overlodbk these categofies completely.
Let us take the examples of a project involying the parf-time use of an

existing television channel. The direct cobt of the operation—the 61;11"5&@: '

one generally reckoned—does not include usc of this channel because it
appears to be provided free of charge. Nézvcrthclcss, the costs of setting
up transmitters and relay installations were incurred at the outset with

a view to the full-time ust of ghe channel; logic would then require that °

this investment should-be cHarged to the educational system in propor-

tion to the hours used. Failure to reckon this indirect cost 1s tantamount

. N \ 4
TasLe 1. Classification of costs. T Lo
. - =T *Financial cost
T 1 Eco ! .
echnical costs X nt‘)m‘xcl’cosu (by con}gxbutor)
Conception | " Fixed ‘Educatjonal authiority ~ .
. . i Invariable . Community o,
- | Variable . Family - -
' . \ * Others i
Production : . Fixed Co Educational authority
o ¢ Invariable Community
- . . Variable Family
) . \ Others
Transmission and_distribution* Fixed Educational authority
Invariable - Community
' Variable * Family
. . .3 Others
Reception B Fixed, . ~Educational authority
s ’ Invariable ", “Community
‘ Variable Family
. . Others
N !
ToraL . Torar. " TotaL .
5 ’ )
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to self-delusion cancerning the real ‘cost of such an operation, since jt
amounts to‘beliéving that there will always be transmitters ready-instal-
led and providing a channel with available hours ;hat can be ‘appro-
priated’ free of expense.
Snmllaﬂy, if part of, the cost is met lfy the student (the purchase of
a television recener, for example, in the case of tele- aducatxon) failure
to include it amounts to $hifting, insan imsidious fashlon, the burden
of the educational system from the public authormes to the individual.
. To sum up, the classification ir Table 1 may be suggested as ome
which provides an exhaustive and ‘realistic’ picture of costs.

B . These costs can be calculated pcr student, per hour or per student-
hour, according to need. Some of the spaces can obv1ously remain
empty. We can now. review what we alrcady know concermng costs
and their variations. ‘

3 s

Results achieved N

‘ Rcsults are of two kinds:
’ We begin first by obtaining a fairly accuratc idea of the main ;ost
trends in relation to the magmtudc of the systexn involved.

Next, certain differences in the results, if interpreted corrcctly,
indicate thresholds and behaviour pattcrns of prices; .
Cost variation laus : . . . .
Let us first consndcr total cost, before studying its components.

Totg! cost. The éasiest index to interpret is that of cost per student- hOur
. The various evaluations bearing on extensions of a single system, or on
systems of differing d1mcnsxons, lead, it would scem, to the following
observations:
1. Evaluation of cost per student-hour in terms-of the audience served
differs considerably according to the technical medium employed:
(a) The media_giving the greatest cconomics of scale are television
via satellite, open- c1rcu1t television, closed-circuit television
and radio._ ~

(b) The media whose use gives the least or no economies of scale

are language laboratories, co‘mputer~based teaching and films,

(c) The media for which unit cost increases with the magnitude

. of the project are films (once a certain level of population

b

. dispersion is reached) and video systems, the cost of which..

S quickly becomes prohibitive because of duplication problcms
2. The choice of the technical medium obviously depends in part on
 the geographical area to be covered and on the audience.

. v . X
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. Television is thus always too costly when catering for no

> more than a small number of pupils. But its cost per student-hour
drops very quickly up to a figure of 1 million students; thereafter -

the rate of decrease is much more moderate. The threshold is even

' higher for television via satellite, which can only be considered
’ for the coverage of a-vast area. - .

As a general rule, the ‘little media’, i.e. those requiring rela-
tively simple, inexpensive equipment (slide projectors, cpidiascopes,

tape recorders, radio, ctc.), offer far greater advantages than the

‘big * media’ (television, computer-based instruction) for small

audiences, the relative advantage diminishing subscquently. On.

e the other hand, beyond a certaimssize of audience, the ‘little media’

. cease to be of any interest, with the cxcc;gtion of radio which
P _ keeps a relative advantage ‘whatever the audi¢nce size.

. Specific costs. Two types of comparison can be made: . »

1. Comparison based on the technical classification: .

(a) Production cost is particularly high, whatever the size of the .
system, for film; it is relatively high for television, but drops, -
very rapidly from an audience-level of approximately 2,000 up
to 200,000; it is low: in the case of radio and does not drop. . |
noticeably with the size of the project. L - \ -

(b) Transmission and distribution cost is very high for™ video

\ systems; it is high below 200,000 students but drops rapidly ©  —

~and then rises slightly from 1 million students upwards; in
~ respect of open-circuit television it is moderate and stable
for films; and for radio is moderate below 100,000 students and
very low above. . . o
(¢) Reception cost is high, dropping only slight{y~d#r-relation to
- the size of the system, for film and television; and is modgrate . -
with a noticcable reduction betwden 15,000 and 1 50,000
students for radio. ™ ‘ v -

2. Compariso#€ based on the economic classification. It is now possible "
to compare, on the one hand, the fixed cdsts or initial installation
expenditure and, on the other, the variable or operational gosts:

(a) Fixed costs are much higher for television than for radio (of the
,order of 10 : 1). They vary considerably with the ge\ograph'ical .
coverage and the number of broadcasting hours (ranges of
I : 12 for radio, I : 100 for television). Everything depends here .
on the possibility of using existing installations. _ .

(b) Variable costs 'drop very quickly with the size of the system . -
(in the cas¢ of television they may fall from $5-$10 to 5-15 ..
cents; for radio, from $1 to 1 cent). They are always much

+  higher for television than for radio. - '

These criteria are extremely valuable in themselves as decision-making

“aids. It is possible, in particular, to determine which média i®is or s

~
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not reasonable to use under certain conditions.! It should also be stated,
however, that the differences in results between one study ang another

are still considerable. )

Duscrepancies in results and certain possible explanations . £

* Certain variations of evaluation remain to a large ‘extent incxplicable.
™ and lend support to the nced for precise nomenclature and uniform
evaluation methods. The outstanding example relates to the different
evaluations of the cost of educational programmes televised via satellite
in Africa. , . N

However, this is not always the case, and certain discrepancies are, _
on the contrary, extremely instructive.
" The most frequent case is that of evaldations made at different times.
They generally show, for the same medium, a drop in unit costs. This is
particularly true in the case of computer-assisted instrugtion where the
unit cost has dropped by three-quarters in about five years. T

These remarks show that we must be wary of cencluding, once and
for all, that it is advantageous, or ¢n the contrary too %ostly, to replace. .

&

.

N

traditional teaching by ‘modern’ methods. . .

. Variations in cost between -different contemporary experiments
reveal, on analysis, the determjning influence of the . following factors:
(a) the possibility, to a varying extent, of using existing infrastructures;
(b) specific features of the area to be covered (physical, features, area '
for a given population, &tc.); {c)' specific features of the population to be
reached (horhogeneous group or otherwise, in employment or not, etc.).

Despite the wide discrepancy in evaluations, we can thercfore
claim that the results already achieved pr5}/1ide us-with a certain degree
of knowledge of cost-determining factors; this knowledge can serve as a
" basis for approximate but reasonable evaluations where not all the

figures are avdilable. As far as cffegtiveness is concerned the situation
. is less satisfactory. o CE .

»

\

Problems connected with mea\urement
of effectiveness ‘

o ‘o . .
"Effectiveness is infinitely more difficult to assess than cost. It has, in—-
. fact, several dimensions, some of which are hardly capable of being
measured. )y . . -
Measurement problems”depend to, a very large extent on the defi-
nition adopted- R '

v

Y

¢
"1. An Agency for International Development study may be consulted on this
subject: W. Schramm ef al., Big. Media, Little Media, table 16, p. 104, Stanford
University, Institute for Communications Research, March 1973. (AID Studics.’
in Educational Technology.) T o
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- . In spite of these difficulties, certain lessons can be learned from
the evaluations that have already been made.

t

b

Problems n the choice of a deﬁnmon

. These problems exist at three levels: (a) we must first of all distinguish
between educational effectiveness and "economic efficiency \ (b) if we
elect to measure educational effectiveness, this can be defined in relation
to the aims of traditioftal education or to those assigned to_the new
system using modern @ducational media; (c) we have, lastly, to dis-
tlngulsh between effectiveness in theory and eﬂ"cctlvcnees in practice.

Economzc’“qﬁfczenqy and educatzonal eﬂectweness . .

ness. In the case of the educational system there are two very cogent
reasons for not malung shift w1th a cost-benefit analysis whlch mixes
these two con@pts
.o First of all, the viability of the .study process is linked ‘with the
additional beneﬁts that educated individuals can command in cdmpar-
L ison with those who have not continued their studies. But here we are

“shown that the fact that these_differences in gain can be explained in
* great part by somcthlng other than thc extra. knowlcdge assimilated.
emerges sufﬁé’ lently clearly to justify us-n querymg the value 8f the
hypothesis that establishes a strict causality bétweeén the lével of know-
ledge and that of benefit. Furthermore, collective proﬁt»-earnlng capacity

— 77 individdals.
In the second place, educational aims are much more varied and
ambitious than mere economic viability. It is ther logical to define
-the effectiveness of the system according to its own aims rather than in
. _ relation to objectives which lie outside jt. This is in dur view the true
conception of educational effectiveness. A
i . It must, however, be defined in more specific terms.
’ Effectiveness in relation to t/ze objectives of the traditional system or to new objectiv}?
If the purpose is to make minog improvements in the traditional system,

of that system.
. Two complementary indices are generally. ‘used: (a) the time
required for the average pupil to attain the level of knowledg?conmder
normal on completion of a given coursc; ahd (b) the_ ‘percen
pupils' attaxnlng a given level of knowledge.
It is thus possible to ascertain whether the innovagion has be¢n
- ‘effective’, i.e. whether it has enabled the objectives of the system to be
_achieved, more fully. . <
. 5 . . ,
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Economists frequently confuse ‘profit-earning capacity’ with ‘¢ffective-

- dealing with the viaBility of the individual; and recent inquiries have

is not, necessarily” cqual to thc sum of the earnlngs of the educated .

effectiveness must, of course,. be evaluated in terms of the objectiyes,

N
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But in soTar as théd introduction of the modern mediais on-a mass
scale,.in regard cither to groups previously out?de‘thc system or to*
the total school attendance, the old system is distupted. It would then

"be incorrect to judge th? performance of the new structure on the basis
! judg p

of the objectives of the old, for modern techniques can have the advan-
tage, among others, of aiming at new objectives that are more inkeeping
with ecent edueational discoveries and with the demands of contem-
porary society. - . .
In this casc the new objectives are the point of departure for the
definition of indices of effectiveness. A¥e might, for ‘cxample, want to
obtain an index of treativity or of individual initiative. -

Effectiveness in theory and practice

Throretical cffectiveness is that which corresponds to_the .optimal usec
of modern techniques. -+ . :

Two phenomena may, however, keep real cfcht’qencss below this
theofetical level: : ot

First, evaluation of effectiveness is not always carried out at the
time of the instrument’s technical develdpment, but only when it ‘gomes
to be applied: This fact, observéd in almost all the cases studied, leads
us {0 wonder whether the eﬁ"cctiven’ess then obscrved is not very much
‘bel& what it might have been if the optimal combingtion of technical
media had been developed in relation to the aims pursuéd.

The problem is thus the follqwing: we do.indced measure practical
cffectiveness, but we do not know whether this effectiveness comes
close to the maximum effectiveness of modern media used to best
advantage. We must therefore urge in the strongest terms that cvalua-
tion should be carried out at the technical-development stage of the
media. . - N

Sccond, effectiveness assessed by means of a control audience may
ng$ be achieved in practice because of a negative attitude on the part of
the educational group at hand. For example, tclevision can increasgtre
effectiveness of the teacher by. frecipg him from certain mechanical*
tasks, on condition that he accepts the instrument and does not feel
that he has thereby been deprived of some of his prerogatives.’

We must, therefore, not delude ourselves as to the cffedtiveness .-

of these new methods by disregarding the obstacles; we must, on the
contrary, try to assess such obstacles before we can c’o‘mbat them.

Lessons to be learned from evaluatiéns already made

All serious cost-cffectiveness studies include an cvaluation of progress
in the results achicved by means of the new methods, In spite of difficul-
ties of comparison, due more especially to the lack of homogeneity in
definitions, it would appcar that the following postulates can be put
forward: : ) S
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1, I'n the ‘developed ‘countries,ythe pace of the learning process and
the percentage of pupils reachingfa given level of excellence seem
to be roughly the same what€ver type of structure is selected.

In particular, no JSsuperiority of “the ‘big media’ over the

. ‘little media’ can be detécted, nor any over-all superiority of

. modern methdds ovei-traditional teaching.

On the other hand, a number of pilot projects carried out in
the developing countries seem to indicate the greater effectiveness of

—modern methods, particularly in the case of the least-gifted pupils.

2. There is.no indication that certain technical media are generally
better than others from the point of. view of their effectiveness. It
cannot eveif be proved that a combination of media is always more

+ cffectiye than the us¢ of a singlg technique, since most of the exper-
iments are, to varying degrees, multi-media. :

3. It seems, on the other hand, that most media can properly serve
as'adjuncts to the majotity of teaching actiyities, .

4. Lastly, there dog§ not seem to Be any significant differcnce in the
effectiveness of a method according to individuals. Thé most

. ,gift'cd succeed better, in general, whatever the method.

The conclusion is, then, that modern. educational tcchniqué’s”{io not

seem to be any more cffective than traditional methods if effectivencss

is defined on the basis of the traditional objectives.

. If another definitiop is taken, this comparison becomes impossible..

We can do no more thftin compare onc modern method with another.
This conclusion leads to another: under present circumstances,

the choice between diffégent methods has to be made following compari-

sons of cost alone. There js here an additional reason for stressing the

. -ieed for homogeneous methods of calculation, covering clearly defined,
universal categories of cost. - * . ,

~— . P » v et
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Standard tables for cost measurement
zF. Qrivel . _

" Following the recommendations of the meeting on information exchange
on technical and economic aspects of educational technology held in
™ Paris qn 14-16 January 1975 (Final Report, Unesco doc. ED/75/WS/34)
a smallsad hoc working gioup. of experts mer in Paris on 18 and 19
June 1975 in order to: (a) prepare standard tables for cost measyrement
in medija systems-<thus cnabling/a precise study to be made of cost varia-
tibns; (b) define’cost units to be used in such studies; (c) prepare a matrix
for identification of media systems (precising hypotheses, framework and
environment) enabling standardization or harmonization of all informa-,
tion needed for cost studies. : . g )

>
s
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“Standard tables for cost measurement
. v . . L% . . - ’
m media systems . e
N ’ . - - .
[ . 3

ion tab!e‘for costs*

A

Principles of a classificat

- : o e

A choice of three proposcd tables was open to the group for the definition

of a classificatfon of cost of media, or those educational systems relying

on media’: oo, ~’ . - -

. T hﬁt,contained\ in the report=by Professor Eicher referred to above
(see Table 1). - Y

2. *~‘That*contained in the Unesco/ILO Internitional Sarvey on -cost
of .programmed instruction. This is based on a breakdown of *
techpical costs by technical functions: Lo .

A. Pre-pfoduction cost.

B. Desigr and productioncosts, .

C. Promdtion gest., .y 35 »

D. ‘Reprodgc’tiagfgbst;ﬁé%"‘
E. Distribufion cost. § % ,
- F. Implementation:cbst. s " a0 A

For each of which a bréikd v“ia,“”is;,made by types of cost:

I Cost of men, means'arid. mafterials. e

1. Equipment (heavy ahdslight). v . ~

III. Building cost. R .«

“IV. Overhead costs. e . >
3. That proposed by Mr Oatey in measurement  of ‘media cost.
Mr Oatey proposed “for dccision-making purposes a classification
- of costs by behgviour, that is, accarding to the way they vary with °
different levels, .inputs, outputs or pther ‘meastires of volume ‘or
activity depending on the volume of the systems, A
This implies a unit in which the size of a system can be measured.
Mr Oatey proposes to use the following volume bases for computing
media cost in case studies: number of course units, number of
-'duplicates per course unit, number of presentations per course
unit, byt the definition proposed is unfortunately not standardized
from one medium,to another or from.one media system.to anothef:

3 e el

e
P

Master costs . Fixed, Variable  with respect to course unit
Duplicate costs . Fixed, Variable with respect {o course unit
Presentation costs Fixed, Variable with respect. to course unit

Professor Eicher’s classification is a classification by function, Bht
sharing facilities between functions, often “on the basis of arbitrary

i ’
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allocations. According to Mr-Oatey, classification by, behaviour involves
the separation of fixed and variable components and provides an
approximation to marginal cost required for decision-making; there
are no problems of arbitrary allocation. Classification by function

oinvolves the allocation of fixed cost to volume units, producing an

average cost which-is more d-ilﬁ%ﬂt to interpret. N

Mr Steuer reported on the difficulties encountered in applying the
matrices prepared for the international survey on the cost of programmed
instruction which he found too detailed for practical use. s

-

~

g
+ Comparison between Eicher’s and Qatey’s classification
p sthicall

The group agreed that correlation between Eicher’s and Oatey's
classification was possible: (a) the master ‘costs, which correspond—in
Professor Eicher’s classification—to conception and production costs;
(b) duplicate costs, which_ are the equivalent of distribution costs in
the Eicher grid; (c) presenitation costs, which correspond to operational
_costs. . . ’ . ‘
Fixed, invariable and variable costs /\ .

Each of these three types of cost comprises a fixed cost (which does not
change with the number of units produced) and a variable cost (which

~ does change with the )mmbcr_ of units produced).

" There was a long.discussion- ofi this distinction. Two points were

tackled: the transition from this terminology comprising two elements
to that of Professor Eicher which comprises fixed, invariable and variable
and the content of fixed costs. .
On the first point, Mr Orivel stated that"the ‘transition from one
terminology to the other was quite simple frotn the theoretical péint of
view. Mr Oatey’s fixed costs are the equivalent of Professor Eicher’s
“total of the fixed costs plus’the invariable costs. For the latter, fixed
costs areinitial’ capital costs {building construction, purchase of equip-
ment) and the invariable costs arc those which ‘recur each year and
which are not related to the number of units produced (management

» and administrative personnel, operational costs, etc.). The interest of

distinguishing types of fixed costs lies in the fact that the first category
are costs borne only once, whereas the second category represcnt costs
recurring annually. In othér words, in Professor Eicher’s classification,
from the technical point of view, one is able to reply to the questions:
1. Whathas to be paid? (Economic aspect) -

2. When has it to be paid? (Financial aspect) - '

3. Who has to pay? (Institutional aspect) .

Concerning the second point, it is apparent that many *difficulties
arise in attempting to categorize certain costs as fixed, imvariable or
variable. In particular, according to whether or not those promoting
a project allow for depreciation of the building they are us'ipg, this

- P . [
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cost goes from invariable to fixed costs (Eicher's terminology). If the
buildings elong to a third party who is roviding a service to a client,
the building costs go from fixed costs g variable costs (viewpoint of
Eicher and Oatey). This is the case, for example, in France, where the
promotors of edpcatio‘?/al television programmes do not invest .in the
buildings which age dsed for progrymme “production. They contact
the, national television service which akes account of depreciation o
installations in its invoice. From the poiMgof view of the promoter of
educational television, this depreciation is Nuasi ost if the unit
‘used is the programme-hour. . —_

On this point, Mr Leclerc stated that the French Televisisn services
working in education make a distribution betwéen, direct and™qdirect
costs. Direct costs are those which are directly chgendered by the
production of one hour of programme (film, tape, payment to directors
and agtors, ectc.). Indirect costs are those which exist ahy\vay, even if
no programme is produced: "depreciation of installations (‘buildfngs,
studios, electronic equipment, etcy), permanent staff for maintenance
and administration, etc. At first sight, this distinction is very glose to
that ‘made between fixed and variable costs, the direct costs being
variable costs, that is to say, those which vary with the number of
hours of programmes produced. But, in' reality, the distinction is not
cconomic but institutional. For the purpose of international comparisons,

cost studics relying on terminology of this type (direct-indirect) reflect «

not differences in cost, but institutional variations and are jpappropriate.
As an example of this problem, it is sufficient to note that in certain
countries, producers are paid for each programme (variable costs) and
in others, they are permanent employces (therefore representing fixed
costs).

the participants in the meeting. There was a unanimous decision that
for future studies, the so-called economic  terminology should be
abandoned as a method of comparison in faydur of the teghaical and
financial terminology.} A .

1. Several of thé experts consulted expressed their regret that this method had been
abandoned. What is involved is not, in fact, a cancellation but the adoptign.of a
procedure designed to improve comparisons of economie costs. It is still possible,
on the basis of a detailed technical classification, to calculate economic costs
and to carry out comparative studies using thé®atme methodology. On the other
hand, nothing can be gained from comparing two studies of ecoromic costs when
the precise elements of the calculation (e.g. whether the variable costs include the
amortization of the material) are ur'gknown, since it is impossible to determine
economic costs if economic Costs are themselves taken as the starting-point.
Participants in the meeting did not so much recommend abandoning the calcula-
tion of economic costs a3 stress the need, where a choice must be made between
the technical and the economic terminology, to give preference to the former, In
this way, subsequent comparisons with other monographic studies can be made,

- using the samt method of calculating economic costs. R .

-
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Terminology of the survey on the costs of programmed
instruction *

Harmonization between this terminology and théﬁrst synt¥sis formul-
ate8 by the members of ‘the group presents o difficullly. It offers wid®
possibilities easy regrouping of all items in the four phases of the
first synthesk: (a) .conception costs; (b) production costs; (c) distribution,
costs; (d) ujilization costs.
In thi§ way, pre-production costs came to.be included under
conception_costs. Training costs were considered as non-specific. In
Aact, training operations can appear in cach of the four phases and in
this case, the costs are included under the heading wit#”h each of these
phases: Promotion costs have been regrouped with production costs.
Eor the third phase (distribution), a new distinction was proposed
- by the group according to the type of media used. The broadcasting of
a one-hour television programme is very different from the distribution
of projected or printed media which comprises two very distinct phases:
(a) duplication of the docnment; and (b)
Distribution . A
_A. Broadcast: (a) transmission, N -
2. Non-broadcast: (b) duplication; (c) circulation.

B -
N

-
-~

Ci&ssﬁcation' table of physical resources

> Why p]lysical resources insteac& of costs? R

A statistical evaluation of resources nceded in a given project only
enables international inter-media-comparisons (or inter-media systems)
to be made if common units are used. The most usual method employed
is the evaluation of resources mobilized with international monetary

- units’ which allows aggregation_of heterogeneous resources. There again,

onc must be careful that the differences observed do not only reflect
jnstitutional or conjunctural differences. For example, the cost of man-
power being less in developing countries, the lower cost of a technology
implying utilization of abundant manpower should not be interpreted
as the index of a more efficient technology.

In the same way, the very high cost of supplying power by battery
for television receivers in certain African regions without electricity.
"does not constituté\{g proof of the gencral non-competitivity of the
technology in question. ' -

For ,this reason, it seemed*df high importance for the. group to
elabora/tc a standard table for identifying the resources'of a system in

1]
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physical terms. The costing in mortetary terms may be made afterwards,
but for the purpose of international comparison the physical resources, ,
should be calculated on homogeneous international standard costs, and "
for the purpose of decisign-making on the basis of the standard costs of
-the country wishing to use a_system. For example, cost of manpower or
of transmission facilities vary from one ‘country to.andther.

e e el e

1

Proposed classification for listing physical resources

'S

“The proposed standard table should be established for the four technical
categories identified above and which correspond to the development

of a system: ~
*A. Conception costs.
B.  Production costs. - N
C. Distribution costs. .

C.1. Transmission. % , - “e

" C.2. Duplication. .

C.3. Circulation. ,

D. Utilization costs. . ’
! % ¢

Remarks ‘.- .

First, the table of physical resources is a necessary preliminary for
comparing this programme to others. It goes without saying that budget

« °

- ’ ’
TaBLE 2. Proposed standard . .
Number of hélirs X number of students: ... x ..’ .
1. Buildings of gencral nature Area (m?) Hours of use  Life expectancy
per annum (years) ~
2..Special buildings '
Studios Area (m?) Hours of use  Life expectancy
. . per annum (ycars) -
Other Arca (m?) Hours of use  Life cxpcctang
. ' .. .- per.annum _ (ycars)
3. Equipment and materials! Quantity | Hours of use ~ Life éxpectancy
per type per annum (years)
4. Consumable furniture and Quantity : \
sparc parts per type - - )
5. Labour per qualifications 2 In man-months
v o7 per ycar
6. Other resources
Energy per type, N .
and mode of transmission £ * Quantity
Other Quantity
1. Transport vehicles should be noted here. * -

- 2. Qualificatjon should at least indicate the level of education received at four levels: without
qualification, primary, yecondary or higher education.

- s 5
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ﬁgures in the tablc will be mdlspensable in a second phase, it being

understood that any such second stage would reflect only local scarcities

and not those at an international levél.

. Second, it.is difficult to isolate certain services in terms of phys‘ical
resources. For example, if the transmission of one hour of educational
television necessitates a satellite, the agency managing the lattgr will
invoice the cost of one hour of use of a channel without indicating, the
nature and the quantity of material or ground personnel needed <o
operate the satellite. In such cases, the description in terms of physxcal
resources should preferably figure under the heading ‘other resources’
entitled ‘use of a satellite’ 1nd1c,atmg the number’ of hours in the ‘quan-

. tity’ column. However, services which are invoiced globally should be

. limited to a strict minimum, as otherwise one is unaware of the real

resources mobilized and there is no way of controllmg the process of

fixing the final cost by those providing the $ervice.
Third, in cases where the description of physical resources acting

as a first approach to costing is not realistic, it will nearly always be

found that this relates to eomplex 'tt:chnolognes Very often, these tech- -

niques_call wpon international standards for which the rclatwe costs

of-the different resources are of a more homogeneous nature (i.e. one

hour’s use of a satellite channel does not depend to any great extent on 4

local scarcities). Consequently, ih such cases it is not really *hecessary

to go into a physical descrjption of the'resources and it is quite feasible
to use a monetary figure (in an international currency) as the cost unit.
Finally, another problem is created by the remuneration of arfists
or payment of copyright fees. From &h economic point of view, these
costs correspond to remuneration for a_particular service. The group
proposed the inclusion of these respurces under the heading ‘labour’

\ even though that could ‘pose problems at the level of evaluation of

- quantities (man- mamhs) If that proves 1mpessnble only the amount

of copyrnght paid would’ bc mdmatcd ) % '

«®
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‘ Calculation of'costs p : Ty

' . Two kinds of cost units were worked out by the group:

- « - o ~
. L .
e “ AU 4 A
%
- Ay
*

Medium cost unit ", ' ‘

: . - . .. 5,0 Y
The first concerns the medium itself: medium cest unit. This i§ norrially "

an hourly cost; onc hour of radio, television, cassette, records, film, etc. '%‘
o However, for media w1thout ‘duratlon’,‘ in the case oféfprmted
& documents, for example, thie unit ‘cost will be_calculated by page! Wnth"‘“
™ slides, the unit cost will bé caICulafed by shac o
. . - ’-m
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The first cost will be called medium unit cost. F or cach of the four
phases, the medium unit cost can be established per student to obtain
the cost of the.medium per student unit. - '

»

’
- »

LT
.

& .
el

Student learning cost unit-
he second concernis use of media it the educational process. This can
be the same as the preceding case if it refers to an educational technology
using a single continuous medium: for a onc-hour lecturc broadcast
by radio, the student-learning cost unit and the medium cost unit
will be the same. Most frequently, the cost will be different because
one hour of. film can be expanded to three hours of teaching
and learning. It goes without saying that tg compare economic per-
formances of two media or two cbmbinatﬁs of media (multi-media
system) at a supposedly constant educational output, a ynit of measure
which will permit comparisons must be defined. This unit can only be
the average hour of student learning.

‘Average’ has been indicated because for ¢ertain media, such as -

‘the printed document or cassettes, thé student can work alone: the
length of time needed for acquisition of knowledge varies from student
to student. The final unit cost will thercfore be established from the
average time needed to acquire the know]gjige. This will be given either
by the designer-producer of the programme unit, or by_an empirical
observation after operation of the system has commenced® « °

s In conventional education, this corresponds tg the time allocated
both for direct teaching and self-instruction (homework). For instance,

4 teacher-training course which is based on thirty weeks with twenty-

E

five hours of lectures and practicals and fifteen hours of study represents

1,200 average student learning hours. : .
This second type of unit cost will be called student learning unit
cost. . ' ' : ~

v
-
.

< ~

Examples of calculation
Media ynit cost (CT ). : - J
The medium cost should be established for each of the four phases
(C1, C2, C3, C4). For all*continuous media, a calculation of cost per
hour will be sought. (For a record, jt is not thé cost of the record itself
because the length of a record can vary gnd in this case the unit will
not be homogencous, but only the equivalent in records of onc hour of
listening time.) - : '
1. Average hour of student learning: this is the time allocated by producers to achieve
the learning objective of a unit. o ¢

.
'
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*. - For each of these phases, the cost of the student/medium unit can be
calculated if N is the number of students aimed at by the technology
studied, i.e.:

.

C Cz C3 - C4

X N N N
Frequently, the number N of students is not the same for each phase.
A project can be conceived, then produced for a target audience of
.1 million students (N1 = N2 = 1 million). It will then be transmitted
the first year to 200,000 students (N3 = 200,000). It will evéntually
be received by x classes of 25 students (M4 = 25). The total unit cost

- of the media per student thus becomes:.

- CoT CI+'CQ+C3+C4
TN N2 N Ny

. "Student learning hour cost ( CU)
Most often, a medium is not used on its own, but is integrated mto a
multn-medna system which is organized around a programme unit.
This programme unit will necessitate an average student attendance of
8 hours, which time will be split into 2 hours of television, 1 hour
reading documents, g hours with a teacher and 2 hours using cassettes.
This makes four diﬁ'erent media, whose cost can be calculated as above:

;s
Crr = total cost lper Student per hour of television X number of hours
of television;
Crp = total cost per student per page of document X number of pages;
- Cre = total cost per student per hour of classroom teaching X number
of hrours;

Crc = total cost per student per hour of cassette X number of hours.

! - .
. The tdtal cost of the programme unit per student is thus equal to:

1

) , ) ~CTp = xCrr + %Cmp + xCre + x Cre.

Cost per student learning hour will be the ratio between total cost
~ of a programme unit per student and the average number of hours ( H)
- necessary for a student to learn from it:

" . ©

-
’

- 1 ' .‘N CTP
CU = - -

A computation of this type enables comparison of all-the media, and all
possnble combinations of medra, in whatever programme unit, whatever -~
its duration.

FRIC ' T S
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Ldentsfication of media systems i

In order to allow quick identification of media systems, the group
proposed the following matrix to be used as a first part of each cost

study.

“

.
> >

|
- ~ .
TaABLE 3. Proposed matrix for identificatiqn of media systems -

1.

-

2,

. -1. Target populatio

Framework of the system

1. Origin . . L

2. Aims (of the promotors) .

3. General context, in relation (a). to educational system (formal or non-formaly;
{b) to social and cultural environment '

4. Date of the decisjon to create system
5. Starting date .

eri by the analysis -
Objectives ) 17 / :

1. Initial objectives . <7

2. Secondary objectives .

3. Evolution ’ .
- Population : ; / - .

i . Y
2. Actual populatiofi—please specify for/ each: (a)'size; (b) socio-professional
categories; (c) geographical distribution. - - .

. Institutional framework *

1. Institutional responsibility s

2. Statutes ; . =

3. Executing agencies for the different phases and components of the system:
design; production; distribution’ utilization; evaluation - .

5. Educational content '-_,A :
Educational aims; subject; levels. Certification and coptrol. Programming,
schedule; duratiog . .

6. Modes of reception and utilization of the (multi- Jmedia system
Group/individual reception. "

- Captivs{pon-captive reception -

'

. Evaluation

.

Nature and training of tutors or teachers ¢

How is the work organized at the student level; combination of different media
and different teaching-learning situations (class situation, seminar, self-learping,
tutoring, efc.) - ot

Describe one unit of the (midti-)media systent (type of media used; specific Toles;
duration or number of pages for each) - .

Total learning time (average Yor proposed by producer) induced by one unit of
the-system - N

.
5

’

Who is in charge of: (a) formative evaluationl; (b) summative evaluation ?
Results: (a) in relation to the objectives; (b) in relation to the educational environ-
ment

/.
Difficulties encountered

ERIC
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Claséiiicatibn grids ‘

The following two grids were proposed: Grid A, following the working
group mecting of April'1974; and Grid B, following a further meeting
of the same group in June 1g7s. ' .

Boy#hwere experimental and did not prove applicable. Consequently
the question remains open for a further meeting.

. Classification Grid A (five digits), 1974

Type of study Type of situation Media -
(1 digit) (1 digit) (3 digits)
1. General or me- o. Not applicable. o.-Not applicable.
thodological 1., Existing situation I. Printed media.
sstudies. 2. Hypothetical. |~ 2. Other non-pro-
2. Isolated media. : jected media.
3. Combined media. B . 8. Still projection.
4. Systems, . . 4. Mation film.
5. Managepdent and 5. Sound media.
services, ~ . 6. Radio.
6. Effectiveness ) . 7. Television.”
studies. .. 8. Computer.
o g. Others. "

o~
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Example: 41.761 is d.systems study (4) of an existing situation (1);

covering television (7) and radio (6) and presented in printed form (1).

-

Classification Grid B (four digits), 1975

@»Type of situation . Type of media
(1 digit) . ~ © (g digits)
o. Not applicable. 00o. Not applicable.
1. Existing situation. 1. Non-projected media (in-

cluding printed).
Projected media.
Sound media.
Tutoring. -
Radio.
Television.
Computer. -
Multi-media.
Others.

n

. Hypothetical situation.

© PO OO0

The figure o in the third-digit position indicates a comparison, c. 8.
1.602 = comparnson between_television and film.

List of studies selected '

4

‘\ - .

?LLAN , J- A. Report on a study of developments in instructional technology and their application
to education for management accountants. Hamilton, Ont., Society for Industrial
Accountants of Canada, November 1971. 83 p.

BerGMANN, Brian A.; SieGeL, Arthur 1. Report on a study of developments in mtruchonal
technology and Ihelr application to education for management accountants. Mamilton, Ont.,
Society for Industrial Accountants of Canada, November tg7t. 83 p.

Garvrrrs, Maris M. The costs of information retmval television; a case study in the cost-
effectiveness of educational media. Toronto, The ‘Ontario Institute for Studies in
Education. 87 p. ®

* KnoeprLl, Heather E. A4 cost anal)ms study. Arts 100: communications. Toronto, The
Ontario Educanonal Communications Authority, 1973. 41 p.

s

France

BrrrAN, J. Techniques audio-visuelles et économie de 'éducation en Afrique francophone. Paris,

AUDECAM, June 1973. 182 p.
——. Evaluation des techniques modernes d’éducation. (Thesis.) (In pr& )
f

1 In this lu} * = abstract included in this study; $ = abstract avaxlablc, MMT, Division,
Unesco.

. . 43




RNy

N : Bibliography
. 47

3 -

* Bureau D’ETUDEs Tacumco—écowomQuas APPLIQUEES A ’ENSEIGNEMENT AUDIO-
visUEL (BETEA). Le message audio-visuel; techniques de réception. Paris, March 1966. -
25 p-
t——. Le message audio-visuel; économie comparée des prix de diffusion et des transferts possibles
d’un support d un autre. Paris, March 1966. 30 p. /
t ——. Installations de production radiophonique en faculté; possibilités offertes. Paris, March
1966. 21 p.
——. Etude comparée de la rentabilité économique des difiérents systémes d’emploi differé sur
« bande magnétique des émissions de la radio scolaire. Paris, September 1968. 44 p. (Etude
no. 5/1968.) .
* ——. Etude économique des différents types de circuits de télévision intégrés dans les élablisse:™
ments scolaires. Paris, December 1969. 53 p. (Etude no. 1/1969.) .

*

Y'——. Etude des solutions les plus économiques pour la réception de la télévision en Jonction du
nombre d’éléves (classes et amphuthédtres ). Paris, February 1g70. 20 p. (Etude no.
2/1969.) ' ' -
* ——. Comparaison entre la diffusion par film ot par télévision. Paris, June 1971. 51 p. .
(Etude no. 4/1970.) ] .
t ——. Etude lechnico-économique d’un service Ype des moyens d’enseignement; enseignement
- supérieur. Paris, December 1971. 100 p. (Etude no. 5/1970.) - - L
- t ——. Comparaison de deux systémes permetiant & améliorer Uexplovtation locale des pirogrammes *

de télévision de la RTS, I'un par enregistrement local des émissions diffusées par voie hertzienne ,
Uautre s’appuyant sur la distribution de Silms Super 8. Paris, December 1971. 30 p.
(Etude no. 2/1971.) g .

4

Lol o, - A Lo,
t ——. Etude de | “udentification, la conservation et la redistribution des programmes universitgires

“he

de radio et de télévision. Paris, August 1972. 64 p. (Etude no. 3/1971.) . R
t—=—. Mise en place d’un systéme généralisé de distribution de programmes audio-visuéls enge-
S gistrés. Paris, November 1972. %30 p. (Etude no’2/1972.) . -
t —-—. Coilts de production comparés S 8 et vidéo portables. Paris, June 1973726 p. (Etude . o
no. 4/1971.) *

1 CENTRE NaTioNAL D’ETUDEs SPATIALES (CNES). SOCRATE, télévision éducative en
Afrique. Etude économique comparée entre un systéme 4 satellite & éducation et des chaines
de téléyision éducative nationales. Brétigny, September 1971. 140 p. :+ annexes. -

t . Les expériences de télévison éducative réalisables avec le satellite Symphonie. Paris,
October, 1974. 15 p. ’ ’

t LACHENAUD Y. Le lancement de ’expérience de télé-distribution de Cergy-Pontoise.
Télé-distribution, no. 1,1973, p. 29-g. . .

t MERrciEr, C. Problémes posés par 'utilisation du film dans' I"exploitation de la télé-
vision. Reviee de I’UER, Cahier A: Techniques, no. g5, February 1966, p. 2-16. .

t MINISTERE DU, DEVELOPPEMENT INDUSTRIEL ET SCIENTIFIQUE. L’économie des systémes
d'aide & Péducation. Délégation a PInformatique, October 1970. 107 p. -+ tables.

Germany, Federal Republic of : ) LY

- * DonMEN, G.; SCHNEIDER, Walter; StGeLEN, H. 2ur Okonomiz des FemstudiuméTﬁbiﬁ-
“ gen, Deutsches Institut fur Fernstudien an der Universitat,'1973. 196 p. -
t GRIEGER, S.; KRANKEN:HAGEN, C. Vorschlage fut Mediotheks- Modellz. Munich, Institut
fiir Film und Bild, 1972. 79 p. o
t HorrBauERr, H. Das Quadriga-Funkkolleg ‘Erziehungswissgﬁdsaft’. Mediensysteme ~ .
: in der Erwachsenenbildung, P- 72-95. Munich, Internationales Zentralinstitut fur
das Jugend- und Bildungsfernsehen, 1971. . o
E .o .oou
" United Kingdom I . - j
‘ t AustiN, D.; MorTiMeR, C.; SwarLrLow, P. The Ovenden Project. In:, M. J. \Tobin
(ed.), Problems and methods in programmed learning, Part 3, p. 35~44. University of s
Birmingham, 1967. . : .
t BARRY, W. S. Programmed instruction in BEA. London, Pergamon, 1g468. 46 p.

‘v

. 44

ERIC T : :

£ 4




£

Q

ERIC

P A e provided by emic

- —

s The economics of new educational media
~ 48

+ CLary, D. W. Imitial feasibihty trails into the cost-effectiveness use of CCTV in army »
training. In: A. C. Bajpa: and J. F. Leedham (eds.), Aspects of educational tech-
nology, vol. 4, p. 158-66. London, Pitman, 1970.

+ CumMing, C. E. Studies tn educational costs. Edinburgh, Scottish Academic Press»1971.

t CUM.\HNG; C. E.; Duxnx, W. R. The application of cost-effectiveness techniques to |
educational technology. In: A. C. Bajpai and J. F. Leedham (eds.), Aspects of
educational technology . vol. 4, p. 300-8. London, Pitman, 1970.

T
4+ Dunn, W. R.; Harpen, R.: HoLroYDE, C.; Lever, R.; Linpsay, Q. Investigations

of sel-instructional materials in medical education. In: A. P. Mann and & K.
Brugstrom (eds.), Aspects of educational technology, vol. 3, p. 339-46. London,
Pitman, 1969. - .

* HaLLak, J. Cost effectiveness. WorlddConference on Administration and Planing of Audio-
Visual Awds. London, ICEM]UNESCO, July 1960. Reported ins Visual education,
October 1970, p. 35-8.  ~ .

+ HAWKRIDGE, D. G. The Open University in the Third ¥ orld. Educational Broadcasting
International, vol. 6, no. 4, December 1973. ! ‘

i Lavarp, ‘R.; Oatey, M. The cost-effectiveness of the new media in"higher
education. British journal of educational technology, vol. 4, no. 3, October 1973,
p- 158-76. : -

* OATEY, M. Effectiveness and costs f instructional medid. Staines, Air Transport and Travel

« Industry Training Board, 1972. 58 p. (Research report 72/1.) .

* Vaizey, J.: HewTox, E.; Norris, K. The Costs of the new educational technologies. Lisbon.

Centro de Economia e Finangas, 1971. 108 p.

* WaGNER, L. The economics of the Open University. Higher eduéatiorij:vol. 1, no. 2,
+  Mayig72,p- 15;?783. '

United States of America

+ AMERICAN ASSOCIATION OF SCHOOL ADMINISTRATORS. CoMMITTEE IN TECHNOLOGY AND
InsTruCTION. Instructional technology and the school administration, ,p."50-70. 1970.

4 AMERICAN Data PrOCEssING, Inc. Computers in education: their use and cost. Detroit,
Mich., 1970. 97 p- ..

+ ——. Compulers in education: their use and cost. Detroit, Mich., 1970,,99 p. (Educational
automation monograph no. 2.) &

+ AnpERson, B. D.; GreenperG, E. Edusational production functions for teachers. Tech-
nology muxes: problems and possibilines, St Louis, Mo., Washington University,
Program on(};‘?\pplication of Commuitcation Satellites to Educational Devek
opment, Match 1972. 104 p. -

t BarNETT, H. J.; DENzAy, A. T. Future development of instructional development. St Louis,
Mo., Washington University, November 1971. 45 P- ’

{ Borich, Gary D. Guidelines for the integration of wstructional television in speech and hearing
facilities. Bloomington, Ind., Indiana University, Speech and Hearing Center,
1969. 33 p- . .

Bourret, Philip L. Television in rural areas: a low cost.alternative. May 1971. 13 p.

Bowex, Howard R.; Doucrass, Gordon K. Efficiency in liberal education: a study of
comparative instructional costs for different ways of organizing teaching-learning in a liberal
arts college. New York, N.Y., McGraw Hill Book Company, 1971.

ey

BreTzZ, Rudy. Three models for home-based instructional systems using television. Santa Moni;a_yv

Caljf., Rand, October 1972. 58 p. ' /

+ Brown{ B. R.; O'Nggrr, F. Computer terminal selection: some instructiodnl and psychological
eimplications. Tal%hassée, - Fla, Florida State University, Computer-Assisted
Instruction Center, 15 May 1971. 29 p- y

Brown, T. W. Administering educational media. McGraw Hill Publishers, 1965.

+ BunpersoN, C. V. Justifying CAI in mainline instruction. Austin, Tex., Texas University,
CAI Lab., 17 June 1970. 29 p.

A

’ 45

Fid

., 2




Bibliography
. ‘ 49

BUTM\N.\';’# R. C. Satellite TV Sor India:” Techno-economic Sactors. Cambridge, Mass.,
' Massachusetts Institute of Teehnology, 1972:

CALINGAERT, Peter. Teacher control in computer-assisted instruction. April 1972. 23 p.

CAarNeGiE Commission oN HiGHER EpucaTion. The fourth revolution, instructional technology
in higher education. A report and recommendations by the Carnegie Commission. June 1972.

DerguroN, Lee C. Instxuments of instruction: the book plus the media. Washmgton, D.C,
-\cadcmy for Educational Dcvelopment Inc., 1970.9p.

t DE1Rosst, J. A. et al. A cost analysis of munimum distance TV networking for broadcasting
medical mnformation. Santa Monica, Calif., Rand Corporation, February 1970. 84p

Druawax, B. D. Evonomics of satellite television for India. Washington University, Depart- *
ment of Economics, May 1972. 183 p. (Ph.D. disscrtation.) (Report no. RT 72/1.) .

Dicxk, Walter. An overtiew of computer-assisted instruction for adult educators. Tallahassee,
Fla, Florida State University, CAI Center, 1 October 1969. 27 p.

+ Dick, W GALLACHER, P. Systems concepts and computer-managed wstruction: an imple-
mentatzon and talidation study. Tallahassee. Fla, Florida State University, CAI
Cenfer, 15 April 1971, 27 p.

Du::rmcn J. E.; Jonnson, F. C. Cost analysis of instruction technology. V\ashmgton, D.C,
Academy for Educational Development, 1970. 19 p.

Drucarcn, S. .1 low cost communication satellite educational system. Santa Monica, Calif.,

. System Dévelopment Corporation, 15 August 1966.
Dorserr, Loyd G. dudiovisual teaching machines. Norman, Okla., Dorsett Educational
Systems, Inc., 1970.96 p-
Dusour, J. R Morcan, R. P, An instructiondl. satellite system for the Um’ted States;
preliminaryconsidemtiom._]uly 1971, 36 p. (Memorandum IM-71/2.)
Epucation TURNKEY SysteMS. The cost ED model: a new economuc tool for the school admin-
istrator. Washington, D.C., Education Turnkey Systems (1600 L Street N.W.,
~ < Washington), 1931. (\/Ilmco)
FENICHEL, Robert R. ¢t al. 4 program to teach programming. Cambridge, Mass., Massa~
chusetts Institute of Technology, October 1969. 6 p.
GENERAL LEARNING CORPORATION. Cost study of educational media systems and ther equip-
ment components. Washington, D.C., May 1968. 18 p. R
GerreL, Clen E. Computer-assisted instruction of College Physics students i small groups.
Final report. Washington, D.C., National Center for Educational Research and
\) Development, August 1972. 49 p.
Goorsey, Eleanor P. The state of audwvisual technology 1961/66. Association for Educa-
tlonal Communications and Technology. 217 p.
GoLpman, Thomas A. {ed.). Cost-effectiveness analysis; new aﬁﬁroaches in demzon-malcmg

. New York, N.Y., Pracger, 1967. 231 p.

Hansexn, Duncan N‘, Jounson, Barbara. Measurements techniques for individualized
instruction in CAI Tallahassce, Fla, Florida State University, CAI Center, 15 No-
vember 1971. 28 p.

t Hansen, D. N. et al. Research and implementation of collegiate instruction of physics via
computer-assisted instruction. Vol. 1. Final report. Tallahassee, Fla, Florida State
University, CAI Center, 15 November rg68. 150 p.

*

Hornik, Robert C.; INncLe, Henry T.; Mavo, _]ohn K.; McANANY, Emile G '
ScHrAaMM, W. Televmon and educatzonal reﬁ;rm in El Salvaﬂor Stanford Umvemty,
o Institute for Communication Research, August 1973.

HousTon INDEPENDENT ScHooL. DisTricT. RESEARCH SERvVICES. 4 summary of t!;e major
Sfindings in the first year of Title I experimental reading programmes: a continuing evaluation,
v Igyr-1972.
Howey, Mary Lou. Productwn cost analysis. Educational television. Novergber 1970.
ILLiNois TELECOMMUNICATIONS ComwissioN. Telecommunications study for the State of Illi-
nois. Report 1: Final report. Santa Monica, Calif., Hinsdale System Development
Corporation, 15 February 1969. 356 p. « R
t InTERNAL ReEVENUE SERVICE. NaTioNaL TRAINING CENTRE. WASHINGTON. Television
% report, no. 3, March 1969. 39 p.
A
16

ERIC. .-

. .




ERIC

Aruitoxt provided by Eic:

’
)

The economics of new educational media
50 . . -

t Jamison, D. Television and educational reform in El Salvador. Stanford University , Institute
for Communrcatron Research, August 197g.7322 p.

Jamison, Dean. Notes on cost effectiveness evaluation of schooling in developing countries. Stanford
University, Institute for Communication Research. |

Jasmison, Dean et al. Satellite systems, for instructional radio. Santa Monica \Calif., Rand
Corporation, August 1968. 13 p.

Jamison, Dean; BarL, John. Computer-assisted wnstruction for dispersed populations: system .
cost models. Stanford Unversity, Institute for Mathematical Studies in Social o
Science, 15 September 1972. 58 p. (Technical report no. 190.)

Jasson, Dean, KiLiEes, Steven. The cost of instructional radio «and television for developing
countries. Stanford Unn ersity, Institute for Communication Research, March 1973
103 p. . .

t Jamison,'D., Luppes, P.; WEeLLs, S. The eﬂectnenm of alternafive instructional medza
a survey. Stanford Unncrsrty, Institute for Communication Research.

t Jounson, F. C., Dietricn, J. E. Cost analysis of nstructional technology. Washrngton
D.C, Acadcmy for Educatronal Development, 1970, 18 p.

Jonnson, Leland. Cable teletasion and hugher education. two contrasting experiences. Santa
Monica, Calif., Rand Corporation, September 1971. 53 p.*

Jones, Gardner et al Unit costs provide basis for meaningful evaluation of efficiency™of TV
courses. April 1969. 4 p.

KiesLing, Herbert. On the economic analysrs of educational technology. To improve

~ learning; an evaluation of instructional technology. New York, R. R. Bowker Co.,
. 1971 . . !

t LEvINg H. M. Cost effectiveness evaluation of wnstructional technology. the problems. Washing-
ton, D.C., Academy for Educational Development, 1970. 15 p.

LipperT, Henry L.; Harris, Edward ¥. APL. an alternative to the multi-language enviyon-
ment for education. Systems research. Tallahassce, Fla, Florida State University,
CALI Center, 15 Aygust 1970. 23 p. (Memo no. 4.) ~

Mavo, J.; McANaNy, milc G.; KLEEs, S. The Mexican Telesecundaria: a cost effectiveness
analysis. Stanford Umvchrty, Instrtute for Communication Research, March 1973.

MiLLER, James G. Deciding whether and how to use educational technology in the light of cost-
eﬂectzveneu evaluation. Washington, D.C., Academy for Educational Developmcnt,
1970. 49 p. -

MiLLER, James G. ,‘RATH, Gustave J. Planning-programming-budgeting and cost-
effectiveness analysis in educational systems. To impreve learning: an evaluation of
instructional teghnology, vol. II, p. 1030-59. New York, N.Y., R. R. Bowker Co.,
1971. .

Mirzew, Harold ¢t al. 4 Commoi th consortium to develop, implement and evaluate a pilot
program of computer—axWﬂr urban high school. Final report. Pittsburgh
University, Pa., School of Educatidm, July 1971. 213 p.

MoLNAR, Andrew R. Educational technology, the white elephant. Washmgton D.C., Office

. ofEducatron DHEW), Burcau of Rescarch, 11 March 196g. 20 p-

. Media and, cost effectiveness. New York, N.Y., ACES Analog Hybrid Computor

Educatronal Society, West Long Branch Octobcr 1970. 8 p.

MorGan, Robert M. 4 review of educational applwatzon.s of the computers including those in
instruction, administration and guidance. August 1969. 13 p. (Issued as a Series II

. paper by ERIC at Stanford.)

Morcan, R. P.; Rosinson, B.; ROTHENBERG, J.; SINGH, J. P. Opportunities for large-
scale telecommunications systems using communications satellites. (Memorandum 73/6.)
(In press.) -

MoRGaAN, R. P.; SINGH, J. P. 4 gude to the literature on application of communications satellites
to ¢educational development. April 1972, NASA. (Issued as a Series I paper by the
ERIC Clearinghouse qn Educational Media and Technology at Stanford.)

——. Satellites for s edfatzon. needs, opportunities and systems. AIAA Paper No. 72-523.
presented at the ourth\ AIAA Communication Satellites System Conference, .

T !




Bibliography
51

Washington, 21-26 April 1972: Communication Satellites—Systems and’Advance
Concgpts. Cambridge, Mass., MIT Press, 1973
—_— Coxfinunication satellites in education. In: Handbook on contemporary education.
New York, N.Y., R. R. Bowker Co. (If press.) .
t Murviniee, P. J. Costeffectiveness study of regional instructional materials centres. Harnsburg,
Pa, Pennsylvania State Department of Education,Bureau of Educational Research,
August 1971. 20 p. . .
NATIONAL AssocATION OF EpucatioNar BROADCASTERs. Report of the Board Commuttee
on Long Range Planning. Washington, D.C., t970. 19 p.
» NieHavs, 'C. A. Utilization of telecomsnunications by academic and school librarses in the U.S.
( March 1972. 51 p. (Memorandum 72/1.)
NieM1, John A, (ed.). Mass media and adult education. 1971. 124 p. _
* Oriescr, Gabriel D. Dial access information retrieval systems: guidelines handbook for educators.
Final report. Washington, D.C., Catholic University of Amegica, July 1968. 177 p.
Orvicu, Donald C.; HiweN, Charles O. (eds.). Telecommunicatians for learning. Everette
Wash., General Telephone Co. of the Northwest, and Washington State University,
February 1969. 59 p.
t PIEPER, W. J. et al. Learner-centred instruction (LCI). Vol. VII: Evaluation of LCI
approach. Valencia, Pa, Applicd Science Associates, Inc. - -,
PorLcyx, Kenneth A. An educator’s guide to communication .ratdh;te technology. Information
Center on Instructional Technology, September 1973. ~
* Ruooe, W. E. et al. Analysis and approach to the development of an advanced multimedia
instructional system. Vol. 1: Final report. May 1970. 436 p. (Distributed by NTIS,
United States Department of Commerce, 52855 Port Royal Road, Springfield, VYa.)
t Rocers, D. A. A study of the applicability of cost e¢ffectiveness techniques to small scale ins-
tructional systems. March 1972. 12 p. . .
I Roy, R. Computer-aided instruction for a course in boolean algebra and logic design. Final
repogt. Troy, N.Y., Rewsclear Polytechnic Institute, August 1968. 21 p. .
ScHMELKES DE SoToLo, Sylvia. The radio schools of the Tarahumara, Mexico: an cvaluation.
Stanford University, Institute for Communication Rescarch, March 1973. 66 p.
Scurauy, Wilbur. Big media, little media; a report to the Agency for International Development.
Stanford University, Institute for Communication Research, March 1973. 333 p.
* —— ITV in°American Samoa: after nine years. Washington, D.C., Information Center
on Instructional Technology, A¢tademy for Educational Development, March
1973- 55 p- * , . : i
. T = Instructional television in the educational reform in EloSalv%dor. Information °
bulletin (Washington, Information Center on Instructional Technology, Academy
for Educational Development), no. 3, March 1973. ®
. 1 Scuramm, W.; NELSON, L. Communication satéllites Jor education and development. The case
of India. Vol. 11. Stanford University, Institute for Communication® Research,
August 1968. 274 p. - -7 - o . )
SHOEMAKER, W. A. Systems models and programs for higher education. Academy for Educa-
tional Developsent, Council for the'Advancement of Small Colleges, April 1973. *
t Suurorp, E. H.; MasseNciLL, P. The relative effectiveness of 5 institutional strategies.
*  Stanford Massengill Corperation, June 1974. 12 p.
N SINGH, Jai P. Educational computer utilization and computer comhunications. St Louis, Mo.,
. Washington University, November 1971. 101 P} .
SineH, Jai P.; Morcan, Robert P. Computer-based instruction: a background paper on its
status, co.rt-eﬁectivene.m) and telecommunications requirements. St L ouis, Mo., Washington
» University, April 1971. 40 p. te ‘ .
SiNGH, J. PI; MorcaN, R. P.; RosensauM, F. J, Satellite networks for education. Pro-
ceedings of internationdl telemetering conference, Los Angeles, Calif., 10-12 October 1972,
- . P-412-39. °
" Sovere1GN, M. G. Costs of educational media systems. Washington, D.C., Office of Educa-
tion (DHEW), June 1969. 41 p. (Issued as a Series 11 paper by ERIC a Stant-
ford.) ¢ . . )

7




ERIC

Aruitoxt provided by Eic:

EY ‘-

Theeconomics of new educational media

‘ 52 T

t Spax, P. (edy). d direct broadeast satellite for education and development in Africa ? Stanford
Umvcrsi(b, Institute for Communication Research, Fehruary 1972. 170 p. )

+ SPEAGLE, R. E. Cost benefits: a buyer’s gude for instructional technology. Washington, D.C.
Academy for Educational Development, 1970. 31 p. '

Tickton, Sidney G. (ed.). To improve learning: an evaluation of instructional technology.
Vol. IT: Part 3. Instructional technology—theories and general applications; Part 4:
Instruttional technology—practical considerations; Part 5: Instructidnal tethnology—Impli-
cations for business and industry; Part 6: Instructiorial technology—economic cvajuations.
New York, N.Y., R. R. Bowker, 1970-71. 1,095 p. (Commission on Educational
Technology, Academy for Educational Development. )

Tickton, Sidney G.; Koun, Sherwood Davidson. The new wnstructional technologies:
are they worth 1t? Washington, D.C.; Academy for Educational_Development,
September 1971. 110 p. )

Untrep States. DEPARTMENT oF HEeavrtu, Epucation axp WELFARe. BUreau oF

- ResearcH. Implementation of research strategies and tactics for demonstrations of newer
media. Final report. September 1966. - . i

UniTep States Orrice oF EpucaTion. Papers presented at a Symposium on Improving
Productivity of School Systems through Educational Technology, 2022 August
1973: - . L

ScaxLon, R. G. From indlwidually prescribed instruction to advanced instruction delivery systems;

1 Stssox, R. L. On makng decisions about technology in elementary and secondary schools.

i '

US.S.R.

s,

* Kpitcuevsky, M. Lj Ivanov, A. V. Sravnitelnyi tekhniko-ckonomotscheskyi
nahz proizvodstva kinowtelefilmov na kirostoudiakj. Tekknikakino i televidema,
no. 6, June 1973. (French translation by Mme T. Delatot: Analyse technico-écono-
muque comparative de la production dans les studros de cinéma des films cinématographiques

et des films TV.)

-

International organizations -
t EUROPEAN BROADCASTING Uniow, Geneva. Actes du Troisitme Congrés International,
- Payis, 8-22 mars 1967. Rapports de la Commisston I °

Unesco, Paris -

+ Educational finance. Compendum on educational policies and practices, Chapter III.
Paris, Unesco, Educational Fnancing Division, December 1968. '

+ Economic considerations. Compendium on educational policies and practices, Chapter VIII,
Section X. PaYis, Unesco, Educational Financing Division, December 1968.

t Feasibihity study of a Sonth American Regional System for Educativn, Culture and Devel-
opment; Project REG. 223; SERLA Model—Final report: Document O, Part I:
Organization, parameters and costs of distribution and maintenance of equipment (by

t J. Torffs) ; Document T Technical memoranda on CATV; films; videotapg recorders; TV

_channeling problems; site selection of broadcasting (by G. Salvatort). -

t SmwTr, J.; 1zaro1, K. A cost ¢ffectiveness report on the work-oriented adult literacy project,
Iran. A report written in Iran between 24 September and 12 December 1971 Paris, Jan-
uary 1972. 40 p. (Limited distribution. Unesco doc. ED/WS/281.)

International Institute for Educational Planning ( Unesco)  * )

Coomss, P.; HaLLak, J. Educational cost analysis in action: case studies for planners. 1972.
g vols.

* Scurams, W. et al. The new media: memato educational planners. 1967.

t Scrramy, W.; Cooumss, P.; Kannpert, F.; LyLE, J. Muw educational media in action: | - °
\

case’studies for planners. 1967. 3 vols.




i’

P -

K L . Bidtiography .o < . -
A 53

TraBeLst, M. K. Aspects économiques de certaines technologies modernes d’enseignement.
- December 1g71. 86 p. e ’ . .
« Y —— Les coiits de la radio éducdtive du Sénégal. 1972. 27 p. - © &
» S - "‘\ K

AN

. o b 2 ' : * ‘g

~

. "‘ . w. .
_List, of studies notified since the systematic
" inventory prepared at the end of 1973

. e

. Bulgaria ¢ i
)
AVRAMOY, A. Sur I'efficacité économique de Ienseignement supérieur. Sofia, Institiit Supé-
.} rieur d’Economie Karl Marx. (1/1969.) -
——. Moyens pour l¢' rehaussement de Iefficacité économique de | ‘enseignement Supérseur et métho-
dologie de son évaluation. Sofia, Institut Supérieur d’Economie Karl Marx. (Un-

published.)
Mrreva, *Pavlina. Efficacité écongmique de [Ienseignement. Sofia, Institut de Recherches
i Scientifiques sur ’Education ‘Todor Samoddumov’, 1974. .
=+ Canada ) *
. . J - .
* - WELLs, Stuart. Technology, efficiency and educational produstion. Stanford University, 1974.
» (Doctoral dissertation.) , P
——. Continuing professional education and ITV. Vancouver, B.C., University of British
Columbia, Faculty of Commerce, 1975. .
. — Instructional technology in developing countries. Programme in’ International Educeational
. Finance: Berkeley, Calif., University of California. (In press.y s, - ., o T
L T L] 1
Finland ' " X - T

Kerruney, Pertii; JarMo, Rdtti; TurTIAINEN, Kari. Cost-benefit dnalysis 752 cational 2
planning. Jyvaskyla, Institute for Plucational Rescarch’ (RTL 170/1%7&3;;%/‘
(ISBN g51-677-084-3.) ’

« TeRTMINEN, Kari. The methodology of cost-benefit analysis i planning prograws of highe;- My,
- education. Jyvaskyla, Institute for Educational Research. (KTL 224/1974.) °

+(ISBN g51-877-297-8.) a ) - .
. France

Bureau p’Etubes TECHNICO-ECONOMIQUES APPLIQUEES A L’ENSEIGNEMENT AubIo-
* v visuer (BETEA). Etude technico-économique comparée des media utilisés dans, le télé-
enseignement. Paris, 1974. 56 p. (No. 1/1974.)
——. Etude du prix de revient d’une mini-cassgite et d’une bande magnétique standard concernant .
oy le télé-enseignement en fonction des différents paramitres. Paris, 1g74. 34 p. (No. 2 /1974.)
*i——. Etude technique et dconomique d’une unité de production couleur; studio fixe pouvant servir
d’éeole d ’es..rai de production en vue du passage sur antenne; équipement mobile. Paris, 1974.
42 p. (No. 7/1974.) .
o —— Les appareils de projection transportables les mieux adaptés & Uutilisation des techniques
de groupe. Paris; 1974. 31 p. (No. 10/1974.) / . _ ~ "
——. Cassettes sonores et tflé-enseignement; étude économique, Paris, 1975. (No. 5/1975.)

y .50
ERIC | "

Aruitoxt provided by Eic:

>

/




s +
The economics of new educational media
34
) )
Germany, Federal Republic of

BeNnSEGGER,'R. Zum Thema Finanzicrung. In. A. O. Schorb (ed.), Visodata 73; Medien-
systeme 1m Bildungswesen; 1. Konferenz mit Sonderschau, p. 293-300. Munich, Mun-
chener Messe, 1974.-

Epping, F. Bemerkungcn zum Thema Medienmarkt und Fmanz:emng In: A. O.
Schorb (ed.}, Visodata 73; Mediensysteme tm Bildungswesen; 1. Konferenz mit Sonder-
schau, p. 315-18. Munich, Miinchener Messe, 1974.

Gauss, W. Finanzierungsprobleme der Bxldungstcchnologxe aus der Sicht der Elek-
tronik-Industrie. In: A. O. Schorb (cd.), Visodata 73; Mediensysteme im Bildungs-
wesen; Lk onferenz mit Sonderschau, p. 301-6. Munich, Munchener Messe, 1974.

* Scuirm, R. W. Uber die Enthcklung der Kosten.fur die Software audiovisueller
Systemc In: A. O. Schorb (ed.), In: Visodata 73; -Mediensysteme im Bildungswesen;
1. Konferenz mit Sonderschau, p. 306-15. Munich, Miinchener Messe, 1974.

Wetss, M. Effizienz im Bildungswesen. Darstellung von lrutmmermn zur Beurteilung der okono-
mischen Rationalitdt von Bildungsmassnahmen. Weinheim and Basle, 1975.

.Hungary )
Gav, Agnes. .1 comparative study of cost effectiveness of S8 films and ETV. Budapest, National
Centre for Educational Technology. (In press.)

Pl

Sweden -’ .

BerGoren, Ingegerd. Cost and result analyses in adult education; forms of evaluation in the
adult education sector (KRAVU ). Umvcrsxty of Linkoping, Instxtutc of Education.
(In press.)

United Kingdom .

* LaipLaw, Bruce, Lavarp, Richard. Traditional versus Open University teaching
) mcthods a cost comparison. Higher educatzon, vol. 3, no. 4, November 1974,
p- 439-68. -
Lavarp, Richard: JACkmaN, Rxchard Umversxty cfﬁcxcncy and university finance.
In: M. Parkin (ed.), Essdys in modgrn economics. Longmans, 1973. . :
Oatey, M. J. Cost-effectiveness of different media of instruction. London, Polytechnic. of the
South Bank. (Research thesis.) (In press.)

WAGNER, Leslie. The Open University and the cost of cxpanding higher education.
Universities quarterly, vol. 27, no. 4, autumn 1973.

——. Television videotape systems for off-campus education: a cost analysis g j SURGE. June 1974.
28 p.

United States of America -, '
1)

_ALBERT, J. G. Wanted: experiments in reducing the cost of education, New York, N.Y., Phi

. Delta Kappa Educational Foundatfbn;, March 1974.

BarLarp, R.; Eastwoop, L. F., Jr. Telecommunications media for the delivery of educational
ﬁmgrammmg ‘St Louls, Mo Washington University, Center for Development
Téchnolog¥, November 1974, 143 p. (Memorandum 74/1.)

——. Planning communications networks to deliver educational services. St Lquis, Mo y
Washmgton University, Center for Development Technology. (Memorandum
in press.)

Buis, S, W. et al. Cost analysis of the xm[)lementatwn of career education instructional /)ackages
Final report. Northern Arizona Umversxty, Educational Resources Management
Center, 19 July 1973. 71 p.

CArNOY, Martm “The economic costs and returns to cducational TV. Economxc develop-
ment and cultural change, vol. 23, no. 2, January 1975.




E

RIC L

Aruitoxt provided by Eic: - U

Bibliography -
55 ¢

Eastwoop, L. F., Jr. Broadcast deliwery of computer-aded instruction. Paper presented at
Conference on Ten-Year Forecast for Computers and Communications: Implica~
tions for Education, Airlic House, Warrenton, Va, 17 September 1975.

Eastwoop, L. F., Jr; BALLARD R. Dedicated bzdzmtwnal cable networks far the delivery
ofeducatwnal services. Paper presented at twenty-fifth Annual Broadcast Sympo-
sium, IEEE Broadcasting Group, Washmgton D.C.,26 September 1975.

— The PLATO IV CAI System: where is it now? Wherc can it, go’ Journal of
educatwnal‘lechnology systems. (In pr

EAsmoOD L.F., Jr.; MorLey, R. E. css}way mdw delivery of cqmputer-atded instruction.

. Paper presentcd at IEEE National Telecommunications Conference, New Orleans,
La, 1—3 December. 1975.

E—\S’I‘WOOD, M. A.; Eastwoop, L. F., Jr. A software implementation of a satellite mterface
message prote.r.ror St Louis, Mo., Washington University, Center for Development
Technology, December 1974. 59 p. (Memorandum 74/2.)

Evans, A. Costing a videocassette learning system, some ideal data. Audiovisual instruc-
twn,January 1975, R- 27-9-

FLy~N, D. et al. The vesourct approack to fFogram cost analysis. February 1974. 34 P

HARRXS G. E.; O'FALLON; O’KENNETH. Cost analysis of secondary school vocational technical
educatwn program: Knoxville, Tennessee Umiversity, Tennessee Rescarch Coordi-
nating Unit for Vocational Education, Bureau ofgEducational Rescarch and
Service, June 1973. 114 p.

Jamisox, Dean. Notes on cost-cffectiveness evaluation of schooling in developing countries. Stanford
University, Institutc of Communication Research, 1973. 61 p.

Jausox, Dean; KLEEs, Steven; WELLs, Stuart. Cost of instructional technology. methodology
and cases. Washmgton DC , USAID. (In press.)

Kincaip, Harry; McEacuroN, Norman, McKinney, Dorothy. Technology in public
elementary and secondary education: an overview of a policy research effort. Menlo Park,
Calif., Stanford Research Institute, October 1973. 24 p.

KiEgs, J. Stevcn Open learning systems: cost, ¢ffectiveness, and benefit considerations. Paper
prcscntcd at the second National Confcrence on Open Learning and Non-
traditional Study, Washington, June 1975.

——. Cost-effectiveness analysis of instructionél technoldyy in develo[)mg wuntrm Stanford
University, 1975. (Doctoral dissertation.)

KLEES, J. Steven; Jamison, D. The cost of instructional radio and televmon in dmlopmg
countries. (In press.) N

KopsTeN, Felix; Semer, Robert J. Computer-administered instriction versus tra-
ditionally administered instruction: economics. Adudiovisual communication revtew,

" vol. 16, no. 2, summer 1968, p. 147-75. .

MovLpsTAD j A.Selective review of research studxcsshowmgmcdlaeﬂ'ccuvcncss aprimer
for m;dla directors. Audiovisual communication review, vol. 22,10. 4, 1974, p. 387-407.

Morgcaxn, R. P.; Sinon, J. P.; ROTHENBER’I‘ D.; Rosinson, B. E. Large-scale educational
telecommumcatwm systems for the U.S.: an analym of educational needs and technological
opportunities. St Louis, Mo., Washington University, ‘Center for Devclopment

. Technology, April 1975. 425 p. (Memorandum %5/1.)

Pearsoxn, R. H. Cost ejﬁctweness analysis. the selection of a decision assisting tool for ynstructional
development. Madison, Wis., Instructional Science Associates, 1973- 73 p-

RanpaL, R.; Brascuke, Charles. Economics, management and public policy in educational
mhnology,p 5-13. 30_]unc 1968.

Romw, G. H. Issues in judging the cost-effectiveness of sclf-instructional prograins. a case
study in programmed dental instruction. Improving human perﬁ;ﬂnmd“a research
quarterly, vol. 3, no. 2, 1974, p- 49- 63. = -~

RumumLERr, Geary A. The cconomics of lean programming. Im/)rovmg human /mformance

. aresearch quarterly, vol. 3, 1973. p. 21116,

ScANLoN, Robert G.; WEINBERGER, Jo-Ann, Compiled bzblwgraphy on improving productivity

of school systems through educational technology. Philadelphia. Pa, Research for Better

Schools, Inc., 1973. T

- e

Q -

Ny
oS

-




O

ERIC -

Aruitoxt provided by Eic:

The. econontics of new educational media -
g 56 : -
SiveH, J. P., Jasison, D. The satellite instructional television experiment in India: a case
hustory. A report prepared for the Academy for Educational Development, Inc.,
Washington. (In press.)
WALKMEYER, J. E., Jr.; Morcan, R. P.; SiNcH, J. P. Market scenarios and alternatize
admnistratwe frameworks for U. S, Educational Satellite systems. St Louis, Mo., Washing-
ton University, Center for Dcvclopmcnt Technology, April 1975. 168 p.
(Memorandum,75/2.)
WELLs, Stuart, WHELCHEL Brunel, _]AMXSON Dean. The eﬁecluenem of computer-assisted
instruction for duadzantaged sludenl: Princeton, N.J., Educationa! Testing Service,
1974. (Research report.)
Wickinson, G. L. Needed . information for cost analysis. Instructional hnology, July 1972.-
AWINCKLER, S. (ed.). Applications of learning tethnology: progress and problems. The second
sympostum on vost effectrve learmng through the applicatian of computer technology, Washing-
ton, 21-22 February 1973. Washington, D.C., National Security Industrial' Associa-
tion (W. Depart. ACT, Suite 700-750, 15th St. N.W., Washington, D.C. 20005).

| . rd z, +
. 4\ &

)

. A

List of studies registered but not&kept -

i e
A

‘Canada

\LEXANDER W.E., HOLLA.ND J. W. Relating agency objectives to budget organzation. faclory'

budgeting for an education flm library. Toronto, Ontario Institute {or Studies in
Education. \

McLavenuin, H. G. Educational television on demand; an evaluation of the Ottawa IRTV
experiment. Toronto, Ontario Institute for Studies in Education. 167 p.

OnTARI0. DEPARTMENT OF EpucaTion. ToronTo SchooL PLANNING AND BuiLpmu
Researcu SecTion. Education and architecture in the 20th century; a school design
workshop. March 1969. 66.p.

SeLBY SaitH, C.; Skoffnik, M. Concemmg the growth of provincal expendzlure on education
in Ontario, 193641966. Toronto, Ontario Institutéfor Studies in Education: "36 p.
Finland =

- -

. e__
KARIMO, J. Report of an explanatory study into special guestions in the field® of instructional
technology. University of Helsinki, Ipstitute of Instructional Television.

France / . .
- £

Bureau p'ETupes TECHNICO- ECONOMIQUES APPLIQUEES A L’ ENSEIGNEMENT {\UDIO-VISLEL
(BETEA). Etude des caractéristiques et des conditions de la projection sur grand écran d’une
xmgge télévisée. Paris, April 1968, 33 p. (Etude no. 1o/1967.)
_— ude critique des diverses solutions étrangéres adoptées en matiére de cinémathéque et
d’archivage en radio et télévision éducatives. Paris, May 1968. 43 p. (Etudc no. 3/1967.).
. Etude comparée du disque souple et du disque dur. Parls , June 196g. 1o p. (Etude no.
15/1968 )
. Etude des dwers matériels de reprographie utilisables par les e’lablmemenl;“fe’dagogxquu
Pans June 1971. gg p. (Etude no. C/15/1g970.).
——. La télé-distribution; situation actuelle et possibilités. Paris, September 1971. 19 p._
(Etudc no. 11/1971.) .
‘ ’ £ =




3

Bibliography

57 .

—_— Iftuﬁie “omparative des écrans de proection. Paris, December 1971. 26 p. (Esde
no. B/11/1970. s B

———. Les laboratoires de langues. Paris, 1971. 48 p. (Etude no. 4 bis{1968.) .

——. ‘Catalogue indicatif des principaux magnétoscopes actuellement sur le mapche.

" February 1972. 81 p. (Etude no. C/16/1970.) -4 -

——. Etudes des principaux dquipements fixes et mobiles de telévision en ciraunt Jermé destinés d la
Jormation pédagogique des maitres. Paris, February 1972 38 p. (Etude no. B/6/1970.)

——. Etude analytique des procédures ou gestion de I'ORTF “afin d'en dégager certaines régles
pouvant s’appliquer & la gestion de 'OFRATEME {Département des actions éducatives )
conipte tenu des différences statutaires entre ces organismes et de la mase en application du plan

*comptable de I'OFRATEME. Paris, April 1972. 58 p. (Etude no. x@ﬂgn.)

——=. Eléments de choix bour les différents types d’antennes de réception TV ou radio FM. Paris.,
October 1972. 1§ p. (Etude no. 11/1972.)  * N

——. Problémes techniques relatifs au circuit fermé de télénsion el.Q ses extensighs eventuelles
Paris, October 1972. 28 p. (Etude no. 13/1972.)g :

——- Problémes techniques de compatibilité, de duplrcation et de transfert entre les différents
supports images; choix du support original. Paris, October 1972. 18 p. (Etude no.
1/1972.) N . - -

-~ Incidences techniques et économiques de I'emploi des pellicyles couleur sur les prises de vues
cinématographigiles. Paris, March 1973. 68 p. (Etude no. 3/1972.)

——. Note sur les divers systémes per metlant d’obtenir, Ueffet relief pour les images télévisées,
les appareils de projection et de rétroprojection de diapositives ou documents ( par projection

9 ou par transparence ). Paris, March 1973. 26 p. (Etude no. 10/1972.) .

CENTRE'NATIONAL D’ETUDES SPATIALES (CNES). Les satellites d’éducation. Collogue nter-
national, Nice, 3-7 mai 1971. .-

——. Différentes possibilités de systémes régionaux opévationnels pour I’ Afrique. Paris, October
1973. 18 p. - °

OrrICE DE RADIODIFFUSION-TELEVISION Frangaise (ORTF). DirecTION DE L’ACTION

) TECHNIQ\UE. Comparaison entre vidéo et film. 1973. 6 p. + annexes. (Note no. 4s)

Paris,

Y -
~ Germany, Federal Republic of . ' o
A .
ANDERs, W. H. AV-Materialien am DIFE. Technische Ausstattung des Instituts.
INFO-FIM, Fernstudium im Medienverbund, no. 2, 1973, p. 11-12,
ANoN. Schulbau und audio-visuelle Unterrichtsmittel. Sehen und Horen, no. 39, 1968, .
p. 62, 73-7. . )
BeromanN; E. Schulfernsehen macht Jjetzt Schule. Westdeytscher Rundfunk geht
an den Start. Zahlreiche Probleme noch ungelost. Das Gymnasium in Bayern, no. g,
1969, p. 273-5. L
BurkerT, J.; ScuraBBack, G. Vergleichends Ubersicht ither rechnerunabhangige
Lchrautomaten fir Einzelschulung. BTZ-Information (Wiesbaden, Bildungs-
technologisches Zentram GmBH), 'vol. I, no. 2, 1972; p. &
Buscy,'H. System *Studienbetrich im Medienverbund’ Instrumentarium gegen den
Numerus Clausus. Deutsche Bildungsmagazin, vol. - , #0. 12, 1972, p. 39-40. -
CappeL, W. Fernschen und Film jm Unterricht. Film Bild Ton, vol. 20, no. 1, 1970,
p. 5-11. L . -3 ’
——. Moglichkeiten und Grenzen audio-visui:ller Mgdipﬂ. Sehen und Horen, no. 50,
1970, p. 59-62. ° U .
DressiNG, H. Fernschen in der Schule. Sc}zulmanagmgnt, no. 3, 1971, p. 65-9»
Eooing, F. Lassen sich Schulausstattung, Lehr- upd Lernmittel rationalisieren ? Schul-

. management, no. 1, 1972, p. 64-8. i . :
Fiecugio, K.-H. et al. Probleme der Entscheidung uber Lernziele. Begrupdun%und
Auftiss. des Forschungsplans zvl‘xp/LOT-Projekt.;bl., no. 1, 1970, p. 1-32.
FLossNER, W. Fachrdume-Stammriume. Okonomischt und padagogische Prinzipicn

im Schulbau. Film,Bild Ton, vol. 21, no. 5,.1971, p. 5=7. *

-
- .

o4

Te




.
The economics of, new educational media

58

i

Franzen, E.; Prruc, G. Audwvisuelle Medien in Hochschulbibliotheken. Pullach bei
Munchen, Verlag Dokumentation, 1972. 103 p.
HamMer, A. Welche Voraussetzungen sind fur Aen Empfang von Schulferv}s_cjsendun-
® gen notwendig? Information und Beispiel, no. 1, 1970, p. §8-21.
Haxke, F. B. Dwapositwe als Hilfsmittel im Mathematikunterricht. Saarbriicken,'l’ada—
gogische Prufungsarbeit des Studienscminars Saarbricken, 1970, 56 p. '
Hemze, T. Wissenschaftspolitische und politikokonomische Standortbestimmung dér
Bildungstechnologic. Bettrage zur Bildungstechnologie, no. 2, 1972, p. 37-45.
Heun, J. Arbestsstreifen in der Unterrichtspraxis. Lehrerurteile uber das FWU-Angebot
Film Bild Ton,yvol. 18, no. 11, 1968, p. 26—8. - 4 .
 Heuser, L.; MesseLken, H. Was leistet das Sprachlabor im Englischunterricht an
Hauptschulen? Das Sprachlaboy und der audiovisuelle Unterricht, no. 2, 1969,
P- 49-52. v
HorMany, W. Didacta ad acta. Hanover, Erncute Ernuchterung im AV-Beireich.
Medium, vol. 2, no. 4, 1972, p. 10~11. .
JeTtER, A.-Der Super-8-Film. Fernseh- und Kinotechnik, vol. 24, no. 6, 1970, p. 191-4.
ApERNICK~H. Lohnt sich eigenthch cin Sprachlabor? Schulzeitung Baden-Wurttemberg,

no. 1o, 1971. i B WP
KRreuvzicer, E. Fernsehen im Unterricht—Fortschritt oder Fibk ya{f‘igen Audiovision,
IAVORE at
< :

vol. 3, no. 2, 1972, p. 18-20. ﬁd .
Lesgarot, H. Die Zukunft von Rundfunk und Fernsehen iider Ausc&aandcmctzung
mit den ncuen elektronischen Medien. Vienna, Munich "and Zurich,QVerlag
Fritz Molden, 1972, 176 p. : g, 7
Mauch, K. Schulfernsehen in der Bundesrepublik Deutschland. Teil 1. dpa Hintergrund.
- no. g, July 1972,.p. 2-11. o g
Morkine, R. Fotografische und elektronische Bildaufzeichnung: 1.’T gﬁﬁis‘chc}\spektc
. Audsovisuelle Bildungsmittel in der Schule von morgen. Munich, Institut fur Film und
Bild, 1970, 148 p. . .
- Moser, R. Dic Herstellung von Folien fur Tageslichtprojektion. Information und Beispiel .
no. 1, 1g7yo, p. 63-6.
RapeMAcKeR, H. Technische Medicen fur dic Sckundarstufe 1. Ausstattungsvorschlage
und Kosten. Schulmanagement, no. 1, 1972, p. 74~6. ’
Rower, K. W4s kann wer fur wen? Leistungsvergleich der audiovisucllen Verfahren
. beim heliggcn Stand. Audiovision, no. 2, 1970, p. 20~4. .
ScumipBaver;”M. III. Kommunikationssatelliten in Bildung und Wissenschaft.
Mediensysteme in der Erwachsenenbildung, p. 234-52. 1971. .
. ScuNEIDER-MEDER, B. Theorie und Okonomie der Lehrprogramm-Anpassung und ihre Kon-
zequenzen fur die Fragen des Medienverbunds. Berlin, 0. Symposion itber Programmierte
Instruktion und Lehrmaschinen in Verbindung mut einer Fachausstellung ( 5-8.4. 1972).
SITTHER, G. Unterrichtstechnologie kostet Geld. Bayeristhe Schule, no. 6-7, 1972, p. 134.
STICKELMANN, B.; ZINNECKER, J. Politikokonomische und ministerial-biirokratische
Aspekfe der Einfuhrung von technischen Medien in den Ausbildungssektor.
_ Beifrdgé zur Bildungstechnologie, no, 2, 1972, p- 34-6. .
“TaLsoT, J. Losen Satelliten das Problem der kommenden Massenausbildung? Die
. Schulfamilie, vol. 20, no. 12, 1971, p. 226-30.
Wacnsuann, T. Medienverbundsysteme. Schul-Managgment, no. 2, 1970, p. 52—4.
Weser, C. A. Den Nutzeffekt steigern, Audiovision, vol: 4, no. 5, 1973, p. 15.
Weser, K. Videotechnik in der Schule. Trends, Moglichkeiten, Grenzen. Beitrdge
- zur Eilm-Bild-Ton-Arbeit, 1971, p. 5~7.
WessenBeRG, H. Die Entwitklung des 8 mm Films. Dokumentation zur I V. Internationalen
" Agrarfilm-Fachtagung,, Berlin ( 28-30.1. 1969 ), p. 66. LT
ZimMerMANN, D. Fernschaufzeichnungsgerate nach dem VCR-System. Labi-Info,
no. 7,.1972, p- 9-11. . )
Zocupauver, F. Der audiovisyelle Markt der Zukunft. Die Entwicklung der Bild-
‘Tonkassette. Fugend Film Fernsehen, vol. 14, no. 4-5, 1970, p- 166-72.

.

« AT
ks

»




Bibliography
. ’ 39

United’Kingdom « . -

BarTELETT, C. CP#Mathematics for undergraduates by television. In: A. C. Baupai and
J- F.’Leedham (eds.), dspects of educational technology, ~ol. 4, p. 428~34. London,
Pitman, 197o0.

CarTER, C. F. Can we get British higher education cheaper?, p, g-14. Manchester,
Manchester Statistical Society, 15 December 1965. Reprinted in: M. Blaug (ed.),
Ecpnomics of education, vol. 2, p. 326—39. Harmondsworth, Penguin Books, 196g.

Dusn, W. R.; Harpan, R. McG. (conveners). Symposium: Audiovivnal self-Instruction
in medical education. In: D.-Packham, A. Cleary and T. Mayes, (eds.), Aspects of
educational technology, vol. 55 P- 90-115. London, Pitman, 1971.

Froobp Pace, C. Technical aids to teaching in higher education. Lorfdon, Society’r Resedrch
into Higher Education, 1971. p. 52.

Fov,]J. M.; Leacx, G.'D. H. 8 mm film loops as an aid to productivity. In: A. P. Mann
and C. K. Bruns#bm (eds.), Aspects of educational technology, vol. 3, p. 289-g4.
London, Pitman, 196g. ,

Jounson, F. Film, television and tape-slide in university teaching. Br/ér;z Journal of
educational technology, vol. 2, no. g, October 1971, p. 216-28. :

Lavarp, R.; WiLLiaMs G. Meeting the cost restraint. In: G/ Brosan et al., Patterns and
policies in higher education, p. 167-76, Harmondsworth,. Penguin Books, 1971. ¢

MatracH, A. Programmed learning, teaching machines and driver-trainers in driver

, \ ¢ducation. In: W. R. Dinn and C. Hdroyde; "Aspects of educational technology,

l. 2, p. 395-402. Londen, Methuen, 1969.”

SECKHAUSER,, S. A look at the medja in higher education. Programmed learning and
educational technology, vol. 9, no. 6, November 1972, p. 313-33.

Taveor, T. R. Computet-assisted instruction in medical education. Programn:ed/

learning and educational technology, vol. 9, no. 5, September 1972, p. 272-82.
UNIVERSITY OF LoNDON. GoLpsmiTi’S CoriEGe. TELEVISION RESEARGH AND TRAINING
Unrt, (T. Gibson). Multi-purpose ETV on a budget.-London, British Association for .
Commercial and Industrial Education, 1968. 23 p. ! *
Vazey, J. The political economy of education. London, Duck\vorth?t@z. 297 p.
WoobHaLL, M.; Brave, M. Productivity trends in British university cducation,
1938-1962. Minerva, vol. 3, no. 4, summer ‘1965, P. 483-96. (*Comments’ by
R. Stone and H. Johnson’ and ‘Reply’ by Woodhall and Blaug appeared in
Minerva, vol. 3, no. 5, autumn 1965, p. 95-105.) ’
w_ Productivity trends in British sccondary education, 1950-1963. Sacialagb 7/
education, vol. 41, no. 1, winter 1968, p. 1-35. . ] v
WoobHALL, M.; WaRD, V. Economic aspects of education. Slough, National Foundation for
Educational Research in England and Wales, 1972. 127 p.

. . T ——
United States of America v

ALLEN, W. H.; Cooumss, D. H. (eds.). Trends in educational technology: the ERIC at Stanford
1970 planning report. Stanford University (Calif.), ERIC Clearinghouse on Educa-
tional Media and Technology, Novembey 1976. 32 p.
AMERICAN SoQreTY FOR ENGINEERING EpUCATION, The application of technology to education, _
1969. 39 p. . '
ANN Arsor PusLic ScrooLs (MICHIGAN). Implications of instituting a split-trimester calendar 1
plan im the Ann Arbor public schools; a JSeasibility study report. June 1970. 360 p.
- ATkinNsoN, R. C.; ‘WiLson, H. A, (eds.). Computer-assisted instruction: a book of readings.
- Stanford University (Calif.), Schools of Education, 196g. 362 p. .
Avrorp, H. W. (ed.). Proceedings of the LARC Computer Based Unit Cost Studies Institute
- § University of Texas, Austin, September 1971 ). Tempe, Ariz., Library Automation X
Research and Consulting Assaciation. g5 p. s )
BATTELLE MEMORIAL INSTITUTE. The role of telecommunicatipns in the regional delivery of
educatiohal services: a study of the polential use of instructional television for vocational
educatign in the Appalachian stales. Columbus, Ohio, November® 1973. 196 p.

oo

%

- *

56

Aruitoxt provided by Eic:




E

Q

RIC

- //-P\
.
)
< . 2

. Dumourin, James R. Instructional television gti

The economics of new educational media

6o °

Beckwit, H. Innovations n industry likely to affect instructional technology during the next ten
years. Washington, D.C., Academy for Educational Development, Inc. 1970. 33 p.

BernsTEWN, N. N. Legal restraints on dissemination of instructional materials by educational
communications systems. October 1972. 33 p. (NASA-CR.) (Memorandum no. 72/5.)

Buascuke, C. Performance contracting: who profit most? Bloomington, Ind., Phi Delta
Kappa Educational Foundation, 1972. 47 p. (Pastback series, no. 4.)

Borus, M. E.; Tasu, W. R. Measuring the impact of manpower programs: a primer. Ann
Arbor, Mich., University of “‘Michigan, Wayne State University, Institute of
Labor and Industrial Relations, 1970. 81 p.

BricHT, R. L. Should educators generate specifications for the purchase of equipment 2 Washing-
ton, D.C., Academy for Educational Development, Inc., 1970. 15 p.

CARLETON, E. Adminustering instructional media programmes. New York, N.Y MacMillan
Publishers. 660 p. '

Cuapwick, C. Educational technology in nternational development dducation. T'allahassee,
FI, Florida State University, Department of Educational Research., November

1970. 59 p- w -
CLARK, R. E. The best of ERIC; recent trends in computer-assisted nstrdction. April 1973.
i5p.

COHEN, B. ]. Cost-effectiveness information systems. New York, N.Y., \merican Man‘age-
* ment Association, Inc., 1971. 69 p.
CoMMrTTEE ForR Econgmic DEVELOPMENT. Improving federal program performance: a state-
- ment on natinal policy. September 1971. 86 p. :
—.—. ResearcH anp Poricy CommiTTEE. Innovation int education: new directions for the
American schools. A statement on national policy. New York, July 1968. 86 p.
Coutson, J. E. Computer-based nstruction. Santa Monica, Calif., System Development
Corporation, 12 February 1968. 19 p. ’ .
CRAMER, A. Hosputal library development. Salt Lake City, Utah, Intermountain Regional
Medical Programme, January 1972, 50 p. (Hospital Library Handbooks,
no: 2.) i
CRrAsSMAN,  D. The electronic classroom: a guide for planning. Albany State Lducation
Department. 55.,p. . . _
DavenporT, R. K. ef al. Engineering systems for education and training proceedings of the
Dod-OE-NSIA. Conference ( Arlington, Va., ig—15 Fune 1966). Washington, D.C,
National Sécurity Industrial Association, 1966.

.Davis, Lee D. Pricing in a services business. Instructor’s manual. Washington, D.C., Small

Business Administration, 1968. 77 p. .

Derrcu, Kenneth M.; McLoone, Eugene P. The economics of American education: a
bibliography, including selectéd major references for other nations. Bloomington, Ind., Phi
Delta Kappa Educational Foundation, 1966. 69 p. )

Defzau, A. Public educational finances: 1949/1985. November 1971. 45 p. (Memorandum
714.) . .

Devrrr, Joseph J. Do federal programs really work ? A study of the effect of one project on
public elementayy and secondary schools in Maige. January 1973. 5 p.

DouErTY, Victor. Goals and objectives in PPBS. Portland, Ore., Portland Public Schools,
September 1970.'39 p. !

Dupexk, E. E.; Kuender, Karl E. dbstracts of technical reports, July 1966~Fune 1969;
Naval personal research activity. San Diego, Calif., Navy Training Research Labo-
ratory. . T

ilization in the Unifed,States. St Louis, Mo.,
Washington University, October 1971. 49 p.

EpuUCATIONAL FAcILITIES LABORATORIES. Instructional hardware; a guide to architecturgl
requirements. New York, N.Y., Educational Facilities Laboratorics, 1970.

FeinGorp, Samuel L. CAI systems past, present and future. Santa Monica, Calif., Systefn
Development Corporation, March 1970. 9 p. .

FoLey, Eugene P. et al. Financing ... short and long term needs. Washington, D.C,,
Small Business Administration, 1965. 84 p.

-

. VAR . A

57 ¢




Ve

* Bibliography .
. 61 > o
Frick, Frederick C. Educational technology, program, quarterly tec/zm'cal}{:ummary, r Fupe
through 31 August 1972. Lexington, Mass, » Massachusetts Institute of Technology,
Lincoln Laboratory. .
GEISINGER, Robert W. ef al. Differentiated staffing. August 1972. 33 p.
GreBx, Martin 1. The Chipley repokt: a publication of PPBS pilot: study procedures and
documents wn the Chipley middle school social studies department. Tallahassee, Fla, Florida |
State Department of Education, Florida State Univ’Ers'ity, 31 December 1970. . -
1o p. . :
GUNS.ELMANN, Marshall. What are we learning about learning centers? Oklahoma City,
Okla., Oklahoma Christian College, 1971. 213 p.
"HAMEL, D. G Flexible teaching methods for CAI systems. Austin, Tex., Texas University,
Electronics Research Center, 1969. 10 p.
Hirscu, Werner. Planning education today for tomorrow. Los Angeles, Calif., California
: University, Institute of Government and Public Affairs, September 1966.
Hockmg, Elton. The langudge laboratory. 1960. 4 p. . .
. Hopes, Thomas W. Hopes report. Rochester, N.Y., 1g70. 65 p.
INSTITUTE FoR DEVELOPMENT oF EDUCATIONAL AGTIVITIES. The computer in education.
Dayton, Ohio; 1970. 28 p. - ;
Jacoss, Paul 1. et al. A guide to evaluating self-instructional pragrams. 1966. 84 p. - N
K~Eezevich, Stephen J.; Eve, Glen G. (eds.). Instructional technology ‘wud the school admin-
istrators. Final report. Washington, D.C., American Association of School Admin-
istration, 1970, 143 p. . r
Krowmuout, O. M. ¢t al. Conference on computers in undergraduate science education: a computer-
assisted and managed course in physical sciences. Tallahassee, Fla, Florida State Univer-
sity, CAl Center, 30 October 1g70. 21 p. . .
MARKLE, Susan Méyer. Programming and programmed instruction. Washington, D.C.,
Academy for Educational Development, Inc., 1970. 11 p.
MrrzeL, Harold E. The potential contribution of computers to {nstruction reform. Washington,
D.C. Congress of the United States, House Commuittee on Education and Labor,
January 1972. 5 p. ¢ '
« Morcax, R. P.; Rosensaum,J. F. Satellites, media and educatios: an interdisciplinary
program relating stéchnology to societal needs. Proceedings of the IEEE, Special
wssue on Engineering' Education, vol. 59, no. 6, June 1971, p. 1001-3. .
Morcan, R. P.; SixeH, G. P. Satellite utilization for educational communications in the
United States. (AAS Paper no. 73-150, pfesented at the nineteenth meeting of th
American Astronautical Society, Dallas, Tex., 19-21 June 19732) : N
Morcax, R.. P.; SicH, J. P.; NEnavs, C. A. Educational telecommunications *
in Appalachia. Phase 1,"Report to the Appalachian Begional Commission. May 1972,
150 R. .
Morecan, R. P.; Sinen, J. P.; OHLMAV‘. M.; DumoLn, J. R, Application of com-
munications satellites to éducationfal development: an overview of the Washing-
- ton University Program. In: Centre National d’Etudes Spatiales (France),
Les satellites d’éducatipn. Colloque international, Nice, 3-7 mai 1971. .
Morcan, R. P.; SincH, J. P.; Rosmson, B. E. Technology in the future of education.
A paper prepared for the Symposium on Improving Productivity of Schools Systems through .
Educational Tecknology. Philadelphia, Pa., Research for Better Schools, Inc., August
1973. .
Nappor, Elieser. Inventory. systems laboratéry. Final report. Baltimore »Md, Johns Hopkins .
University, Jatfuary 1968. 136 p. e
NationaL CounciL or Teacners of MatuemaTics, INc. Computer facilities Jor mathe-
# matics instruction. Washington, D.¢i21 p. o
Newman, B. A.; SiNen, J. P.; RosENBAUM, J. F. Design of a r2-GHz multicarrier sarth . .
terminal for satellite CATV interconnection. November 1971. 64 p. (NASA) (Memo*
randum 71/8.) . 5. . r g
OaxLey, K.; RicuMonp, W. 4 systematic approach to commercial and clerical training.
1g70. 101 p. ) *

.

‘e
’ -

M .5 [

o

»

ERIC ~ | : 1 .

Aruitoxt provided by Eic:




O

LRIC

* ~

The economics of new educational media
- 62 i

Onrmay, H. M. Communications media and educational technolugy. an o.erview and assessment
with reference to communi.ations satellites. May 1971. 232 p. (M.S. thesis, Department
of Apphed Mathematics, and Computer Science, Washington Lm\ersnty Report
no. RT/71/1.)

ParDEN, Robert J. (ed.). dn mtroductwn lo program planmng, budgetmg and evaluation for
colleges and umicersities. The proceedings of a Conference. Santa Clara, Calif., Santa
Clara University, Office of Institutional Planning, July rg7o. 210 p.

PeTeRson, Roger E. Television microwave, *1971. Syracusc, N.Y., Eastern Microwave,
Inc., November 1970. 8 p.

ROBI\SON, . o1 Delphr forecast of technology n education. August 1973. (M.A. thesis.
Program 1n Technology and Human Affairs, Washmgton University. Report
no. RT/73/1.)

Scra, Karl. Introduction to systems cost-effectiveness. New York Ry, W’nlcy-lntcrscncncc,
J1969. 108 p.

SeipeL, Robert J., I\OPSTEN, Felix F. Resource “allocations to effect operationally useful
Cll \lcxandna Va, Human Resources Research Organization, April 1970.

. 21p.

SEnEy ., Roseysaim, I J uieband CW murvwaie amplification using gun effect devices.
Bascd upon M.S. thesis by A. Sene,. Department of Electrical Engineering,
“Washington University. May 1971. g4 p. (NASA.)

SuarmA, G. Stll picture (SPTV) transmission. May 1971. (M.S. thesis, Departmcnt of
Llcctncal Engineering, Washington University.)-

Suaw. Jack B. et al. C~130 Phased pilot traiming program (CGTS ). Pope AFB (N. Car.),
Aur Force Tatucal Airlight Center, April 1969. 172 p.

Sutrorp, Emir H., Jr.; Massexcie, H. Edward The worth of indridualizing instruction.

Lexington, Mass N bhuford-\vlassengnl Corporation,” November 1966. 34 p.

. The relatie effectiveness of five instructional strategies. lexington, Mass., Shuford-

Masscngnl Cdrporation, June 1967. 17 p.

SineH, J. P. Operating frequencies for educational Jatellttesemce: St Louxs Mo., Washington

, "University, November 1971. 70 p.

Sien, J. P., Morcan, R. P. Educational electronic information dissemination and broadcast
sexvices. history, current infrastfcture and public broadcasting réquirements. August 1971.
..90 p. {(Memorandum IM-71/2. g

———. Identification "of fixed broadcast satellile-based educational and health telecommumcatwn
. services for the Appalachian regton Phase 11, re[zort to the Appalachzan Regional Com-
mission. June 1972. 135 p. .

Identzﬁuatzon of tele-educefion/medicine experiments for the ATS-F satellite for the Appal-
achtan region. Phase 111, report®o the Appalachian Regional Commission. June 1972. 34 p.

SMALL BUSINESS ADMINISTRATION. Merchandise pricing. Instructor’s manual. Washington,
D.C., May 1g70. 770 p. ~

SMmiTH, Robcrt G., Jr. Teaching machines and programmed instruction; some factors to consider
in zm[zlementatwn Research memorandum, Army Air Defense. Fort Bliss; Tex., Human
Research Institute, August 1961. 82 p.

——. The design of mstructzonal systems. Alexandria, Va Gcorg@Washmgton University,
Human Resources Research Office, November 1966

Swirs, Wile Banton. Instructional technology and readmg progre:: broblems and pmmm

) May 1972. 22 p.

SpAIN, Peter L. A report on the system of radioprimaria in the State of San Luis Potost, Mexico.
Stanford Univérsity, Institute for Communication Research, 1973.

Stacr, T.; Morcan, N. H.; Sincu, J. P. Computer-aided communication satellite system
analym and optzfmzatwn Based upon M.S. thesis by T. Stagl, Department of
Electrical Engmccnng, Washmgton Umvcrsnty (Report 73/2.) (In press.)

Stacr, T. W.; Sinen, J. P. Computer programs for mapping satellite-borne narrowzbeam
antenna footprints on earth March 1972. 26 p. NASA),(Mcmorandum 72/3.)

oy
- /
»

.

- A

., 59




Bibliography
63

——. Computer programs for plotting spot-beam coverage from an earth-syncleonous satellite
and earthstation antenna elevation angle contours. October 1972. 37 p. (NASA.)
(Memorandum 72/4.) .

Tarrmance, G. Kasten ef al. Study of training equipment and indwidual differences. The
effects of subject matter variables. ( Final technical reports. ) Palo Alto, Calif., American
Institute for Research with Behavioral Sciences, May 1968, 70 p.

1se MWILSON, Stanley; BiLLiNGsiEy, Ray. Faclor-factor 11. Departmental program and model docu-~
mentation 71-3. College Station, Texas A. and M. University, January 1971. 75 p.

’.Ii'zt:\rnatlonal organizations

.

Orgamzation for Economic Co-operation and Development, Paris.

Budgeting, programme analysis and cost-effectiveness in educational plannngl 1968. 304 p.

Kiesvive, Herbert J. Staffing patterns and costs in alternative educational futures. Paper
prepared for the Organization for Economic Co-operation and Development,
January 1973. (Mimeo.) .

La technologie de | ‘enseignement: conception et mise en euvre de systémes d’apprentissage. CERI.

“

Unesco, Paris . T .

Feasibility study of a South American Regiontit System for Education, Culture and Dev;’opment;
Project REG. 223; SERLA Model—Fipal repons; . N -

, Document D. Hardware (by J. Torffs and G. Salvatori). March 1971. ~ ;,&33

Document Q. Coniparison of merits of various sjstems of telecommunication_actording to
coverage. Part II: Study of current annual costs (by G. Salyatori). August ig7:.

Ipternational Institute for Educational Planning ( Unesco )

Cuau, Ta Ngoc et al. Population growth and costs of education in developtng countries. 1972.
306 p. -

ERI

Aruitoxt provided by Eic:




Origin .
nesco.
> Authors o
Scuramm, W. et al.

Title \ - -
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Importance and difficulty of costing. Terms and allocation of costs,
- Behaviour pattern of cost elements, Start-up expenses and operating
costs. Unit costs. An example of Kow one can economize.

Contents analysis -

is chapter, after a few preliminary notes on costs and costing and
the terms used in talking about them, the authors consider the order
of magnitude of costs to be expected from different Kinds of media
projects, then turn to the unit costs and the problem of managing the

! '

i1

efficiently, and finally take up an old and .much debated question: can

the educational media save money?
. The difficulty in costing arises in the fact-finding. There is often
a difference between budgetary costs and total costs, which may arise
from differences in the methods of financing the projects in question.
Costs have been broken down in the traditional way: (a) production

‘. - > B

[

(including administration); (b) transmission (or distributiog) ;. (€) re-d;

ception. L :
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The allocation of costs that are not one or the other is decided
empirically on the ground. Definitions are proposed for each item and,
the relevant costs, namely: capital investments—expenditure on equipment,
buildings, electrification, furniture and similar items that are not
sHort-run current costs; operating costs—all expenditure needed to keep
the project running; cdpital charges—depreciation on the investments
made and a,notidnal interest charge on investments; unit costs—con-
sidered in terms of both costs per student and costs per student-hour.

A distinction is drawn between fixed and variable costs. Figed
costs are those that are inscnsitive to an increase in the number of
students or the number of programme hours. Variable costs of pro-
gramme production, administration and transmission may be variable
with the number of students or with the number of programme-hours
produced and distributed. They may or may not vary proportionately.
But the bulk of costs for these functions varies with the number of pro-
gramme-hours produced™®and transmitted. Reception costs are also
divided into fixed and variable costs. The behaviour pattern of certain
costs and the combination 'of factors are referred to, as is their influence

. on the efficiency of the new media.

v

1

Haung defined the meaning of the terms used, the study dcals with
the main questions which planners have to answer concerning the cost
of projects based on the usc of the new media. The study sets out, with
the support of figures and of illustrative examples taken from actual
projects (Hagerstown, Ibadan, MPATI, Peru, American Samoa,
Honduras, Thailand) the following cost items for educatiohal radio
and television: (a) start-up costs; (b) gperating costs; (c) unit costs
'(school broadcastmg, teacher trammg)

The relative efficiency of different projects cannot be compared.
Thef study discusses the potential contribution of size and design to the
efficiency of a project, including the following points: (d) manpower and
productivity; (b) financial break-cven point; (c) expanding a project.

iting an example, the authors show how economic decisions are
arrived at during the planning of an cducational television programme.

The questions which the educator is likely to put to the economist
are the following:

1. What teacher manpower will be required for a television projcct?
2. How can the project be organized so as to meet the stated require-

ments at minimum cost? - ’ .

3. How much approximately will the project cost? '

4, How can it be cconomically expended to serve adult viewers?
The authors conclude that the extraordinary variability of the costs
of new media projects is apparent. Part of the variability of these costs
depends upon salary and price structure. More, however, depends upon
the size of the project, how large an audlcnce it serves, and the cgst-
efficiency of the balanc€ between reception cost and ,production-,

_- transmission cost.
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Most of the projects observed under-use the media; if they could
cxpand their services to more users, or fo more programmes, or to
both, they could operate a great deal more cheaply in terms of unit
cost. If receivers were used to a maximum, and with audiences numbering
hundreds of thousands, it would be theoretically possible to reduce
costs for intructional television broadcasting to as little as 15 cents per
student-houy. 2 . )
Radio data are too limited to generalize, but’it looks as though
radio costs per student-hour might be of the order of one-third to
~one-fifth as much as television used under comparable conditions.
From the experience of several countries, correspondence-plus-broadcast
teaching can be offered at a cost which is sometimes a little lower than,
sometimes a little above, the ordinary cost of classroom instruction in
densely populated areas. -

Do the new educational media save money? This is a very complex
_ Qquestion, requiring . the measurement of quantitative cost against
things not so casily quantified: the quality of education, for example.
* ‘Media projects will rarely save over present budgets, but often make
possible a substantial saving in the dontext of growth and change—when
a school system is planning to change a curriculum, offer new and
different subjects, extend its services to persons or places where education
has not before been available, or to bring more people into the company

of literate and educated persons.
Sample current-cost sheets are sct out in an appgndix.

=
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Author .
Bureau p’Etupes Te8uNIcO-EcoNoMIQUES APPLIQUEES A L’ENSEIGNE-
MENT Aup1o-visueL (BETEA). - . X .
.. TFide :

" Etude Comparée de la Rentabilité Economique des Différents Systémes &’ Emploi
Différé sur BaNe Magnétique des’ Emissions de la Radio Scolaire.
Bibliographical description
» Paris, BETEA, September 1968, 44 p. (Etude No. 5/1968.)
Subject analysis H .
Research™into actual classroom .use of magnetic tape. Comparison of
radio broadcasting and use of recordings. Analysis of the different
solutions. Cost study. Comparison. =~ - . ’
~ - Contents analysis < - .
Thisismot-a prospective study, but a survey designed to provide imme-
diate guidance for short- and medium-term choices governing the
" solution of specific problems. The study therefore takes the following
factors into account: first, the state of schools broadcasting in France
- P ,,.»’ , !‘é& ]
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tand its evelution over the next five years); second, priority action
arcas; finally, what is known from experience about the extent to
which a production activity can be absorbed within an administrative

sector.
The underlying principle is not to discover how, at the lowest
- possible cost, the maximum possible number of pupils can bencfit from

the use of a tape recording in the classroom, but how to achieve, at the
most reasonable cost, an eflective classroom use of the tape recording.
Experience has in fact <learly demonstrated that tapg recordings are
not necessarily used even when they are available.

The subject is governed by three factors:a(a) the broadcast—at the
present ‘time, it may be taken that radio .broadcasting of school pro-
grammes by frequency modulation provides the most satisfactory
standards of quality, standards which tape recordings must at least
approach; (b) reception—the study is more specifically, concerned with
lowar secondary education; it has rapidly become appfrent that demand
is greatest at this level; (c) the state of the art of magneti recording—cassette
recording is for the time being excluded. :

The present study, carried out in April 1968, included visits to
five regional Centres for teaching documentation—in Lille, Strasbourg,
Bordeaux, Poitiers and Clermont-Ferrand—for the purpose of: first,
studying the working of systemg for the tape recording of broadcasts
and their distribution, as set up by each centre, -whether on its own
imtiative or as a result of consumer demand; sccond, estimating in
free discussion with those in charge the nature and volume of the needs
- expressed; third, identifying the obstacles of all kinds (whether financial,

technical, practical, educational or psychological) which still hamper
the¢development of such activities. - .
. After a comparative approach to radio broadcasting and the use
of recordingg, (the limitations of broadcasting and the fluctuations in
the demand for tape recordings), various solutions for the recording
and distribution of tapes are analysed: distribution by a central body;
regional distribution; local recording and distribution.» .

Distribution by a central body is characterized by a certain dila-
toriness in meeting requests, wastage due to the fluctuation of requests
and steadily rising administrative and management COsts. .

Regional distribution often develops spontaneously at the instigation.
of users. The various methods of recording and distribution are analysed
(types of tape recorders, subscription systems and arrangements for the
circulation of tapes, the technical quality of reproduction equipment).

Local recording and distribution are then looked into (quality of
the copies, qualifications of staff, safety of the equipment and means |
of dealing with breakdowns). : .

In the general study, the costs_of recording and distribution are
compared according to the length of time for which programmes are
- to be used (one year, three years, six_ycars) and the periods for which

<
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they are distributed to individual establishmentsxfortnight three months,
one year).

... The advantagcs of the rcglonal and local systcms are then compared
iirFelation’ to *unit cost per series’ and ‘unit cost per pupil’. The ‘non-
economic factors influencing profitability’ and the ‘foreseeable future of
systems’ are also considered.

The report demonstrages. that rchonal recording, with subsequent
distribution for thrce-month periods, is the most advantageous solution,
1e. the onc which best meets.the teaching, practical and financial
requirements.: -

Individual recordings and use are still the most cconomical solution,
but the practical limitations of, this system-—the most demanding on
the teacher—militate against its general application. The study clos
with a serics of conclusions and recommendations: from a short-term
pomt of view, the possibility of State assistance for what is being done
in this field by schools and by the rcglonal centres for teaching docu- ~
mentation; from a long-term point of view, the regionalization of
production and research, more precxse selection of sectors where schools
broadcasting can usefully contribute, a change of attitude on the
part of teachers. Reports on the visits to the various regional centres e
are annexed. '

! }
1 -

Origin
France. ! S .

Author )
Bureav | D’ETiDES Tecunico-EcoNoMIQUES APPLIQUEES A L’ENSEIGNE-
MENT AUDIO-VISUEL (BETEA)

Title ' .
Etude Eéonomzque des Dgﬁrent: Types de Circuils de Tclebzszon Integm dans .
les Etablissements Scolaires.

szlzogmp/zzcal description -
Paris, BETEA, December 1969. 53-p. (Etude No. 1 IQGQL

Subject analysis
‘\ule—vnsual distribution nctwork. Local production circuit. Costs of
equipment, operation and utilization. Comparative costs.

Contents analysis '
The expenses incurred: by an cducational establishment in opcﬁtmg
a closed television circuit are, by and large, underestimated and not,
preciscly known. They fall under several budgetary heads: remuneration
of teachers on the permanent staff; remuneration of teachers recruited
specially for the purpose; various documentary materials; costs of
replacmg spare parts and maintenance, paid from budget funds, and
so forth This is the reason why the sum total of these costs has long
remained a rclatnvely unknown quantity. .

. (.
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e case of all new installations tagbe set up, it proved necessary
to rqglacc estimates of uneven quahty by precise evalugtions: this is.
the ;purpose of the study carried out in 1969. ;

The study covered several establishments prcvxously equipped
with closed television circuits: colléges d’enseignement secondaire, technical
and classical lycées located in Paris itself and in the Paris region.

The method employed was to evaluate, in addition to capital
expenses, the aggregate annual operating costs. The partic larly
strj ghtforward case of the so-called demonstration circuits and the
hlghly specialized tdcher observation circuits were purposely disre-
garded, and the study concentrated on the two main cases: (a) audio-
visual distribution network; and (b) local production circuit, linked to
the preceding case.

Basic assumptions. The productlon circuit is assumed to producc at
present some 300 sequences each lasting fifteen to twenty minutes,
divided up, for the purposes of the assumption, in the following way:
40 per cent documentary productions, with commentary off; 30 per
cent similar productions, with comments by the teacher alternating with
the documentary material; 5 - 10 per cent original productions put together

*~in,_the studio; 20 per cent studio discussion-typc productions, involving
several persons; 5-10 per cent full-fledged artistic or drama productions.

The production studio can be equipped with cither’ of the following
two types of equipment: cither sophisticated, hand-operated equipment,
providing high-quality pictures when operatcd by highly skilled pro-
fessional personnel; or simpler, semi-automatic equipment, requiring
a smaher and technically less highly trained crew to operate.

Together with average equipment costs, the study gives a break-
down of the total annual operating costs. '

Capital costs. It is assumed in each case that the pictures and sound
track are transmitted to twenty specially equipped classrooms. The
capital costs itemized in detail (equipment for aerial reception, docu-

. ment scanning devices, film shooting, visual and sound tape rccording,
- lighting, etc.) total '1pprox1matcly
200,000 French francs in the casc of an audio-visual distribution
\ network; L
_ 500,000 French francs in the case of a local production’circuit.

Annual operating expenses. The largest share of these cxpenses is, of
course, accounted for by remuneration of personnel, which runs from
., 50, 000 French francs (distribution network) to 420,000 French francs

o - (producnon circuit). To theso must be added documentation expenses,
i costs of preparation (graphic work, scenery, photography, film, etc.),
. technical operating cxpenses  (expendable ma)tcrial, replacements,

electric current, ta}pcs upkeep), etc. '

The annual total, staffing costs included, ranges from 85,000 French
francs (audio-visual dxstrlbutmn network) to 400,000 -560,000 French
francs (production circuit). > ~
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For the sake of obtaining a’ full annual balance sheet, there should
be added to these figures the annual costs of amortization, respectively
21,000+ F r%'nch francs<and 60,000 French francs. .

Fromy the foregoing it may be deduced that: the pr&iuction circuit
circuit, anhd approximately five times more expensive to operate; annual
opcrating expeQses may come close to the cost of the initial cquipment.

. - These figupts show how essential it is to ensure, before proceeding
® to install*a production network, that funds will be available to «cover
futuré operating costs. It is also important to set up a circyit for the
circulation of locally produced programmes, designed, to cnable all
peripheral ¢ducation cstablishments to benefit therefrom.

»

" BUreau p’ETuDEs TECHNICO-ECO':\'OMIQ’UES APPLIQUEES A L’ENSEIGNE-

MENT Aupio-visueL (BETEA).
" Title ’ ' .
Comparaison entre la Diffusion par Film et par Télévision.

<~ Bibliographical description. ‘

Paris, BETEA, June 1971. 51 p. (Etude No.-A4/1970.) 5
Subject analysis . .

A comparative study is made of two types of broadcasting: film and

&levision. Comparison f costs is based on a ‘group’. of pupils, variable

in number {from five to forty or more) according to subject and level.

v Contents analysis . :

" Chapter 1 of the report cyaluates the number of prints required by a
central film library. The problem is a complex one since several factors
are involvéd, some of them variable, such as: the number of establish-
ments and the distribution of pupils in groups at a particular level;
the different programming requirements implicit in the film medium,
which may or may not allow a film to be shown at any time of the year;

v the useful teaching life of a- film, ‘which depends on its content.

~ Chapter 2 contains a study of the cost of film libraries. The over-
head costs of a film library do not incréase in linear fashion according

to .the number of pripts distributed each year.

Spread og\:peaf{:)rint, overheads are relatively higher for a smal]
film’ library than fot a very large one. Operating costs are cvaluated
for three different cases: 20,000 prints; 50,000 prints; 150,000
prints. . CoL

Calculation for the sccond case: annual building and equipment
costs amount to 10,000 francs. Annual staff costs come to 250,000 francs.

e .

4

is two arfd a ‘half times more expensive to set up than the distribution., -

Ea 4 °
- ~ *
. Origin '
France. . ’
> Author . ~
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A table on. page 14 of the text indicates, for all three cases, requirements
and annual running costs. It emerges that expenditure is not pro-

portional to the number of prints. .
) The cost of projecting a film for a group of p#pils is the sum of
three clements: film library overheads; postal charges; amortization

of the print. . - =~ ,

The following parameters are used in this chapter: N = number
of establishments served; E = period of uscful service of a film during
, the school ycr (in wecks); D ='length of lending cycle from the date
an which the print leaves the film library until its return (in weeks);
X = number of identical prints to be stocked by the film library;
A = amortization period of the film (worn out after 300 screenings);
}" = average number of borrowings or screenings of each print annually.
The following general formulac are obtained:

E NxD " g00% D

X=N: 7= —"— A=
N D VE . and Ex T

<

years.

If. the curves obtained by orthogonal affinity arc_represented on a
graph, the following datg can be obtained : (a) the amortization period 4,
in terms of the annual utilization period E and the avérage number of
screenings 17in cach establishment; (b) the number of prints A required
to supply all cstablishments as a function of E. <.
Cipter 3 contains a study of the comparative theoretical cost of

television and film broadcasting per group of pupils. A twenty-minute
television broadcast costs 3,525 francs per group. If it is designed for
a specific 1bwer-secondary level (20,000 groups, of which only 5,000 can
view it unless recordings are madc), the cost per group comcs to
3,525 5,000 = 0.70 francs. . ' .
™ "At a unit cost of 0.97 francs per tclevision broadcast (without
repeats), film is more economical when the annual utilization period (E)
attains ten wecks, provided that the uscful teaching life is at least:
three-years, when ¥ = 20 or six years, when ¥ = 10, .
When E falls between six and ten weeks, dilm and teledision
costs arc very closc; the difference is not sufficient to influénce the
cheice. . g :

;- ) .
. The final chapter contains a study of the respective merits of\
\

Super 8 and television. A television broadcast (unless taped) ‘can reacl

at most one-quarter of the student.groups involved, whereas a film:can
o . ; - . ) .. .

be viewed by all. (assuming that the best pbssible equipment is"ayailable

in both cases).  * ) ' o

.. The two systems arc complementary rather than competitive.

Quite apart from, any teaching requiremcnts, a general distribution

“of Super 8 film projectors could not at the present time fully rc‘plac‘c,

h ’tefcvision recetvcers. 0 .

-
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E.; Esserr, Peter J.; Pusin, Carolj.; QUIRK, Frank B.; o

Ruope, Willian
SuuLIK, Rubin.

< Title Lo
Réview and Assessment of Selected Instructional Media. In: Analysis

and- Approach to the Development of an Advapced Multi-media Instructional
System, e .Y, ’ ,

Vol. I, Seagjon III.
Bibli%waz description
Ohio Air Force Systems Command, Wright-Patterson L gir Force Base,

g May 1970. 419 p. (Distributed by NTIS, United States Department of
wommerce, 5285 Port Royal Road, Springficld, VA 22151.)

* Subject analysis
In order to examine the possibilities for an advanged multi-media
instructional system, (this study begins with a comprehensiv%:vicw

v

and asscsstaent of cukrent instructional media in terms of fundtional
. ¢ description, instructional flexibility, support requirements, and costs.

This analytic*study is directed toward the fundamental problem
of instructional technology today, that of finding ways to significantly
reduce instructional cost while either maintaining or improving in-
structional effectiveness. : .-

Contenty analysis. ‘

A chapter of this' study provides a detailed description, review and
assessment of cach medium selected for analysis (i.e. portable instructor
aids, television in education and training, portable videotape recordings,
student-responsc systems, dial " access information-retrieval . systems,
learning laboratorics, programmed instruction by text, programmed
instruction by teaching machine, léarncr-ccntycd audio-visual devices,
and simulators. Each medium cxcept the last is described and carefully
examined (often in multiple forms) as to instructional flexibility,
conditions of utilization; and initial and operational costs under ideal
combinations of instructional load and course frequency. (The basic
cost estimates on which these cost analyses are prepared are tabled
in a separate section of the report.) .

" Section III of the report contains summary cpst sheets {amortized)
on media treated in this study except simulators and other advanced |,
equipment. Comprehensive cost'specifications from which these sumpary»
costs are drawn can be found in Appendix III (Vol. 2) which includes .
the estimated nen-amortized costs for each medium.

There aye three summary cost shects for each medium. The first
deals with—tudent-hour costs. ‘These are shown for three differer
student-load levels, i.c. 200; 600, and 1,800 students, and for three
different hour-load levels (duration), i.c. 150, 450 and 1,350 hours.

" Summary costs are based upon the total initial and operational amortized

Qo 69 -~ y,
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costs; learning materials production (LMP) for cach specific item is
based upon allyeosts associated with actual production. Initial, oper-
ational, and specific eitems costs are also represented as percentages
of the summary cos(.c ‘

Total student-hours produced for "each level comprise the total
number of students (200, multiplied by the total number of hours of

instruction required of each student (1,550) which yields 270,000 student-,

hours). . :
The segond summary table, dealing with amortized production
osts, presents initial and opcranonal amortized costs incurred in the
productlon of the original, or master, set of learning materials for the
three-hour load levels (150, 450 and 1,350 hours).

The third summary table deals with amortized ‘distribution,
reception and maintenance costs and presents initial and operational

amortized costs incurred in the distribution and reception of 150 hours*

of learning materials for 200, 600 and 1,8d0 students. Costs incurred
in the,distptbution and reception of 450 and 1,350 hours of instruction
are found in Appendix III.

The following tables are included in order to provide a comparison
of the media discussed in this chapter: Table 78: Instruction flexibility
of various media; Table,79: Support requircments of various media;
Table 80: Student-hour costs of various media; Table 81: Learning
materials production costs per hour amortized; Table 82: Learning
materials productlon costs per hours non-amortized.

In conclusion, it seems evident that, even if the advanced multi-
rmedia system suggested is never built, the report will continue to be
of value. Nowhere clse is there currcntly so much data, particularly
on costs, regarding differing instructional means. Conscqucntl) , anyonc
concerned with the design of mstrucnoqal systems should find the report
a valuable aid.

N I
., y < 1.
" Origin . ot C
Unesco/IIEP. v
+ Author
Harrak, J. L
Title .

L’ Analyse - Coiit) Performance dans la PlaXification des Programmes Auifio-

visuels, p. 47-52.
szlzograp/zzcal description

ICEM/Unesco, Rapport de INTER \”\VE\ 70, "World Conference.
Subject analyss

Methodological and practical problems in the cost,perfotmance ana 5515

of audio-vismal systems. Multi-dimensional nature of cducatlonal

output. Case studics. Forccastmg‘chmancc diffctences.
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Contents analysts »

The report apalyses 2 communication presented to the World Confer-
ence on the Management and Planning of Audio-visual Media, London,
July 1970.

Since success in a particular branch of education cannot be evalu-
ated solely in monetary tepms, cost/performance analysis is preferable .
to cost'benefit analysis. - '

The methodologicat difficulties involved in applying cost,performance
analysis to educatibn programmcs are, however, legion and appear
at different stages:

First, performance is difficult to estimate: educational programmes
generally, Have different goals at the same time, and these are rarely
defined-with any great precision. In order to measure the performance
of 3 programme, the average performance in relation to ecach goal has
to” be calculated, and there is no reason to think that one weighting

“system alone is valid. Furthcermore, the effects of an edueation system
i may be spread over many years, and they have to be distinguished
/ from the effects of other social programmes. In an over-all social pro- |
gramme, how cap the cffect due to cducation_be isolated ? - .
Second, cosyf estimating is linked to problems of definition (real,
budgetary, econpmic, dircct or indirect, variable and residual costs),
with problems /of allocation (between different projects, between
categories of costs, between costs payable at different times) and with
problems of estimation (implied costs, bank rate, present value- of
deferred costs). : N
" Two cxamples illustrate the practical problems involved. In the
Ivory Coast, a study of the use of television in primary schools showed
that costs, would be increased by 40-50 per cent per pupil/year. The .
government nevertheless chose television whichy in this specific instance,
was not meant merely to improve output but to facilitate the rapid
. introduction ‘of new currigula and reform of the education system as
well as to help counter the drift to the towns: A
The second example concerns four scconidaty-level systems-in Japan:
full-tilme, part-time, correspondence and television, and: radio. The
comparative cost study showed that audio-visual methods wete highly
competitive. In practice, however, various adjustments had to be made
because students following the traditionai system took three years,
while those studying by means of broadcasts and correspondence
" needed four years to complete the same curriculum. It also emerged
- that students in the traditional system were generally of a higher
standard and that the dropout rate was much greater in correspondence
courses. Radio or television was therefore used to bring the standards
of students destined for the various systems cloger together, to reduce .
dropout and to obtain better results. .
The second part of the study deals with two experiments in the
application of the cost/performance method: -first, a classification of

.
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the cquipment used by order of efficiency (for this purposc, it is desirable
to develop a graduated scale on the basis of expert advice); second, a
report by the author on a comparative study of three cducational
television systems {Niger, Samoa, El Salvador). )

The investigators took twenty-one criteria into consideration,
including educational reform, economic development, the relation
between education ind the dcal environment, stimulation of reagiﬁrity,,
development of the personality, tcacher/pupil relations, productivity,
production and reccption, etc. Each critetion was assigned a weight
from 1 to 4). JVhile permitting comparisons, this analytic techniqué
does”not climinate the danger of systematization.,

A further example of the use of this mcthod coneerns the choice
between different television systems: video, short wave; retransmission -
by satcllite and direct satellite transmission.

' In this connexion, the author stresses the necd to take account
of non-cconomic factors, such as social and poLiticql-cnnsidcrations,

as well as economic factors.
. i

=S ;
4 g ’ v ! x
Origin d r
" United Kingdom., ; _ )
Authors . ) ’
Vaizey, John; Hewron, Eric; Norris, Keith.
Tutle -
The Costs of the New Fducational Technologies. )
- Bibliographical description - ..
Lisbon, Centro de Economia ¢ Finangas, 1971. 108 p.
Subject analysis ) e

Cost studies on television, programmed instruction, and lcarning
packages. Unit;costs and total additional costs to sc pols. tosting
methodology. Cost tables, economies of scale. Suggested benefits.

Contents analysis i
A 'serics oft studies on thé actual and projected costs of using local
transmitted LTV, programmed’ instruction and tcaching machine,
and learning packages in secondary schools. : ,»

The authors hold to a very conservative assumption’: that the effects
of cducational innovation are nil, i.e. outputs refiain constapt, The---
studies simply measure tHe additional cost of the innovation. However,
there is strong cvidence that the effects are positive; and some possible
benefits are suggested which the educator may consider when making

£

. judgements on ‘whether the extra cost is worth while.

In all studics, costs arc tabulated in detail and classified as capital
and current. Cost items include: buildings, equipmént, consumable
hire, maintenance, techiical and adminis-
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trativc staff, etc. The basis for accomnting for capital building, equip-
ment and development costs is stated, including' the amortization
perjod. Irr:some studies, cost adjustments are made depending on
assumptions concerning the cdbt of space, the amortization period and
staff costs. .

7 Total costs of secondary schools for 196869 are quoted. An allo-
cation between subject costs is made, which solely reflects differences
in time-table allocation; this i done to provide a rough notion of subject

: . . . . .
costs, but the assumption is not crucial to the cost studies.

Three televisign systems, The first studies report the annual costs .

.- for 3}968/69 of lotal transmitted ETV services §n three ities, in terms
of;, total cost per|school, cost per school pupil, cost per programmé-
hoxflr, and cost per student-hour. Projéctions are made for 1970/71 at
higher rates of activity. The television services result in an additionad
cost per school pupil varying from 1.2 tq 1.8 per cent.

' Innovations on a small scale. These two stadies refer to programmed
instruction. The first study considers thc use of 110 branching teaching
machines topteach mathematics in one school in 1968,6g. Such a sydtem
is (glearl viable in one, school on cpst grounds, even allowing for a
possible reduction in staff due to the use of combined°classes” A second
stuely anadyses the costs of teaching bioldgy in a school using programmed
‘texts and film loops, in 1968/69. : >

") An innovation on a large scale.”This lalt study reports the costs during
1968/69 of a group of teachers working full time prepating materials
for learning packages for secondary schools, as patt of the Nuffield
Résources for Learning Project. The packages consist mainly of booklets
and audiotapes. i .

The conclusion of the report emphasizes that effectiveness has
nat been considered. No measure of effectiveness exists for the exper-
infents considered. For this type of study, there seems ittle possibility
'of using earnings differentials to evaldate output, and cost-effectiveness
apalysis is the appropriate technique. Justification for in novation might
b¢ found in areas where there are too few teachers, or where teacher
pérformance s poor,'or whére the subject inherently demands presentation
m? a way that a teacher, without aid, cannot offer.

’

T el ety et
»

Origin
United Kingdom. - '
Authors ' .
Vaizey, John; Hewrtow, Eric; Norris, Keith.
I+ Title ~ ’ . .
Three Ttlevision Systems, In: The/CostJ of New Educational_Technologies, ,

Ghap. III, p. 23-33. .
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TaBLE 4. l‘ner London Educational Television Service

. s

¥ . Unit costs (£)
Schodl year Dy Per school Per pupit Per programme-  Per pupil-
per annum hour hour
1968/691 - A 9672 2.29°%" 3,620 0.56
1971/72¢ 523° 155 "3,978 0.13

1. Actual cosfs.

2. For 254 schools.

3. For 112,000 pupils.
4. ,Esumated costs.

5. For 300 schools.

6. For 450,000 pupils.

s | ‘ . 7

TabLE 5. Plymouth Edumgtional Television Service -

N Unut costs (£) .
School year - Per school Per pupil Per programme-  Per pupil-
, pef annum  ° hour . hour
1968/691 ; 5172 1792 1,581 1.90+

1970/71 ¢ 497° - 1.72°¢ 1,137 . 1.37

1. Actual costs.

2. For 110 schools.

3. For 32,000 pupils.

4., Estimated costs. .
5. For 128 schoolss

6. For 37,000 pupils.

.! n

szlzograp}ucal description
Lisbon, Centro de Economia e Finangas, 1971.

Subject analysis
Cost study of three school television systcms in the United Kingdom.

_ Contents analysis
The systems are located in London, Plymouth and Glasgow The costs
calculated are the annual costs for the school year 1968/69, with pro-
jections for 1970/71 and 1971/72.

It will bé noted that the number of pupils strongly influences the
unit costs. A problem however arises with regard to the estimated
capntal costs, sihce the production premises were provisionally mstalled
in low-cost mumclpal\byldmgs

It will be noted that, as a result of the number.of pupils involved,
the cost per pupil-hour is nine times higher than in the previous ca\-
in spite of production costs being three times lower.

/ L

74




o -

o Abstracts

» <
79
.r - N * s
. .TA?_E 6. Glasgow Educational Television Service ,
O S -
3 . s , Unit costs (£)
3 School year Per school Per pupil Per programme-  Per pupil-
;‘ per annum hour hour
33 -
{ 1968/69? 7 5432 1.40% - 869 0.13 ’ :
seea -JATOITT G 762° 1.97¢ 886 0.185
. 1. Actual dosts.
~ 2. For 299 schools. .
3. For 116,000 pupils. . -
. 4. Estimated costs.
5 For 325 schools. It ]
6. For 125,000 pupils. * *

.

These systems are difficult to compare since they use different
methods and are centred on different permanent facilities, the costs of
which are often impossible to evaluate (how should the cost of very ®
‘old buildings be reckoned?) | . ] '

Nevertheless, the unit cost per pupil-hour is always higher than
itis in conventional education, where it amorjlnts to £o.12. It is important
to note the strong influence of the number! of pupils on unit costs; in
this respect, the Plymouth experiment was severely handicapped.

. Y
Origin T '
United Kingdom.
Authors ) -
Vaizey, John; Hewron, Eric; Norris, Keith. 3 3
Title

.

nologies, Chap. IV, p. 55-70..
" _ Bibliographical description
Lisbon, Centro de Economia ¢ Finangas, 1g971.

Subject analysis ! 3 .
Description of two small-scale experiments carried out by highly enthusi-
astic teams of tcachers, one of them using the Autotutor machine,
the other printed documents and experimental material (for the teaching -

, of biology). - ’ .-

Contents analysis . .

The first experiment conterns the use of the. Autotutor for math- &~

Innovations on a Small Scale. In: The Costs of New Educational Tech-

ematics teaching (500 pupils and 110 machines). )

The total -annwal cost ¢ame to £10,286 (1968/69), i.e. approxi-
mately £20 per pupil. If the cxperiment was extended to cover all
mathematics teaching and all pupils at the school,. the cost would
increase by 22 per cent. The pedagogical performance of the system
was not evaluated. According to the authors, the experiment is to be
recommended” only in cases where there is a lack of maths teachers.

The second experiment concerns the teaching of biology (315 pupils).

]
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.. . This is an experiment in individual learning, during which the

pupils are provided with printed.documents, experimental material for
carrying out practical work and films which can be viewgd individually
or in groups. The order of presentation of the curriculum is similar
to that of programmed instruction, but with some 50 per cent traditional
lassroom teaching. The additional unit cost amounts to £3.86 per year.
If the experiment was extended to 16,000 pupils, the additional unit
cost would fall to £0.63, i.e. 14 per cent more than traditionaldnstruction.
The pedagogical value of the experiment was not evaluated. Among
the advantages are that crowding in the laboratory can be 4voided and

o the shortage of qualified teachers relieved.
i i
Origin SR S
United Kingdom.
. Authors
Vaizey, John; Hewron, Eric; Norris, Keith, .
Tltle - d

An Innovation on a Large Scalc: the ‘Hive’. In: The Costs of New
Educational Technologies, Chap. V, p. 71-106.

Bibliographical description . ST e
Lisbon, Centro de Economia ¢ Finangas, 1971. 3
Subject analysis .

Calculation of the cost of a programme designed to develop rational
curricula for a large number of pupils, including a variety of teaching
materials: printed documents, slides, tapes, films.*
Contents analysts
The ‘Hive’ is a group of teachers responsible for designing a complete
.and coherent educational programme, using all appropriate printed
and audio-visual-aids. )
All the meanstused for a particular subject are called the ‘package’.
The subjects involved are maths, English, science, French and social
studics. The selected level.is sccondary cducation.
In 1968,69 fhie cost of the group of teachers responsible for preparing
« the packages for one year of sccondary cducation came to £23,613.
The schools participating in the prgfect themselves bear the ad-
! ditional costs of equipment and supplics. These amount, per year and
per pupil, to £1.26 for maths, £2.16 for English, £2.23 for science,
£1.90 for French and £1.75 for social studies.
The authors have cxamined the effects of economies of scale.
According to their estimates, additional unit costs would be divided
by threc if the number of pupils rose from 1,000 to 10,000.

. This type of teaching is therefore more expensive than conventional

instruction. It is justified to the extent that the pedagogical galns out-

] weigh the additional cost. Such an evaluation has not yet been rhade
in any mcthodical way, since the system is still evolving.
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Origin ]
United Kingdom.
Author . t , ' »
. OaTey, M. J. ' i .
- Title ) 6
Effectiveness and Costs of. Instructional Media.
Bibliographical description , &
Staines Air Transport and Travel Industry Trammg Board, 1972.
58 p. (Research Report 72/1 ) ‘ .

Subject analym
Report on an approach to media selection. Media and the effectiveness

of instruction. Media characteristics. Costs and cost-effectiveness. Cost
analyses. Exercises illustrating cost analyses. Media development and
testing. Gost tables, Jbibliography.
Contents analysis

This report is based on research supported by British European Airways
and the Air Transport and Travel Industry Training Board over the
period 1968 to 1971. It describes an approach to media sclection for
vocational training, with particular reference to cost-effectiveness of

" instructional media.

When designing cost-effective instruction it is important to separate

clearly decisions on media from those on methods—in practice the need ,

for a strict distinction is not generally recognized. Media are the physical
source of stimuli presented to the learner, and include the live instructor

— as well as videotape, slides, paper, blackboard etc. Methods determine

the stimuli presented to the leamer (by medla) and theresponses and
activities of the learne§™A list of method ‘factors’ can be drawn up and
used as a basis for lz‘l:mg decisions on methods, e.g. visual motlon,
visual display arca,* motor responses, learner questions, pacing,
feedback.

It is methods rather than media that determine the %ctiveness
of instruction. A clear separation can avoid the dang@®of media
rather than instructiorial objectives dictating methods.

In addition, after making a rigorous metllods/media distinction }t
can be seen that the media are more yersatile than is commonly sup-

. posed; and that for any given instructional objective there will often
be several media combinations that can achieve it. When there is such
a choice, the least costly combination should be selected. .

The report next considers production and présentation. Nine
‘steps of productlon arc outlined, which are designed to provide a
basis for the estimation and control of media productlon tosts, The idea
of productmn ‘complexity’ is mtroduced and accounting for updating
costs is also discussed here. .

The relative costs of media in any given situation will depend on

the amount and type of instructional content that needs to be produced,”

measured in terms df the nuggber of instructional segments (5), and how
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often cach segment is presented or repeated—thisy in turn, being
measured in terms of number of presentations per segment (). |
Costs are classified by behaviour, and the fdllowing categorics
have been found useful: master costs (M) which,aepcnd on content
design and productien; duplicate ‘costs (D) which depend on taking
duplicates from the masterTapd presentation costs (P) which ‘depend
on presenting the content of the duplicates to learfers. Each category
is divided into fixed (f) and variable (z) components with respect to
/‘numbers of segments, duplicates and presentations respectively.
"To take a simple example, if s is the number of segments in a
project, Af; the fixed master cost and 3, the variable master cost,
t then total master costs are: M = My + sMy. Sjmilarly if the number
of presentations per segment is p, the fixed presentation cost Py, and
Pv the cost per presentation, then total ‘presentation costs are P =
P; 4- spPy. Thus total project costs arc:

. Mf+ Pf-}- sM,,-}-sva.

Such formulae can {)c shown graphically and used to find.break-even
- points between different media combipfitions. '
‘ Seven illustrative exercises arc given, based on a hypothetical
two-week course on clerical procedures which is presented twenty times
a year. The media compared are_the live instructdr, videotape, slide-
tape and paper; and both effectiveness, in terms of method factors,
and costs are analysed. Exercises also consider sensitivity analyses,
updating cost and centralized ¢. decentralized training. Graphs show
the vartation ef costs with number of prcscntationsf Cost tables show a
detailed breakdown of costs, covering items such as equipmient, main-
tenance, materials, labour, transportation, rental, and the steps of
production. ‘ ) -

Having estimated the media combination involving the least cost,

. the next step is to carry out practical tests in a learning situation. At-
" this stage the possibility of substituting othcr media should still be
considered. Such tests can al8o be used to check cost estimates, check on
feasibility and practicability, evaluate effectiveness, and evaluate

learner and instructor attitudes. T

-
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Origin } .

United Kingdom. ) 3 i
Author~ }

WAGNER, L. . :
Title ’ ] ]

The Economics of the Open University. In: Higher Education, Vol. 1, !
No. 2, May 1972, p. 159-83. ° J . -
- Subject analysis (

Article on cost structure of the Open University compared to conven-
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tional universities in the United ,King{dom. Problems in making the
comparison. Cost figures. Nature of . the Open University teaching
system and cconomies of scale, : :

Contents analysis 2 ; B .
The paper makes cost comparisons between the Open University and
conventional universities in order to give a broad indication of the cost
differences between the two types of institution in teaching students
and producing graduates. f -

Conceptual and statistical problems in making the comparison
arc explained under the headings: costs and bencfits; teaching and
research; standardized inputs; cx-post and ex-ante; price index;
prodiictivity changes. \ . )

. The Open University teaching system consists ‘of: correspondence
material, teclevision, radio, class tuition, and. summer schools. The
high fixed-to-variable cost ratio is cmphasized: the only major jtems
varying with number of students are correspondence materials production
and postage, and personal*tuition. By contrast, the largest single item
in recurrent cxpenditure of conventional universities—academic
salarics—is dircctly linked to the number of students.

The paper makes four cost compatisons. These are the average
recurrent cost per cquivalent undergraduate which, in the Open
University, is little more than a quar:"ter of conventional universities;
the capital cost per student place where the Open l?Univcrsity figure is
about 6 per cent of the conventional figure; the average recurrent cost
per graduate which indicates that the ¢osts of the two types of institution
would be cqualized if the Open Uniyersity had an 85 per cent drop out
ratc; and the resource cost per equivalent undergraduate where the
Open University costs arc about a sixth of thosc in conventional
universitics.’ .

Even when allowances are made for different research proportions,
the Open University seems to have an advantage. The paper makes a
tentative suggestion that it is not the part-time nature of the students
but the method of tqaching at th® Open University which gives it the
advantage. The use of broadcasting and corresporidence media as the
major clement in the system clearly allows -cconomies of large-scale
operation to be exploited. Because &f the conceptual and statistical
problems involved the papér does not provide any Jdeﬁnitc conclusions,
but suggests that in a petiod of ingdreasing pressure on resources in
higher cducation, the -application of the Open University tcaching
methods to conventional universities should be studied. .

In his comments, Carter,! while agrecing entirely with the main
conclusions about the cost advantage of the -Open’ University, considers *, -
that the comparisons have been quite unnecessarily slanted in favour
of the Open University. Carter’s own rough calculations suggest the

1. Higher Education, Vol. 2, No. 1, February 1973,
N\ - -

3

Aruitoxt provided by Eic:




E

O

RIC

Aruitoxt provided by Eic:

The rconomics of new educational media

:.'- 84’

recurfent cost per student to be about 55 per cent that of the conventional
university. Iri addition, Carter argues that the output of the Open
University is different to that of conventional universities.

In his reply, while accepting some points, Wagner! submits that
the statistical significance of some of the amendments is not as ggeat
as claimed, and that there are assumptions in favour of conventidhal
universities which might cqually be challenged— Wagner emphasizes
that the purpose of the comparison is to understand more fully the cost
implications of the new system.

Origin
U.S.S.R.

Authors
Krircuevsky, 1. A.; Ivavov, A, V.

Title .
Comparative Technico-economic Analysis of the Production of Cinema
and Television Films in Film Studios. In: Tekhnika Kino i Televidenia,
No. 6, June 1973, p. 62-5. (In Russian.)

Subject analysts
This article is an account of a study carried out in 1970-71_by the
Iprokino Institute. Its purpose was to make a technico-economic
comparison of the production factors governing cinema and television
films. The article reports on the results:

Contents analysis - .

At th, present time, the Mosfilm, Lenfilm apd A. P. Dovjenko studios
supply\ roughly 50 per cent of the annual production of feature films
and up\to 6o per cent of television films. It is universally acknowledged

nowadalys that the production of television films in television studios
should b¢. extended, since this would enable more cfficient use to be
mad the technical production facilities of film studios as well as

of creative resources. , .
According to calculations made by the Iprokino Institute, the total

shéwing time of television films that could be produced anndally, using
1970 film production techniquc%, was eighty-five hours; the corre-

‘sponding figure, using the techniques of 1975—and provided that the
P g g 1q 9

investment programme is carried|out as planned—would be 10 hours.
The results of an analysis of thel production factors for television and
cinema films show that the basic, cconomic production factors for tele-
vision films are fundamentally different from those for cinema films.
What are the main differences? ‘1 ,

First, the useful footage of television films in the three film studios,
both for the director’s scenario and the shooting script,”is 20 per cent

lower than for cinema films. i ‘ .- .-
« i . -

: \
‘1. Higher Education, Vol. 2, No. 1, Fc‘lbruary 1973,
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Second, the proportion of exterior shots is high in television films
and, in certain film studios, higher than that for cinema films.

The cost price coefficients for cinema and television films show
that there is a direct relationship between the productivity of the
shooting teamp and the production time (Table 5). | K

A reduction in cost price depends chi¢fly on an increase in pro-
ductivity of the shootmg tcams. The lowest cost prices correspend to

highest output rate in a calendar month and the shortest production

“ time, and vice versa.

.

—

\
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At current selling prices and given pxesent-day ﬁ;mncml restrictions)
the production of television films by m studios is as cconomically
profitable as the production of films foulle cincma.
hxpur view, the basic reasen far the lower costs of television films
in relation to cinuma films is the strict budgetary limits sct o the former
and the obligation imposed on studios and shooting tcams to make a
significant increase in output and to work with a minimum of technical
and scenic means. )
To conclude, the analysis of the production of television ‘films in
film studios shows that the manpower and cost requirements, together
with the squecze on technical production facilities for television films, .
arc characterized (in relation to thgesame factors for a cinema ﬁlm) ’
by a mean valac of o.4.
This coefficient is obtained by (llifercnt means in different studios.
The experimental study of these two types of film production and the
application of the xesults to all film studios reveal the existence of con-
siderable “reserves’ for increasing shooting p.rochmtmty and lowering »
the cost price of television films.

Origin {
Canada. . .
Author
Kx~oerrLi, Heather E. - -
Title . i
A Cost Analysis 'Study, Arts roo: G ommunications. Y )
Bibliographical description . - -
Toronto, The Ontario Educational Communications Authority, 1973.
41 p. s

Subject analyszs .
During the 1971/72 session, the University of W atcrloo, in co-operation
with the Ontario Educatlonal Communications Authority (OECA),
tonducted a media-based gredit course entitled *Arts 100, Commum- .
cations—a Course on the New Literacy’x

The cougse involyed thirty weckly half-hour television broadcasts,
a textbook, twelve audiotape cassettes, notes on the audio- and vidco-
tapes, monthly small group seminar meetings, and a toll-free telephone  +

: 81
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line” between students %ind course instructors. The involvement of the
two organizations_was complementary. The OECA produced the”
vidcotap T the course; the University of Watcrloo conducted the

Contents analysis
The primary purpésc of this report was to delve into the cost’of a
media-based university credit course as opposed to the cost of a tra-
ditional univeysity course.

A secondary purpose of the stu{ly was to develop a m&thodolog) e
for conducting cost analysis of media-Based courses. This methodology -
incorporated both indirect or admiristrative overhead costs as well as
direct’ eosts:

. The specific objectives of the study were as follows:

To identify and alloeate the various elements of cost ipvolved in the
developmental and operational stages of Arts 1Q0.

To determine the cost per student.

To determine the on-going costs of Arts 100 and to develop an amor-
tization' programme to ‘amortize the development costs.

To 1dcnt1fy and allocate the various elements of costs m\ol\cd in a
traditional university course. -

To set out a cost comparison between an ﬁ\rts 100 typc of course and a

traditignal university eourse.
In sumy@@ry, annual production costs for a media-based course may

range from $60,000 to $120,000. Annual on-going costs will be approxi-
mately $70,000. *
The annual .cost per student may range from: $260 to 3388
depending on the percentage basis used to assess the general public-
benefit. The total cost per student for 'each traditional Faculty of Arts
two-term course is $322. This result represents the ‘average’ cost per
student for an undergraduate arts course, all levels bcmg considered.
The cost per student, however, will dcpcnd on the size of the class
(during 1970/71 the average size'was 32.2). . .
A media-based course appears to be more cconomical than a tra-
ditional university course when a large number of students is involved.
A ‘media-based course has a high development or productlon cost
but a loy variable or on-going cost; the cost of adding incremental

students iSrelatively low. If relatively few students are involved, however, , %
" the traditional university course may be the more economical. .
Qon iﬂ Al
- Federal Republic of Germany. ,
,Auﬂzors ) ‘
DorMEN, Giinther; Scmmm-:n Walter; SIGELEN, IIc1 mann.
thle .

Qur Gkonomie des-Fernstudiums. .

«
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Bibliographical description - -
Titbingen, Deutsches Institut fiir Férnstudien an der Universitit
"+ Tiibingen, 1973. 176°p. v
© Subjezpt analysis - . 0

N B
TR

. The economics of correspondence courses: an analysis of costs an
?"expenditures in connexion with multi-media correspondence courses
as compared with. those for convertional university studies.
~ Contents analysis ‘ .
.The first s¢ction of the work indicates the purpose, formal structure and
clementary costs of a planning and decision model for the. economic
evaluation of correSporidence study systems. In the second section the
« “authors itemize the costs of correspondence courses and give the initial
results produced by the cvaluation model. A comparison of the results
based on nine examples of correspondence study systems with the results
for a gingle example of conyentional university studies suggests that
» multi-ritedia “correspondence €ourses might be as effective as university
studies at one-third of the cost. The third_part of the work is an attempt
to make a projection of ‘the estimated, expenditure on. multi-media
correspondence courses over a twelve~year period, i.e. from 1973 to

$

» 1984. Tables showing costs and. expenses. -

The purpose of the analysis is to determine the effective cost of
studies by correspondence, the circumstances in which correspondence
courses might be cheaper than conventional university studies, the
principal repercussions “of the costs on orrespondence courses, the
results”of changes in structure, organization, teaching methods and ,
techniques, and the economics of a multi-media correspondence .course
system. In_their inquiry into costs and expenses, the authors consider
two main elements: the production and presentation of 'television
courses. The first element includes the intellectual and technical prep-
aration, reproduction and equipment;_the second, the broadcasting of
the course and feedback in the form of examinations and tests.

These cost elements are further subdivided and defined, With
regard. to the formal construction of the miodel for making estimates of
‘multi-media correspondence courses, the authors consider first the
effects of the costs, then' classify the variofls .costs according to their
effects and calculate the costs per participant, term and course. Lastly, ‘

wgbcse'costs are ipntegrated in the aggregate cost of a study system. ThQ,_/
“linterrelationship of individual effects is interpreted through the use of ./ .
mathematical formpylae. - .~ .ot - o

In the secand section, Hermann Sigelen indicates the costs of
correspondenqemﬂﬁ.l/ee: on the basis of the initial results produced By
the modek~These costé are, estimated for nine possible examples over

1970-85 period. These ‘esfimates are based on a constant mumber

= of students, students per course, different courses, courses completed
on average by a student per term, on invariable intellectual prodfiction
costs and different media in varying proportions, on variable localities /

»
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and methods of study and oyl the -number of tests and courses to be
revised and modified after five, ten or twenty terms. The 1esults of these
calculations show that the most expensive cgxample costs over nine * %
. Qtimes more than the cheapest. A further result is that costs fall most ‘
steeply when,a large number of persons participate in courses cach
term (mgre than 200 and preferably more than 5,000}, when the courses
can be usegl-for a prolonged perlod (more than five years and preferably
years or more) without maJor revision, when the use of audio-

vi¥hal means is kept to a lemum and \\hen there are two direct - .

stages with course supervisors. ' N\

In the third section, Hermann Sigelen, Uwe M&l Ingrld ~
Méller attempt to calculate expenditure on the intellectual roductlon ®
of courses from 1973 to 1984. Calculations are made for six variants,’

i.e. for-two préductivity variants combined with three different numbers
of courses which would be available after twelve years.

‘e

’ . /

.

Origin . 7
Federal Republic of Gcrmany K )
Author , *
ScuiryM, Rolf W, ' .
; Title | | ‘ .
_Uber die Entwicklung der Kosten fir die Software Audiovisueller Systeme
’ [The development of Costs for the Software of Audio-visual Systems).
Im: A. O. Schorb® (ed.), Visodata 73; Mediensysteme ~im Bildungswesen;
o 1. Konferenz mit Sonderschau, Minchen, 15-17 Fanuar 1973, p. 307-14.
. szlwgraphzcal description _ : .
-+ Munich, Muni¢h Fair, 1974. ' . ’
Subject analysis ‘ ) !
The need to invest in software in order to make rational and effective
use of audio-visual equlpment in education.
. Contents analysis
It has been observed that much of th?requlpment employed in the new.
educational technologies is :apldly superseded, under-used or even’
-, abandoned. There are two main Peasons for this. First, there is too great '
a discrepancy between the technical potential of the equipment on the
one hahd and teaEhmg requxrements on the other; often the equipment 1
available is highly ingenious but ill-suited to teachmg problems. Second, |
there is a bottle-neck in regard to software. Potentially or theorctically
effective equipment is under-used, badly used or not used at all owmg
to the lack of suitable software. ‘
Many manufacturers deliver equipment with the advice that the |
users should produce their own _software. This practice is notsvery
segsible, since it obliges hundreds, if not tholsands, of uscrs to duplicate
-  cach other’s work, which leads to considerable wastage. Furthcrmore

) ) “a
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. the proper usc of such equipment requires professional training which

the teachers to whom it is entrusted have usually not received. ®ften

it proves necessary to form teams composed not only of teachers but of
the full range of audio-visual professionals. ‘ )

Software is important at three different levels. First, the analysis
of, educational objectives: what is to be taught? Second, the analysis
of the target audiéfce: who is to be taught? Third, continuous analysis
of the performatce of the technology ahd equipment employed, from
the designsstage (tests; evaluation). . e / {“"‘ ;

If these requirements are taken into d¥count, the author estimates .
that the cost o% software for one minute of audio-visual teachipg lies
between DM.2,000 and DM.4,000 (the estimate of DM.4,000 is more
likely if recourse is had to private, firms). ~ o ® T

*.For a target group of 400 pupils, the cost is therefore prohibitive; s
“for 4,000 it is expensive; for 40,000 it is jus.t tojerable; and for 409,000 |
it becomes highly competitive. ? R - ’

It'is therefore important to make a pre®sg estimste of the target
audience before undertaking a programme olf this kind, for it, very. | .
often happens in European countries that the \/mmbﬁr of pupils-is -

[ ~ ., .

insufficient. . . : e g . o
) YR, .
. - - h r3 - v ’ .
. Ongn ) R ! »- "
United States. L :
3 , . ) R
Author - g
ScaraMM, Wilbur. . : .
. gt . PAE N . R
Title s .

ITV ih Amtrican-Samoa—after Nine Years. In: Information Bulletin. .
Bibliographical deséription - ) - ) ) .
Washington, DC 20036, Information Center on Instructional Tech-
nology, Academy ‘for Educational Development, 1424 16th Street
N.W., March 1973. 55 p.
Subject analysis . 1> . =
This is the first report on the ITV project in American Samoa in which
it has been possible to base conclusions on any considerable amount
. of hard data. The new data include: Q. o
(a) Three years of standardized achievement testing in the American
Samoa high schools, two years in the elementary schools.
(b} A mumber of locally made and criterion-referenced tests. .-
(c) Several small experiments on language arts and mathematics.
(d) Standardized tests of English-language proficiency. - :
() A new study of schoolchildren on the one “island in American
Samoa that has never had tclevision, in an attempt to estimafé,
the exfent of change since the project began.
(f) An attitude survey of teachers and studerits.
g) A new cost study. . o

1 . Y
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1) Some experimental comparisons, not yet complete, of the language
strategi¢s of the two Samoas.
Therg have beenwtwo studies of the cost of ITV in American Samoa,
by *Vaizey in 1966 and by the present writer in 1973. .
Contents analysis : .

- The input;_how much IT]" costs. In nine years, the capital investment in
SameA ITV has been about $2.75 million, and the cumulative current
costs, éxclusive of capital replacement and interest, have apparently
been between $10 and S11 million. . c
. Vaizey, in 1966, estimated the current costs of television, at%
time, as $1.423 million, including capital depreciafion and notiona
interest. Per pupil cost for cach of the 6,600 students in the public
schools at that time would be $216, or about 59 cents per student-ho
of ITV. - . -

* In carly 1973, we calculated the anpgal current cost of ITV|
including gapital depreciation and notional interest, at $1.275 million,
or 813} for each of the 8,100 pupils (see page 10 for detailed figures on
annual costs of ITV and the two other television services).

\\'h\\g' should 1973 unit costs, despite inflation, be lower.than costs
for 166> For one-thing, the adult service in particular, and the Ehrly

EdXcation programme to a lesser degree, have developed greatly in

the intervening years, and thercfore skould absorb larger proportions

of generat television cost than before.

Ameérican Samoa has a television installation that cogld serve
mzny more schools and ‘pupils than it does. It could easily serve ten or
twenty times as many. If the school audience were multiplied by ten,
Vaizey figured that the unit cost would be approximately one-fifth the
1966 cost, and the present writer estimated that the 1973 cost of $157

pupil could be reduced to between $25 and 330.

It is probable that the architects of the American Samoa plan,,
in the expansiveness of the early 196o0s, anticip’ited the extension of the
television service beyond Samoa.

The flgur€ of S157 per pupil per year is more than the total per-
student cost of education for most countries of the world, indeed, more
than the average per capita income for many of. them. Therefore, the
Samoa cxample would have to be considered very carefully by
the economists of any developing country that thought of imitat-
ing it. .

Amongst the administrative and strategic aspects of the Samoa
project is the decision to begin by serving all the primary grades in the
first year and all high school in the sccond year, rather than introducing
the néw system one year or two years at a time. A significant part of
the administrative’ history of the progect is the accomplishment of
turning the system almost completely over to the Samoans in ninc years.

It began as an imported project, planned and opcrated by main- ™
landers, just as Niger_started as an imported French project..

' s
- . S
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Of all the chapters in the administrative history of Samoa’s 1TV,
perhaps the most interesting one to future historians will be the story
of the return of leadership to Samoans. ..

It has usually been cqncluded that if a large ITV or educational
reform project is to have a real impact on a developing country, it is
better, even at the cost of some quality and some efficiency, to place it.
from the start completely under the control of the host country.

Origin
United Kingdom. .
* Aduthors / . ,
Lamraw, B.; Lavarp, R. ' . Ny
Title

Traditional Versus Opew University T’caching Methods: a' Cost Com-
parison. In: Higher Education, Vol. 3, No. 4, Wovember 1974, p. 439-68.
Subject analysis
Fixed and variable costs per student of the Open University (OU)
and campus universities. Use of OU packages in campus universities. ,
Expansion and development of OU courses. Economies of scale. Printing .
costs. = . -
I Contents analvsis - v ( <.
The’ paper attempts to throw light on the relative costs of OU teaching
methods only, and not to cvaluate the QU as such. ‘
©_ Part T describes the OU teaching system,”and the OU budget
is broken down into fifteen ‘components.” Part I analyses cach Jbudget
component to determine if the cost is fixed or variable with respect
to student numbers. The fixed and variables costs for twentysix OU -
courses are tabulated, ~ - . '

Part III computes fixed and variable costs for similar courses at
campus-universities, and determines the break-cven number of students’
befor¢ the OU becomes cheaper. For cxample, in one foundation course
(where § is student numbers): ' '

£162,558 + 56.5 = £401 + 117.§ ‘

S . A . —
where the left-hand side is OU cost3, and thq right-hand side campus
university costs (£). The high fixed and low{variable OU- costs show
cconomies of scale. % a T .

In all courses but one; the variable cost per student is substantially
lower in the OU. This constitutes a.strong case for the use 'of OU ’

packages in campus universities. It also constitutes a case_for expansion
N

-

'

of existing courses at the OQU.- - . .
As regards the development of new OU packages, the paper- ~ *
* shows the foundation courses to be much cheapgr than cquivalent .
provision de noze at the same scale in campus universities, Mecasured
by the break-even number of students, second-level courses int a given.

.o - .o
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faculty are cheaper than foundation-level courses. But they also have
Tewer students and some are operating at levels which, if there were-no
interdependence  between courses, might be considered "expcpsivc.
For higher level courses with even fewer students, jt may be possible
to switth from high fixed-cost.comporcnts such as broadcastix%g to
instruction whose cost is largely variable, for example various forms of
face-to-face teaching. '

<
.

The paper does not cost student time, but if this is cheaper when
OU teaching methods arc used, this is « further argument in their
favour. - - : .

An annex to the paper considers OU printing costs, and cconomies
of scale with respect to number of copies. o

H
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Mexico’s Radioprimaria’

\[e‘dqo along with many other developing naticns, faces.a contradiction
in the pronsxon of basic education for its population; there is the desire,
expressed in popular feeling’and even in legislation, to provide a complete
primary-school education for all, while at the same time there are notg
even enough teachers, classrooms and materials, especially in the rural
+  dreas, to support the school-age population. Of the 32,855 primary
" schools in the country, only 6,440 have a full six-grades comiplement,
w1th most of them located in urban areas2 -
“In an attempt to cope with this problem, the Mexican Secretariat
for Public Education (SEP) initiated in 1969 an experimental programme
that utilized 1nstruct10na1 radio to help prov1de fourth-, fifth- and sixth-
grade educatién to certain rural and semi-rural regions lackmg a complete
pnmary schogl. In considering Radlopnmana the mam emphasxs will

-~

1. Extract-from Dean T. Jamison,Steven J. Kleesand Stuart J. Wells, Cost Analysis
Jfor Educational Planning.and Evaluation: Methodology and Application 1o Fistructional— _
Technology, Part Three (draft version), Prinscton, N.J., Economics and Eduta-
tional Planning Group, Educational Testing Service, 1975.
, < 2. See S. Klees, Education in Mexico: the Primary and Secondm;y School System, Stanford
\ Uqumty, 1972. (Unpubhshed paper.)’

'
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be on the costs of the system: the first section will describe the system in
general, its technical characteristics, organization and utilization, as well
as briefly summarizing evidence as to its effectiveness; the second section
will analyse the costs of the system in detail; the third section will compare
the costs of Radioprimaria with those of the traditional direct teaching
system; and the fourth section will present some conclusions. The discus-
sion\in the first section is based on an analysis of the structure and utility
of Rhadiopritiaria by Spain® and the interested reader is referred to
that analysis for additional details; subsequent sections arc the work
of the authorsy(a somewhat less-detailed cost analysis by one of the
authors is included in Spain).! ) :

The system

Organization and technicat characteristics .
Planning for-the Radioprimaria-system began in 1969. During the
1969, 70 school year, the system was utilized in twenty-nine schools in the
Valley of Mexico and the Federal District, but was not<continued in this
region after the first year, except for ane classroom in-the Experimérital
Education Centre in Mexico City. At the beginning of the 1970/71 school
year, the system was ffied out on a small scale in the State of San Luis
Potosi and is still in use there at the time, of writing. This case study
represents an analysis of Radioprimaria as instituted in San Luis Potosi.
Radioprimaria was intended primarily to allow a school witht four
teachers to offer all six grades of primary schooling. Three teachers
would handle the first three grades in the traditional mannery the fourth
teacher would have the fourth, fifth and sixth grades in one classroom and
would teach with the istance of radio lessons. Some instructional
radio programmes would b& grade-specific while others would be directed
to all three grades in common. When grade-specific lessons are broadcast,
the students in the other two grades are supposed to engage in work on
their own. It should also be noted that the above structure implies that
students may be directed to listen to the same common broadcasts each
year#for three years. -t )
Instructienal radio lessons are prepared by a team oZeight radio
shipped by
bus to San Luis Potosi, where' they are broadcast. by the University of
San Luis Potosi radio station (at no charge to SEP) within a thirty-mile
radius around the capital city. Broadeasts are madge every school day,

ammes are broadcaét one hour earlier over Station XEEP, in order

Monday to Friday, from g a.m. until 12.45 p-m. In Mexico City, the
X
t
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o.Be utilized by the experimental classroom, as well as by some tradi-
tional primary schools using the lessons on an informal bass. .
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1. Sec P. Spain, A Report.on the System of Radioprimaria in the State of San Luis Potost,

Mexico, Stanford University, Institutg for Communication Rescarch, 1973-
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Each radio lesson lasts fourteen minutes and about five programmes
are broadcast cach school day. The subjects of the broadcast are taken
from the official primary-school curficulum and are keyed directly to the
required textbooks. Emphasis is placed on Spanish, arithmetic, history
and geography, although lessons dealing with physical education, nature
study, and practical activities are common. Classroomr teachers recejve
every other week a mimeographed document containing the radio-
lesson schedule and suggested activities to complement the broad-
cast. )
Utilization
In rg72, there were forty-three schools serving about 2,800 fourth-,
fifth-, and sixth-grade students utilizing the radio lessons. However,
contrary to the original plan, only seven of these schools instead of a
possible seventy in the state were incomplete schools offering less than
six grades of primary school. Moreover, about 6o per cent of the schools
with all six grades did not have six teachers, so that very often two or
three of the higher grades had already been combined into one classroom
with one teacher. -

There 1s no reliable information on the number of students partici-
pating in the system in the first year of its-operation in San Luis Potosi.
Furthermore, it is known that the Mexico City broadcasts are picked up
and utilized by schools that do not formally participate in the Radio-
primaria programme, but again, no data are available on the extent of
such use. Since, moreover, the broadcasts are open circuit, over normal
radio band frequencies, in both San Luis Potosi and Mexicp City, it is
thought that there are many adults who tune in to the lessons, Indeed,
one of the original goals of the Radioprimaria system was to allow adults
Wwho had not completed primary school .to participate as jnformal
students. However, this goal has not been pursued to date.

Over the school year, about 1,200 fourteen-minute programmes
are broadcast, representing approximately 280 hours. Given that about
80 per cent of the programmes are directed to the combined fourth-,
fifth-, and sixth-grade audience, with the remaining 20 per cent distri-

_buted among the three, thc average nimber of hours directed at students

,
- Effectiveness : :

in any particular grade may. be estimated at 242 per year.»s

-~

Spain gave pre-tests and post-tests over a semester period to a random
sample of radio and non-radio students in the sixth grade. He cconcludes
from the test results that Radioprimaria *has produced scores that are

"comparable to ghose of the children in direct teaching .schools’.1 How-

E

ever, there are some doubts as to the reliability of the festilts generated,

which Spain himself explicity recognizes. For example, although the

1. Spain, 6p. cit., p. 42. S
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rwal radio classes had higher gain scores than the non-radio classes,!
only a few of the radio classes jre of the type for'which the Radioprimaria
system was originally intended. The gain scores in arithmetic of those
radio classes that have newly institited sixth grades were significantly
lower than those of the non-radio schools (Spanish scores weré still
higher); however, this comparison is still somewhat confused, in the
absence of separate gain score figure$ for the non-radio classes that had
one grad¢ to a classroom and for those that combined three grades in one
classroom. The problem is even more complex because, while some radio
and non-radio schools combine fourth and fifth grades, others combine
fifth .and sixth, and still others combine all three. We therefore'concur
with Spain in cmphasizing that *a more controlled and, genuincly experi-
mental assessment of the Radioprimaria system” is st{l/necded.?

In many respects, Spain’s evaluation of some of thc other aspects of
the Radioprimaria system is more cnlightening than the analysis of
cognitive outcomes described above. By visiting all the radio schools and
several of the non-radio schools, and by talking with system participants,
a number of problems were uncovered. Spain cstimates that 15-20 per
cent of the classes miss the first half-hour of broadcasts owing to the late
arrival of teachers and,or students. Furthermore, of the forty-four radie
schools visited, one was inexplicably closed and iighteen others were not
using the radio that particular day—cither because it nggcc‘led repair, or
because of @/power failure, or becAuse the teacher had decided the lessons
were not uscful.
~ N federal funds are allocated for the purchase of radios and conse-

> quently they must be bought and maintained by the teacher or the com-

- munity; in one casc, no radio had been purchased becausc the tcacher

* and the community could not agree on who woild pay for it. Of the

remaining twenty-five schools found using radios, seven had inaudible
receiveis. Spain reports widespread reccption problems, which is not
surprising given the funding argangements which do not seem-conducive
to the purchase and maintcnance of adequate receivers.

" Spain attributes many of the above problems to the inadequacy of
resources allocated for school supervision. Schools have been dropping
out of the Radioprimaria system; in the first ycar of operation there were
forty-ninc radio schools, in 1971/72 there were forty-four, and the follow-
ing year there were only thirty-seven. Spain describes how initial accep-

A tance of Radioprimaria was cncouraged by the Dirgctor of the local
Audiovisual Centre, through frequent visitd to the rural classrooms.
However, his automobile broke down at the end of the first ycar and no
Iesources were forthcoming from the federal govetnment to supporg such
efforts in subscquent years. Consequently, Spain feels that enthusiasm
for the system has been waning.

-
ki

: 1. Spain, op. cit.,‘;‘able7. - i} )
2. ibid:, p. 4. N
‘ - ‘;p
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Finally, pain examines the potential benefits of Radioprimaria’s .

extdpsion of pximary-schopl education in rural ar¢as. Contrary to the
avowdd government ir,{t.qx‘x’t'ion' that the system shoujd aid rural develop-
ment, parents and students see primary-school graduation primarily as
a way of quitting the rural areas and competing in the urban labour
gmarket. Even more unfortunately, Spain’s assessment of the employment
market.in the chief urban area of the state, the capital, indicates wide-
spread unemployment and a surplus of primary-school graduates,

p b

- - K . . R BN ‘
AN TasLe 7. Costs ofRadioprimaria in 1972 United States dollars? o
~ ' N ) S
’ - . 0 75 ' PR
Interest rate (°, Fixed Variable Fixed Variable Eixed Vatiable
‘ N Student Hour Student Hour Student Hour
Production : ‘ S,
Capital ., . .
Studios 1.43" 28 4.57
Studio equipment . 2.96 5.81 oL 9.49
Audiotapes ) " o0.3¢4 " T 0.67 5 1.09
Recurrent . iy
Personnel 100.00 100.00 100.00 -
Equipm? maintenance 5.93 5.93 4% 593 I
Transmission . e .-‘
s Opcrat.xons o 1443 . 14.43 - \ 14.43 .
N . e
Reception ., ) R K
N i . PR . +
Capxtal. N . ° ST -
+  Receivers 0.09 S, ., O.11 L 0.13 L
Recurrent A d ! te
‘ Operations and Ty -
maintenance 0.04 - W 004 0.04 -
ToraL 0.13 125.09 ' o.1% 129.64 0.17 135.51
. L N
1. Cost data were gathered by Klees in 1972. Production and transmession costs are agsgﬁ;ncd to '
vary with the number of hours broadcast per year, which was 280 1n rg72. Reception¢osts are-
assumed to vary with the number of students in the system, which was 2,800 1n 1972. Thelasisfor - N
.each cost component estimation is as.follows: \ TV . N
Studios The two studios and onc control room cost approximately $8,000 to construgt. fhx}ﬁ‘s : >

annualized over an assumed twenty-year life. . Few s
Studio equipment. The studio equipment cost $16,600 and 1s annualized over an assum'fzf tepv.
year hfe. ‘£ e s
Audiotapes’ Audiotapes cost $6.80 for a tape of high quality, 280 {h tapes are needed arkﬁth'm‘l,\nf
cost is annualized over an assumed ten-year life. - \‘1 K A
Production personnel. The salaries of administrators, technial personnel and radio teachers totalled «,,
$28,000 in 1972. . g
Production-equipment t . This cost is assumed to be 10 per cent of the valugsof the studio *%
cquipment, or $1,660 per year. ;
Transmussion operations. A cost of $14.43 per hour of transmission was estimated by the University
"~ of San Luis Potosi radio station for use of its 250-watt transmitter and broadcass facility.
Reception recavers. Radio recervers'are assumed to cost $20 and are annualized over-an assumed -

0
.
¥ A3

five-ygar life. The average class size is assumed to be forty.five, which althpugh somewhat & ’,:"

higher than-usual for rural argas in Megico, reflects the use of, combined grades in one “

classroom. — F

’ Reception operations and maintenance. This cost is assumed to equal to per cent of the cost of a receiver oo
annually. e b
’ R A {4
,)'/4‘ i > *
\
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Costs of the system - |

Table 7 shows the costs of the Radioprimaria system in a form
that assumes a linear variation of total costs with the number of students
in the system and the number of hours of radio lessons broadcast annually.
That is, - : 1

' TC(N,k)=F+ VNNii-V,.h,

where: TC = total cost; N = the number of students the system serves;
h = Q&Vr}umber of hours the system broadcasts; F == fixed cost of the
system; V) = costs of the system variable with N; ¥, = costs of the
system variable with A. |

It should be stressed that the cost-functiop parameters presented are
only approximations; cost data were avalIablE-(Pr only one year (1972),
and to apply the cost function that will be summarized below to rates of
utilization different from those existing in 1972 requires some rather
definite assumptions. First, it will be noted that there are no fixed costs
of the system; all costs are assumed to be variable with N*and /. As
regards production costs, this assumption is obviously ngt true formarginal
charges in the numberof hours broadcast, stnce, for example, sufficient per-
sonnel, studio space and studio cqulpment probably already exist for

productlon to be samewhat cxpanded None the less, taking a lenger—— -

view, all these cost components vary to some degree with the number
of broadcast¢hours produced. It should be rioted that a smooth linear
function as posited is only a rough approximation to what is probably a
step function—that is, investments in production arc ‘lumpy’ in that
a certain amount must be invested regardless of the extent of productlon
and that another lump investment would be needed for expansion when
there is no excess capacity left in the initial structure.

It might be thought that thé*transmission components would have
significant fixed costs, but this will only be the case when transmission
facilities are constructed, as opposed to leased or donated. In the latter
case, a cost is charged_or imputc,‘d on an hourly basis that includes an
allowance for capital amortization. Finally, reception costs, which include
radio receivers and their mamten nce and operation, may be reasonably
assumed to vary dlrectly with thc number of students in the system; this
assumes that class size would nat be increased, although for marginal
expansion this 11always a possib: hty Y

Table %, based on the cost i formanon indicated in the accompany-
ing footnote, calculates Radlop‘nmana costs for each of three social
rates of dlscount 0 per cent, 7.5 per cent and 15 per cent. Production
costs equal $110.66 per hour 'gMen no .discounting for the future;
$115.21 perhourat a 7.5 per ce&t rate; and $121.08 per hour at a 15 per
cent rate. Although transmissio ' costs should also vary with the discount
rate, the $14.4{3+ per hour ﬁgufe was obtained_from personnel at the
Umvers y of San Luis Rptom radio siano‘wnhou_t sufficient itemization

[ .
’
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TasLE 8. Cost function and average cost, 1972

£x

. Total cost equation . ACy ACN VN s(t:;fitcxfhour
! r= 0% TC = 0.13 N + 125.09 h 12.67 84.33 0.052
r=75% TC =015N + 12064 & - 13.12 77-24 0.054
r = 15% TC = 0.17 N + 135.51 A 13.72 72.32 0.057

=

to allow scparation of capital and recurrent costs. Finally, reception
costs are $0.13 per student at a o per cent discount rate; $o.15 per
student at a 7.5 per cent rate; and $0.17 per.student at a 15 per cent rate.

The cost function and average cost information for 1972 is sum-
marized in Table 8. .

The average cost per student (ACy) assumes Radioprimaria utiliza-
tion levels of the year 1972: 2,800 students and 280 hours broadcast. The
cost per student-hour figure reflects an unugual feature of the Radio-
primaria system; that is, students receive about 242 hours of instructional
radio each year, although only 280 hours arc produced iy total for all

+ three grades, since 80 per cent of the broadcasts are aimed at the com-
bined three-grades audience. The ratio of average cost per student to
variable cost per student indicates that production costs dominate system
£0sTs; not surprisingly in view of the tentative, experimental nature of the ™
system at this date. Average costs per student could be lowered substantially
by expanding to include more students in the system. Finally, costs are
sensitive to the interest rate; Radioprimaria costs almost 10 per cent mo:e
if in’ respect of the future we adopt a 15 per cent interest rate than it*
would if we neglected 6 take iime preference ingo account.

" Comparison of costs with those of the traditional system

than the tragditional direct-teaching system for providing a full six grades
of primary school'in rural areas. Table g examines this under somewhat
hypothetical conditions. It is assumed that the choice facing the SEP is
whether to, take students in a rural area and give thery fourth-, fifth-
and sixth-grade education in three classrooms. with thred teachers, or to
put them in one classroom with one teacher and one radio for three years.

Even if enough teachers could be found who were willing to work in
rural communities (a problemin Mexico), Table g indicates that the Radio-
primaria alternative is much less expensive than the traditionalsystem ; the
former costs about 60 per cent:less than the latter and this advantage
would be ingreased if student utilization were hypothesized to be gréater
than 2,800. The additional costs of the instructional-ragio components of
the Radioprimaria system are more than offset by the reduced teacher
and facility costs resulting from the combination of three grades into one

** classroom with one teacher. L g%«‘

L

Radioprimaria was conceived, in part, as a'less expensive method

-
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TaBLE g« Radioprimaria V. traditional instruction: annual cost per sbudent,

- in rg72 United States dollars}! | .
. - [
. - 7\ ‘7
Radlopnmana Traditional °
. " instruction  * oy .
. . v
.
Traditional components . . .
, Administration . 50 . 50 ,
Classroom teacher ) . 32 967 M
vge s s . & . [y
- Facilities « . - 6.10 - 18.29
- ’ —————
. Qus-TOTAL L 88.10 164.29 ’
»
Instructionaleradio components ' .
Production . 11.53 ¢ 0.00
Transmxssxop i 1.44 _ 4 0.00
#  Reception 0.15 + 0.00 - “
- - - ~ —t ’ = -
. SuB-TOTAL . b 13.12 000 & .7V
. ~ .
% ~
s ToraL ANNUAL COST PER STUDENT tor.2g - 164 29’
\\ , . This gost estimiate assumes an’ average of fiftcen students per gradc which would ylcld a forty- ﬁvc

studcm class size for the Radlopnmana system. A social discount rate of 7.5 per gent is used for R
. capital amottization. The assumption on which cach component 1s based 1s as follows: [
Admimstration. This is a very rough approximation, equal to the, admnmstrauvc cost per studcm
“ calculated for the traditional secondary-school system. 4
Classroom teacher. This gssumes that the salary of a primary-school teacher' s cqual to the average,
for such teachers in Mexico in 1972, which was 81,446 peg year.
Faalities. This assumes that the cost of a fully equippgd rurateffissroom is $2,800 and.has a life or
twenty years. This figure is half that given an untitled SEP report which’esnmates thcA
‘ cost of an urban classropm; the halving of this estimategeflects the lower-cost classroom.s that 3
arc usually constructed in rural regions in Mexico.
Instructional-radio components. These figures follow from those given in Table 7, assuming a 2 800

, student cnrolmcm.a.s in 1972. .
- — ot — AR
4 ’
- ) A ‘.
Discussion . { -/
. The™Radioprimaria system is an mtcrcstmg attempt to meet the problem

of insufficient educational opportunities in, rural areas, Which faces
Mexico and most other developing nations: Although its costs may

appedr somewhat higher than other instructional-radio projects, this is

* . entirely due to its present experlmcntaﬂow *student-utilizati fgmfat;
Jif the number ofestudents included in the system cxpanded Sts p'er,
_student could fall substantlally Furthermore, as ndted in th revious, »

section, the unique conﬁguratlon of the system, which combii¥s several.
grades in one classroom with on' teacher, results in considerable cost '.
savings ovef the traditional “direct- teachmg system. Of course, despite
a favourable cost comparison,. the merits of the system must be judged _
_"by-cost data combined with mformatlon d,mrelatwc pedagegical, effects
- and long‘run benefits. $
In terms of pedagoglcal effects, Spams analysxs appears incon-
clusive, since there was no clear comparison of joint fourth-, fifth-, an
g sxxth-grade classrooms with radio, versus direct tcachmg w1th onc teacher,

~

~
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assigned to each ,grade. Spain! does indicate that there may be some
problem with the grade-specific instructional-radio lesson format
* utilized in Radioprimaria, in that the students npt receiving the broad-
casts *did not show a great deal of concentration” when they were sup-
posed to be working on thei¥ own. This is not especially surprising since .
the on-going radio lesson would doubtless be distracting. In addition,
it is at least questionable on a prior: grounds whether common fourth-,
fifth-, and sixth-grade broadcasts, which ara likely to be repeated to a
student cach year for three years, are a beneficial pedagogical tool. In
short, *before adopting such a system as Radioprimaria in another
“country, or expanding -the system in Mexico, it would seem wise,
as Spain suggests, to engage in a morc rigorous effectiveness compari-
son. ¢ . ) i
Finally, it should again be emphasized that the individual and
socictal benefits of incrcasing primary-school enrolment in rural arcas |
are at least questionable according to SpairfS analysis. Although this
doces not reflect on Radioprimaria, per se, as compared to alternative
instructional techniques, instructional-technology systems are being
utilized more and more frequently to extend educational opportunities
to rural areds, to meet social demands and consequent political obliga-
tions. Carcful attention must be given to, the question of whether this
social demand is based on reliable information, or whether additional
education merely increases the rural exodus to overciowded urban arcas
that lack sufficient entploymerit opportunities. Increasing the educatioiial
upportunitics in rural areas should involve mogg than the straight transfer
of an urban curriculum; increased consideiation needs to be given to
real rural development and its meaning for cducation, in order to all(;\v\
the promise of educational benefits to become a reality.

'(} " Instructional_radio in Nepal? © -
el . [P
- /
/ .
The system | // ’ ' .

¢

R - N

The purpose of this chapter is to report highly tentative cost estimates
for instructional radip in Nepal. The estimates are tentative for two -
reasons. First, althougli'new studios for instructional radio have recently
been com?letcd and’cquipped, the existing in-school programmes are

.
.

1. Spain, op. cit., p. 35. - "
2. Extract from Jamison et al., op. cit. \
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conducted only on a pilot basis with no corr'lmitmc\nt on the part of the
goveinment to operational implementation. There is thus not even a
plannéd system conﬁgqra“ﬁéri" upon which to base cost calculations.
‘Second, such cost data as are available are less-adequately based than
for most of the ether case studi®& Nonec the less, the "information
available on Nepal is included because relatively little cost information
exists for instructional-radio systems, and because the construction,
equipment and personnel requirements for the new instructional-radio
production facility may prove a useful guide to others.
i Mayo, Herm, Hornik, Jamison, Sahter, and Smee! provide a
. thorough overview of existing uses of radio in Nepal for formal and non-
formal education, and outline a number of possibilities for its further
devclopment. Readers are referred to that document for_further infor-
mation on instructional radio in Nepal. ’
The discussion of cost concentrates on transmission and programme-
production costs. Reception costs are only briefly dealt with because,
, in the case of non-formal education, radios were used for such a small
pilot project that computation of the (extremely high) reception co%ts
per hour would be meaningless. Transmission costs are discussed. first,
then production costs for school broadcasts, then production costs for
non-formal broadcasts. Finally, reception costs are considered. There is
. no discussion of costs per student becduse the project remains in a pilot
phase with limited commitment fon its, widespread implementation.

3

Transmission costs ’ a

Table 10 summarizes the cost of Radio Nepal’s transmission system.
Costs in this table should be regarded as approximate only, and in some
cases are based on an estimated (;livision‘of costs between Radio Nepal’s
transmission and production operations. '
Capital and land costs have been annualized using standard ac-
?unting procedures; these annualized costs are $102,379 per year.
o this must be added recurrent costs of $133,350 per year for a total
annual cost of $235,729 per year. As Radio Nepal broadcasts for about
eighty-five hqurs per week (4,420 hours per year) the average cost
per hour of transmission is $53.33. . :

Production costs
6 i t
In this subsection, the principal concern is with the cost of producing
school broadcasts. In addition, however, estimates are available for,
L] - ’ -
*1. J. R. Mayo et al., Development of Radio for Nepal: Report of the Radio Feasibility
Study Team; a Report Prepared for the British Council, UNICEF and USAID, February
1975.
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TasLE 10. Transmission costs of Radio Nepal in 1975 United States dollars

I3

Annual Capital Annualized
cost cost cost?!
Capital cost R 4
Transmitters (tenyear lifetime) 414,750 60,553
Khumaltar site ;
Building (fifty-year lifetime) 84,000 ° 5,468
Land (unlimited lifetime) . 245,700 18,427 -
Jawalakhel site (value for building and land) * 84,000 6,384
Main headquarters in Kathmandu (half of
headquarters costs afe attributed to trans-
mission)
Land (unlimited lifetime) 57,750 4,431
Buildings and miscellaneous e
- (fifty-year lifetime) * 39,622 3,050
Generators (ten-year lifetime) 21,000 3,066 -
TOTAL ANNUALIZED CAPITAL COSTS 102,379
Recurrent costs
Electricity and gas for generators 23,100 s
Maintenance and spares « 4 89,250 ~
Pegsonnel salaries (assuming that 20 per cent
of permancnt staff of Radio Nepal are
involved with transmission) 21,000
TOTAL ANNUAL RECURRENT COSTS 133,350
"TOTAL ANNUAL COSTS T 295,729
Usage of system
Number of hours of use per year
(52 weeks X 85 hours per week = 4,420 hours) -

Cost per average hour of transmission = $53.33

1
1. Captal costs are annualized using standard accounting formulas; a 7.5 per cent interest rate 1s
used as an estimate of the costs of capital. )
2. Annualized under assumption that half the value is land. 4 ,
Source : Interview with K, B. Khatri, Acting Director-Géneral of Radio Nepal, 18 November 1974.,

4

~ l"v
« ‘v
Ea ¢
.

the cost of producing several non-formal education serics, and these
are included here for purposes of comparison. :

-

School broadcasts —_—

. The production of the present series of school broadcasts (one twenty-
minute broadcast per week in fourth-grade social studies plus teacher
education) takes place at the Janak Educational Materials Organization
(JEMO) just outside, Kathmandu. JEMO has recently completed the
installation of a new studio, and the capital costs presented here are
based on expenditures for that studio. Table 11 summarizesthe production
costs for school broadcasting. From it will be seen that the fixed costs
aré equal to the cost of staff ($10,500 per year), plus the annualized cost

.

’ ) \ ) ®
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TasLe 11. Radio production costs at JEMO in United States dollars

Annual Capital Annualized
‘ cost cost costi
Capital costs * .
Reconstructiorr of shell to house studio - . s
(fifty-year lifetime) ) 26,250 . 2,021
Ventilation and air-conditioning
(twenty-year lifetime) 7,350 720
Acoustic treatment and installation
(twenty-year lifetime) 8,400 823
Studio equipment (ten-ycar lifetime) 15,750 2,209
TOTAL ANNUALIZED CAPITAL COSTS ] 5,863
Recurrént costs
- °Basic production staff of fourteen persons 10,500
Direct costs per twenty-minute programme .-
assuming eleven programmes per week .
for twenty-six wecks per year? ’ 9,765 -
o — ToTAL AnNuaL RECURRENT COSTS ) 20,265
. ———
TOTAL ANNWAL COsTS ¢ © 26,128

1. Capital costs are annualized using standard accounting formu’as; a 7.5 per cent interest rate 1s
used as an estimate of the costs of capital.

2. Annualization based on a fificen-year studio hfetime.

3. Cost per programme: tape $10.50; script-writing, $7 go, actors, §15.75; total, $34.13. Information
on the exact value of these incremental costs is conflicting; in particular, the cost of actors may be
somewhat less than is indicated here.

4. While these total annual costs are based on JEMO-planned budgets, there is no explicit provision
for a programme library, sound cffects, light and clectricity, and use of library. Some of these will
be provided by existing JEMO resources (c.g. the library); others may cntail additional costs.

Source : Interviews at JEMO, 20 November 1974.

of capital (85,863 per year) for a total of $16,363 per year. To these
basic fixed costs must be added variable costs of $34.13 per twenty-
minute programme; thus, total annual production costs at the studio
become:

*Annual production costs = $16,363 + ($34.13 x number of programmes).!

In the recent past, the produttion level was four programmes per week
(104 per twenty-six-week year); this yields a total cost of $19,912 per
year, or $191.47 per twenty-minute programme. This level of o tput
sharply undér-utilized permanent.staff and present plans call for ex-
pansion of output to eleven programmes per week in 1975, with the same
studio and permanent staff. At this rate of output, annual production
costs will bc'326,‘128', as indicated in Table 11, and the avera;; cost
per twenty-minutg programme will be $91.36 or 8274 per productiop
hour—slightly less than half the unit costs resulting from a production-
level of four programmes per weck. Assuming that programmnies are

1. This formula would fail for a rate of programme production above.about fifteen
programmes per week.
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TABLE 12 Approximate radio production costs of the Agricultural Information
Service!, in United States dollars

D ~ T
. Annual Capital Annualized .
: . B cost - cost cost? oo ¢
- —
Capital costs (estimates) - N . ’
Two Akai recorfers : 787 .
Microphone 2 4,
Construction and acoustics - 1,050 i . ’
Smail cassctte recorders ‘ 158
ToTAL CAPITAL cosTs3 : . 2,048 298
. . | 5
Recurrent cogts - . : ) L N A
Tape o . L 315 T SRR
Personnel (full-time expert at $52.50'per month) > 1,890 . e
Travel i 420
. '
- ToTAL_REGURRENT COSTS v 2,625 .
OTAL ANNUAL COSTS ) © 72,023 . 3 R

Programmé output (four fifteen-minute programmes
. per week for fifty-two weeks) .
- Cost per fiftecn-minute programme
: (208 programmes) = $14.05 : . .
Cost per hour (fifty-two hours) = $56.21

1. Cost estimates in this table are highly tentative. N
2. These costs ire annualized at a discount rate of 7 5 per cent
3. Annualized asgsuming ten-year life. !
Ve
, : - . \
[
1

. -

.

used on an average of four years éach, the annualized cost per programme
hour (at a discount rate of 7.5 per cent) is $82. )

- .

" Non-formal education R

. Various agencies wishing to ust Radio Nepal for pon-formal education
do so at present in one of two ways. Either they operate their ‘'own
studio facilities and simply deliver a completed tape to Radio Nepal
for transmission, or they utilize Radio Nepal’s studios and personnel to
prepare their programmes. Cost estimates are presented here for a | -
programme of each type: the Agricultural Information Service of the .
Ministry of Agriculture operates its own studio and the Family Planning
and-Maternal and Child Health Programme of the Ministry of Healt
uses Radio Nepal studio facilities. ! : P

“"1 The purpose here is not to provide a cost analysis of the cntTrc"rangc of infgrmation
services provided by these two units, but simply to examine the radio omponent.
New Educational Reform Associates’ (New ERA) Radio Listens g Patlgrns in
Nepal, 1974 and Non-Formal Education in Nepal (October 1974) deScribe these and .

other projects in more detail.

~
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TaBLE 13. Costs of Family Planning I’;ogrammcl in United States . dollars

v

* Payments to Radio Nepal *
Payments for sixty-second spots .
s, (842 for cach of thirty per year) s L
_Payments for-fifteen-minute programmes
(S13.13 for each of 104 per year)

In-house-expenses . S

Salaries (approximate, based on two full-time cvpcrts ) R

at $63 per month each)-
Travel,.tape and other miscellaneous expenses

- ToraL . wt

1. Thc cost ﬁgurcs are hxghly tentative, .
2 The paymers to Radio Nepal include expenditures for writers, composers,

= 1,280
%, 44365
e
« >
.. 1,512
RSV 525
4,662

-,
-

musicians, actors and

radio technitians. For the spots on the Comshercial Service, the 541 includes $2 63 to pay for two

arrings of the spot. ,

Y

- Agriculturab Inforination Servzee o =
The Agricultural Information Service broadcasts four

-
-,

fifteen-minute -

p rammes per week; these programmes are colloquial in style, and

directed to the farrﬁer New ERA’s study of radio lis

tening pattérns

found this to be the second most popular programme on Radiv Nepal.”

. at the Agrlcultural Information Service. The studio is small and make-

Table 11); recurrent costs therefore dominate. It should

(assuming ¢ 208 programmes per year) is, very reasonable

Family Planmng and Maternity and Child Health Prqgmmme

shift, resulting in low capital costs (compared, for example, to, J‘EMO

M

Sy

Table 12 summarizes, very tentatively, the costs of. radlo productlon :

be noted’that .
the Agricultural Information Service, currently erploys about fifteen
people and is engaged in a range of tasks in addition to radio production.
The attribution of personnel costs to radio is therefore,parﬂy guesswork.

As Table 12 indicates, the cost pe fifteen-minute programme

314 05 ..

2% Y.
Tt

This programme, which comes under the Ministry of Healteh produces

two fifteen-minute broadcasts | pcr week (each of which i

is mserted 1into.

another longer broadcast). and, in addition, produces one-minute spots
for insertion into thc Commercxal Servxce of Radio Nepal Perhaps
two or three new spofs are produced cach month. (An cstlmatcd thxrty

new spots are. produced each year) .

a)

Table 13 tentatively summarizes the costs incurred by the programmc.
What is perhaps most striking is the relatively high cost of the spots;,

Radio Nepal receiyes $42 for producing*a one-minute sp
fora ﬁfteen-mmute programme. Th¢ spots ‘often take an

and the programmes, we find that the spots, cost about S

~

f;he fifteen-minute programmes»about $e2.1rs - b

- s
< 5

S

Q - . T RS
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R
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ot, only $13.13
hour of studio

. time tg produce; the programmes seldom take more than half an hour.”
- If we (arbitrarily) divide tlhe in-house éxpenses between. the spots

78 8ﬁ.cach and
e
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Reception costs ‘ .
We have no information on the actual costs of radio reception in the
ongoing experiments with “school broadcasting in Nepal; the-costs are,

. . . . . . !
however, low since they involve only relatively inexpensive receivers y V..

plus their power supplies. In order to get a rough estimate of what
radio reception costs for school broadcasts would be, we can turn to
two sources on the costs of radio reccivers fos the general pubbic—New
ERA (already mentioned) and Rathjens ef al.l. The typical radio-
yowner in Nepal paid $67 for his set, which- normally includes a short-
ave reception capability. Part of the high price results from trans-
portation costs and relatively limited marketing; much of it results
from high import duties (70-80 per cent) and a 10 per cent purchasc tax.
While it might be politically diﬂ‘imltj‘ﬁ‘qliminate the import tax,? its
value should be excluded from cost : halysis of the .instructioqal\-radio
system since the tgx on school radigs_jnercly amounts to an internal
\transfer'r between departments. ,

. For thé purpose of this analysis, we assugme that the tax-free COSle,
to Nepal for radio receivers of sufficient quality for school broadcasting
will be §50 and that powgr and maintenance for them will cost $10 per
year. If the $50 ihitial cost is annualized over five years at a 7.5 per cent
discount rate, its annualized cost is $12.367 the total annual cost, includ-
ing power and maintenance, is then $22.36. Assuming an average class
size of thirty-five, and one receiver, per class, the reception cost per

\ student per year is $0.64. : .

.

Cost function

. ‘;.\ -

. -
The cost function for school broadcasting in Nepal has only one reliable
term-—that for variable costs with respect to number of hoursbroadcast, -
Vi. Vi is the sum of the costs per hour of transmission (853) plus the
cost of programming which 'is $82 per hour of programniing per year.
Vi is, then, $135. : ‘ .

The fixed costs; F, are assumed to be zero; i.e. available information
on. fixed costs distributes them to programming and transmission costs.” _
Finally, the marginal costs per student, ¥V, for which estimates were
made in the preceding subsection using hypothetical assumptions,
is $0.64. The total cost function is, then: : ’

TC (N,h) = $0.64N + $135h.

L)

-

. " -, . .
t. G. Rathjens, R. Butmanand R. Vaidya, Radio Broadcasting and Téleco}nm.umcalwm

« i1t Nepals, a Paper Prepared for USAIb, 1975. .
2. Nepal has an open horder with India, and 2 tariff structure substantially lower

than India’s could lead to re-export of radios from Nepal to India. <

B
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.

The El Salvador ITV system'
S

. Introduction . " N -

El Salvador bcgan broadcasting ITV" €6 a small number of seventh-
grade students in 1969, By 1971, ITV broadcasts reached more’ than |
30,060 in gradcs 2-9 with instruction in all core subject areas. ITV
was introduced in El Salvador in tht context of an over-all educational
reform and was, morcover, the object of careful external evaluation
from the: outsct of the reform. The final report of the evaluation, by
Hornik, Ingle, Mayo McAnany* and Schramm,? contains a concise
dcscmptnon of the reform and of the role of television thercin. It may be
quotecf here in part by way of infroduction:

To _remedy the numerous problems that had been mhcmed from previous
administrations and to streamline an educational system whose goals and
procedures had ceased to fit the needs of El Salvador, Minister of Education” ™
Beneke set forth a comp.rchcnswc five-year reform plan in 1968. The plan
was systematic and thorough in its approach, touching virtually every aspcct of
the educational system. The major reforms included:

Reorganization of the Ministry of Education.
Extensive teacher retraining.

Curriculum revision. oo
Development of new study materials. ’

Modernization of the system of sechool supervidion.

. Development of a wider diversity of technical training programimes in

grades 1o-12. . * \ o, o

U R P -

. Elimination of tuition, in grades 7, 8 and 9 (in 1971). s

. Use of double sessions and reduced hours to téach more pupils. .

. A new student evaluation.system mcorporatmg changes in promouon
and grading policies.

1I. Installatxon of a national instructional television systcm for grades 7- g..

OO O~r

Although some of these changes were enacted 1mmcd1atcly, most were begun *
with the understanding that additional planning, experimgntation and
adjustment,would be required and that major changes could only be introduced
on an incremental basis. However, the five-year reform timetable was a

* T s

1. Abridged from Jamison ¢¢ al., op. cit. “‘;w L

2. R. Hornik ¢t al., Television and Educational Reform in 2 El Salvador: Fmaf Re[mrt Stan—

ford Umvcrsxty, Institute for Commumcatxon Research, 1973. (R&scarch chort

No. 14) . . . ’ E,. "
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sttict  one; it coincided with® the single term of President Fidel Sanchyz . :
\ ) gie | € !

*‘. ‘Hernandez, and Minister Bencke wis . anxious to prevent the Prestdgns’s gﬁaﬁ-
» date* from being undesmined o stalled through bureaucratic Bpﬁositnonf or

N delays. - - PR '_ R &

e yTlie decisioh to use 'tgléilisityl as a major componer‘lt of El Salvador’s :

.+ Bducational rm was nc?ther’ﬁx‘q}p‘psed from, the outside nor taken in &
pregipitous flashios. & far back asobo, the possibility of introdyging-$eme i ..
form of educational televisidit was sbein}y” disgussed, although thére was no

. consensus’ and little Tmbm\zledg"é about how television might help alleiate o

7  El Salvador’s educational problems. Abgvé all, the cogxxltiy la\ckcd t}m capital %

' : n, R -

o H

" andexpertise necessary to initiate any Kigegcelevision project; ey L e
*  +The initiative that led eventually to the establishment of El Salvador’s 2

national ITV systeny, was faken by Lic. Bencke in 1961 f;‘ring hig ambas- e
Sddorship to Japan, Beneke had been impressed by the'role ta}é_visi(?n f&xyed‘*fr@, PR
that country’s correspondence higth schools. Angious to stimulate thegardwth ol - 5 -
something similar in h@gwn country, Beneke sought the help of;NHI\‘ lippone:

. Hoso-Kyokai, the Japan Broadcasting Corpopaﬁon).”NHK agreed to conduct:, &&i;
~a feasibility study i@ Et Salvaddr and séveral engineers were dl'spatc.lgg for -

" that purpose in 1962 ?Tbe,’résult?,pf this study confified what Benele kad -, -
suspected; El Saltador possessed excellent topographical .conditions fbySthe %‘ ]
© 3 -

'ins}allatiorx ofa nzgi’ioxﬁl televisign hetwark. W e e \:.5’?'&1;. "
. The initiative taken by Bencke :wig. supported by¥ormer . Presiden..\ & 3
- Julio Adalberto Riyera, who éstablished tRe, first” Edusgtional Television %y LA
* “Comitiission in the E"ﬁlwof‘rg‘ﬁ?,. The Compmissign wag supposed tgsdpluate s.?: e
. alternatixe uses for educational televiston with tflé'go<11*ufpropo§i11g a ngtional ? \
% plin, However, the Commissioggnetsporadically and little progresy wasgmade . 5
"—untid Bericke returned from Japan in 1965. Under Bcnef;e’s ch%igmgnshi)\) :
. weekly meetings were instituted, and “the Commigstod made a fresh start @@= &
. toward defining specific proposals fgr the use of television. ... - VR S
e By the end 6f 1966, the Commission had reached a cobsensyg oh a fiufiber y
% 8f basic points. First, acknowlefiging the fact that their country had aeither a - .
r%grvéir‘}it"train@ eoplé nor sgfﬁcicn:tu,ggonaixgc resources to_embark upon
a farge television project, the Comm‘issioxﬁl‘c‘cide‘ that its.initiaFefforts would
have to be lithited in scale, but flexible enough to permit expansign should
circunitances pérmit. Sétpnd, th Plan Basico (grades 7-9) was selected to be - -
‘f}}_c first level served by*”teh}‘visipp%»for it was the lack of opportugity and low
’*g'zgxali ty of instrbctzon at this level that was beliéved to.congtitute the ‘bottle-
B %‘agc%’ to EFSalvador’s devcl(’)';gilenf.ﬁ nstructienal telavision, the*Commission .
« ‘pembers believed, wayld cotfipensite for ‘the many yﬂqualiﬁed secondary .
& School-teachers who, in wrr, icould be trained in a §hort time ;to become
[ "% effecti®e monitois within televisionss lasses, Third, the Commission concluded
that ITV shoyld dggadministered by ag dutonombis institute directly under |
the President with¥réedom o sef its own per’}on%el policies andtp. impoi¥ithe,
", ¥ vaist array of ‘technical equipment thaasvould é requircd. Finally, the. Com-
" “mission' gcséla{eﬁ to seek foreigy financi anditechnical asgistance so that ITV  »
. cbp?tjl”be pgx:t on '§§4ﬁrm*a§fbgting as possible froin, #ic. outsét-(p. 8-11).
EETR SRS O B NS o g

1 . 1

#
.
i
>
3

>
~ R ' d .
e - . - g % w —% L
e e a
ES
N

N
- N / >
SR SRS T SN Na o,
¢ - e 2, e
: oo me, M D ~* Py 2
“u

B G e
. B R . : 5x Wy S e
T Ll 2 . st »

ws
Se—
e
.
“
.
.,
Wd
.

R




A \ N
. “":r‘ o . N W Tt it =S e -
e PE g Y .
13 . . .
T ARy w3 The economics of new educational media
T \ .
oo viif, EE = ‘110
’ E X% L o, ~ .
S & s N o )
g F R, anLe~14. Cost of ITV n El Salvador for third-cycle schools in thousands of
;y»‘f; i 3 b
¥, X3
el v > 1966 1967 ‘1968 1969 Y970 1971 1972 1973 1974 1975 1976
o e "y
it @’? ol L % R
- %3 . Produgtion . ~ N
b & Facfiy? : < a34 108 -36 36
' 23&1"' 2 Equipment® - 50 270 40 968
By | Opgraions'— 7 50 370 410 490 490 490 490 540
T Srasteup b % 50 50 380 360 .260 210 200 200 100 50
% ) "gi‘otaﬁc"’ -~ s 51 5ty 5t . 51 51 51
?"_%', N A Transmussiol  * % * J -
W 9‘, Faciluy ¢ % o M 26 1 4 4
¢ 5 Equipment? o 644
T Operations® P . 20 %o 40 18 10 .10 ™ 10
) . Qa ‘ﬁ- P .
” . ifdtion & o
‘./j%f B STOOIR N ’ ®
- remodelling® © ~ 1,000 ¢ ¢ .
. ' Equlpliéciﬁ:m' ~ 50 vy 120 120 120 53 62 ' 8o 13
(2 + s * Replacement . . R 50 J20 120
i SN ¥ « v . -
&% Torar.costs &30 50 1,570 1,001 I,i21 z&29,561 8o 843 713 8o 734
A : ) W
N <y g?‘Tomgn ad and oo Y ' T .
L. “debt repaymentt (190) (680) (300) (1.980) (320) (320)
© N w RUTRrAL cosTTO o - \
‘ - o ol 8 81 3 8
a ,cosziMst 50, 50 1,3 321 21 381 540 Q’zg 713 O.l \734%
. ) Number of students -
DR
3 q-i“," (4n thousands )12 £ 2 14 32 48 (3 _e)z 86 104
b Ll . R R i . ,
1‘: B 1. (?mt data for 1966-73 arc bascd mainly on R E. Speagle, Educational Fiform and Instrizctional
b } , T elevston 1n El Salvador, Costs, Benefits, and Payoffs. Waghington, D.C., Academy fo Educational
. q{ o i~ Dcvelopmcntzwz. Jhe cost data do not include teacher traning (not considered by Speagle as =
X . . . partof ITV ¢Gstsy, the distribution and printing of teachers guides and st@dent work Mo,
) A, ? .o maintenance aad power costs for reception equipment (Speagle says the latter is extremely small),
g ﬁ' 2. Prodution faahity. Nincty per cent of the costs of the Santa Tecla facility were allocated to produc~
.  twiland 10 per cent to transmiission, with the life of the air-conditioning 2:sumed to be ten years

and the facility life to be twenty-five years.
. Production equipment. This assumes a ten-year life, with the cost of the Santa Tecla equipment
allocated- 60 perscent to production and 40 per cent to transmission.
. Production operations and start-up. These ayc the same as 1n Speagle unt1
are assumed to decrease over two years to a $50,000 level. After 1975 they remain at this level and

. arc included 1n the cost of operations, which are based on Speagle’s projection.
5. Videotape. It 1s not clear whether these costs are included in Table 2.1 of Speagle. They arc added
hete, under the assumption of a five-year tape life, 300 hours of programming a ycar, and a cost

» of an hour-long videotape of $170.

-6, Transmassion facthty. This is explained under production facility.
~r

1 1974 whcn‘start-up costs

The cost of ITV in El Salyador

4
Cost pattern

«

Table 14 presents the basic cost patfern. It shows costs in various'sub-
categories of production, transmission and reception for one year.
All costs are~-adjusted to take account of in‘@bn, are expressed in
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l§72 United States dollars !

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 °
- ™
36 36
966

18 13 18 18 ’ 18 22 18
62 200 - 133 133 . 151, .151 134

. . "

951 934 . 2,402 ¥ 701 770 733 702

45 . 45 45

.

716 951 979 2,447 746 729 877

110 113 1y 120 124 128 131 ‘135 139 144

- Trangrussion equipment. This is explained under production equipment.

. Transmusbion operations’ This representsghe gental charge through 1971 for the use of commercial
broadcast time. Beginning in 1972, operations are estimated to cost 25 per cent of the 1971
rental charge. - ’ ~

- Classroom remodelling. This is the same as in Speagle, with an assumed twenty-five-year lifetinie.

« Reception equipment Begmning in 1973, this is based on the number of students added to the system,
an average class size of forty-five, ahd a cost per receiver of $200. . \

. Forewgn aid and debt sepayment Through 1973 this repregents the actual size of foreign grants and &

*loans. The loan portion of this aid is paid off with a ten-year gface period during whiclr interest
accumulates at 2 per cent and a thirty-year repayment period during which interest accumulates
at 2.5 per cent With our assumption of a 4 per cent annual rate of jnflation these effective interest
rates become -2 per cent and -1.5 per cent respectively. H there were no wnflatiorm present, .
valug of the repayment amount would be almogp three tinjes as large. The repayment 1s scheduled
as if the forty-year period for the total Joan began in 1970. - .

- Number of students. Thus is assumed to grow rapidly from 1972 to 1976 (about 20 per cent per year)
after which a 3 per cent growth rate 13 accougted for mainly by populatigg growth.

g
ol .
~ o O

1972 United States dollars and are based on Speagle’s -analysis. 1
Foreign aid and debt repayment art shown under total costs. The -
numbers in parentheses show the total grant of foan mency®¥eceived.: -
Beginning in 1980, the costs to the Salvadorian Government are com-
puted by adding theloan repayment to the total incurred expenditures, L

i. R.E. Speagle, Educational Reform and Instructional Television in E| Salvat{or: Costs, =
Benefits, and Payoffs, Washington. D. L Acadcmy for Educational Development, +-
1972.

.
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BLE™TS. CObts of programmc production in thousands of 1972 United States

dollars
Cost category ‘:::il:éu(zy?;:") ,  * Cost An 22;' i=ZCd
* . -
Facility (building) . . 25 342 31 -
Facility (air-conditioning).- — - 10 72 10
Equipment /)’ 10 1,326 . 193
. Start- 25 -~ 1,860 . 167
cotape - N 5 153 To38
L Operatxons (rccurrcnt) — — 540
ol ' TOTAL ’\/ ' ' 979

=1, The amorl;zatl()n period 1s the number of years the gost item 1s assymned to last, start-up costs
are amortized over an assumed twenty-fiv esyear hife for the project
2." The annualization was done with a social discount rate of 7.5 per cent per annum.
- ’ ' »

. .

The table shows usa 1ch increases rapxdly until 1976, and.thercaftcr
increases in preportion to the schodl-age population growth which is
approximately 3 per cent a year.. \
The footnotes to Table 14 provide somewhat more information on
the source Of the figures in the various categorics; readers interested in

.a detailed discussion of the vari{ow’/mst/c.;ngpdncnts should consult the
~ comprchensive treatmsqnt by Speagle. This (;haptcr will provide no
further discussion of these component ‘@/esqmatcs except to cxpand
briefly on the cost of programme productio
Programme production costs exceed the qum of transmission an(I
rcccptmn costs by a factor of two or three. For this reason, it is important
to examine these costs in some detail and Speagle? proudcs a breakdown
. of the operating costs of programme produqtlon However, a very
substantial fraction of -programme production costs arc capital costs
and it is important—partieylarly for planners from other countries—to
obtain an estimate of total production costs, not just the operating
costs of programme production. Table 15, using cost data from Table 14,
, presents the component and total costs of prbgrammc preduction,
including annualized capital cxpcndlturcs at a 7.5 per cent distount
ratg; the total of $979,000 per ycar is almost thcc the recurrent “cost of
$540,000 per year. At the estimated production tate of‘)( 000 twenty- .
minutc programmes per year, the, costﬂec/l?our of programme pro- |
duction comes to about $2,940. - . |

\

lee total cost function for 1 TV/

Using the data ft Table 14, it is possible to obtain.a cost function for
ITV in El Salvador. In this chapter the programme production and
transmission costs are considered fixed; reception costs are variable with

- the number of students. The cost functlon We use; then, i Is: )
2"- A

1. Speigle, op. cit., p. 72-8. R

: N 1 T
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7 ' TC(N) =F+VyN ° b

whiere: TC = total cost; N = number of students; F = fixed cost;
~ Py = variable cost per student; Start-up costs were treated as an initial .
capital investment in tht system; they weré annualized over the assumed
twenty-five year lifetime of the system and included in, F. The 1972 .
student egrolment estimate of 48,000 was used along with the assumption
of an av‘erage of 170 hours of programme presentation per grade per fl
year. The enrolment figures allow calculation of AC_and AC/Vy; the
programme pxcécntation assumption allows computation of costs per
student hour of viewing. The total cost equation (expressed in 1972
United States dollars) for the system is as follows, assuming a discount

* rate of 7.5 per cent.! v ' s,

» . - . - . . - "
Total cost equation Ac ACIVN .S’tudmt-}ws cost .

" TC(N) = 1,116,000+ 1.16N 2435 \{0.2 0. 143,i LY

With twice as many students using the system (N = 96 000), average
costs fall to $12.73 and per, student-hour costs fall to $0.075. This
~ substantial reduction is possible because of the m1t1ally high value of N
AC[Vy. ” ‘ L
The above, tot'al cost eqha‘tlon is for all.-mcluswe costs;, it is 5.[50 of
', ,vaiue to compute a cost equation, that includes only costs to the Salva- .
" doridn Government2 To do this one must reduce the ﬁxed cost com-

1. Jamison and Klees examined ike sonsitivity of the cost estimates to the-value «
chosen for the social discount rate; mcrcasmg it from 7.5 per cent to 15 per cent '
“,, increases AC by abgut 2d§per cent: This is a substantial amount, due to the highly
capital-intensive ndture df the project. (See D. Jamison and S Klees, The Cost
. of Instructional Radio and Television for Developing Countries, Stanford University,
titute for Communication Research, 1973. To appeat* in: Instructional Science.) ¥
- .‘Hn order to adJust all-inclusive costs for grants, one simply subtracts the amount :
of the grant in the given year from the all-inclusive costs of that year. Loans are ﬁ
somewhat more complicated because they must at some pomt be paid back. The Ly
‘} loans negotiated by El Salvador have a ten-year grace pcnod befope repayment -
is to commence. Thus, in early years of the project the loans in a*g?ccn year are,
like the grants, simply subtracted from the all-inclusive costs. In later year$ the
repaymenits ngust bc added to thc“all -inclusive costs in order to obtain costs to the .
government. . ’
Computmg the amount to bc repaid in each of the later yeafsls complxcatcd
by lack of knowledge of the inflation rate of the dollar. The loans are pegotiateds
in fixed, dollar terms so that the higher the rate of dollar inflation the lower the *
real value of the loan repayments, that is, the lower the’ valuc cxprcsscd in fixed
dollars (1972 dollaxs are used as the base in this rcpon) The 'situation is exactly
analogous to thét of a home-owner with a mortgage; in times of high inflation
he gains because the value of his debt is fixed in dollar terms. Inflation rates for
the dellar are unpredictable even, it now appears, several months, much less
ten years, in advance. For this reason, the value used in this chapter, 4 per cent,
should be regarded as only a comservative estimate. Given the value of the loans,
. the interest rates they bear, their repayment schedules, and the rate of inflation ,
. ., for thc dollax, one can usc ‘standard accounting formulase to determine the annual

",
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ponents of the above eqfiation by an annualized equivalent of the
-  grants and loans. To find this equivalent, the present value of the
. \thirtg-year loan repayment series was calculated, and the sum sub-
tracted from the total amount of foreign grants and loans (the total

\ amotnt was assumed to occur in the year 1970). The resulting figure
was annualized over thes twenty-five-year assumed lifetime of the
" projeet and subtracted from the fixed costs. The Government of El
Salvador cost cquation is as follows: ' . P
G t of El Salvador cost equat AC ACVN Student-hour cost

TC(N) = 799,000 + 1.10N o 17.75 16.13 o104
It should be observed that the net grant and loan contribution to the
ITV system is substantial. At the 7.5 per cent social rate of discount,
forcign contributions cover about 27 per cent ‘of the system’s cost.
This 27 per cent is based on the assumption that 48,000 students per
year use the system® as the entire cost of expanding the system is borne
by El Salvador, the percentage of foreign contribution will decline as
usage increases. Because of the high value of AC,77x, however, the decline
amounts to only a little over 25 per cent when student usagc reaches
the 104,000 projected for jg76.! -

The cost equations of the preceding paragraphs prowde a reasonably
clear picture of system costs as a function of ¥, the number of students

« per year using the system. In order to assess accurately the actual average
costs incurred, account must be taken of the time structure of student
usage, and this is donec in the computations of values for AC, that
follow. )
Average costs of ITV in El Salvador
‘The data in Table 14 suffice to calculate values of AC, for El Salvador
for the years 1966 to 1988. Taking 1966 as year 1 (and thercfore 1973
as year 8), one can compute all possible valucs of AC, both for all-
inclusive costs and for costs to the govérnment. These computatlons
depend, of course, on the accuracy of the enrolment projections in the
last row of Table 14 and deviations from those projections would induce
. corresponding deviations in average costs.

Figure 1 displays values of AC, graphically. This graph 1nd1cates thatif

thg. social discount rate is 3.5 per cent, the average costs through ‘to

repayment in terms ofgqy#dollars. These repaynients begin in 1980 and, as of
* that year, costs to the Sdlvadorian Governrfient must be determmed by addmg

the loan repayments to the all-inclustve costs.
1. Itjcomparing the average costs in total with those to the Sal\adonan Govern-
en ,erN.xan interesting fact that the latter is totally insensitive to the social
discount rate. This results from a comcxdeng; balancing of two factors : on the one
hand, mcreasmg the social discourit rate 1&; ses capital costs but, on the other

. hand, it increases the value of foreign loans

. o~y - .
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year 12 of the project (1977) will have becn about $24 per student per
year. What thys means is that total expenditures up to 1977 divided
by total student usage up to 1977 (cach properly disgounted) will equal
$24. If the time horizon is extended ta twenty-five years (1988) the result
comes to about $17. The bump in the curve that occurs near year 15
(1981)- results from the need to réplace production and transmission
equipment at that time. A ; .

Figure 2 displays the same information as Figure 1 except that
costs e viewed from 1973 rather than from the beginning of the project.
It will'be noticed that the scale in Figure 2 differs from that in Figure 1
and that values of AC8; for j less"than 8 are undefined (indicated by
the flat part of the curve), From the time perspective of 1973, average
costs through to year 12%977) are, of course, much less than the $24
of ACy,10; the value of ACy ), is about $8.50 for a 7.5 per cent discount
rate. Thjs $8.50' is the total projected expenditure between 1973 apd:
1977 divided hy the projected number of, years of student use betwcﬁl

now and 1977, each properly discounted. The small bum%t year 15

on Figure.r is much magnified in Figure 2; this is both becaust the fixed
replacement costs are a larger fraction of average costs viewed from
1973 and because they dre less digcounted since by 1973 they are much
nearer in the future. » K

Table 16 presents exact computations of AC,j baséd on a 7.5 per cent
discount rate and the figuredin Table 14 for total cost. The top row of *

Table 16 corresponds.to the graph in Figure 1 and its fifth row corresponds
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TasLE 16. Average total costs from );,ear ito year} for third-cycle schools, in 1972 United States dollars (interest rate = 7.5 plcr cent)
. > ~ . L\

SRR Al < -

N

. N
From year L B R

’
1968, . 1g970. T~ Y9%RTiec 1982 1984 L1986 1983
- St R
o SRR T - N\

Ghes 254.95° <* BEJT"" 14449 \ : Y 1888 1714 15.95 1497 |

1969 134.63, ™ G050 . - -g4.24 . & “a15.96 14.59 13.67 12.89

. 1971 T 43.71 -7 24.90 . .85 ¢ : 13.00 11.99 11.33 10.75
‘ 1972 17.92 L : 9.80 Q.18 8.80 844
1973 . 9.21 8.64 8.31 7.98 E

1974 . 8.77 8.23 7.92 7.61
1975 8.66 8.08 7.77 745 -

1976 8.58 ' 7.95 7.63 7.30

1977 . 8.90 s 8. 7.72 7.34

1978 : 51 ~—9:57 847 . 796 7.50

1980 VR ) 1117+ 8.98 . 8.15 7.53

1984 ) o 5.21 5.58 5.32

1988 ' - . e - . Faaa
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To year j . .
1974 976 1978 - 1980 1982 1984 1986~ .7 1988 -
4449 29.84—— " 23.11 20.01 18.88 17.14 15—.95 14I.§7
34.24 " 23.71 .18.73 16.53 15.96 14.59 . 13.67 12.89
24.90 17.75 , 1435 ~  13.02 13.00 11.99 * 11.33 ° 10.75
13.55 10.95 9.45 9.15 9.80 . 9.18 8.80 8.44
11.78 9.69 8.46 '8.37 g.21 8.64 ~8.31 7.98
9.75 8.52 7.58 7.73 8.77 8.23 *7.02 7.61
8.00 7.12 7.43 8.66 8.08 = 7.77 7.45
6.95 6.48 7.09 8.58 7:95 763 --- 7.30 . -
6.23 7.13 8.90 81 gy ©7.%4
- 6.51 7-55 957 =7 847 N« 7496 7.50
¢ : 7.89 BINT 8.98 8.15 7.53
. , 5.21 5-58 5.32
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TasLE 17. Average government costs from yeari toyear j for third-cycle schools in 1972 United Statesdollars (interest r.atcu= 7.5 per cent)
! :

From yeari ® N To year j \ - i

) 1968 1970 - - ' 1972 1974 1976 1978 1980 , 1982 1984 1986 1988

° 1966 . 177.52 44.19 25.37 18.39 14.93 13.56 * 13.52 12i51 11.84 11.25

. “1gbg T T 7079~ . 24.48 16.48 12.96 11.04 10.47 10.92 10.25 9.81 9.40

1971 . 13.98 = 1120 ° 9.85 8.78 8.68 0.43 8.94 8.63 B.33

1972 . TR 9.84 8.98 8.10 8.15 . 9.03 8.57. 8.29 8.0t
1973 ' - 926 856" . %4 7.87 8.87 8.40\ 8.13 7.85"

1974 9.75 - 8.52 7.58 7.78 * 8.89 8.38% 8.09 7.80

- 1975 . . 8.00, 7.12 7-49 8.79 8.25 7.96 7.65

— . 1976 . - 6.95 6.48 7.16 8.73 « 814 7.8 7.52
’ St () A . . 6.23 7.22 9.07 8.32 \ 7.9 7.58
T o< 1978 ‘ 6.51 7.68 9.78 8.72 8.22 7.77
. ) 1980 . 8.27 11.55 9.33 \ 8.51 7.88
& 1984 : R - ’ 556 - 592 5.64
T 1988 ) Lo - - \\ .. 5.05
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s from yeari to year j for third-cycle schools in 1972 United Statesdollars (intgrest rate = 7.5 per cent)
. ¢ R DS -
To year j ‘) .
2 1974 . 1976 1978 1980 1982 1984 - 1986 1988
19 ' 25.37 18.39 14.93 13.56 13.52 12,51 i1.84 11.25
8 . 1628 1296 1104 10.47 10.92 10,25 . 981 940 ’
99 11.20 9.85 8.78 8.68 9.43 8.94 8.63 .8.33 )
25 984 , 898 - 8.10 8.15 9.03 8.57 8.29 801 8
T 926 8.56 774 7.87 8.87 8.40 8.1 7.85 58
: “9.75 8.52 7.58 7.78 8.89 8.38 8.dk 7.80 §
. * 8.00 712 749 8.79 8.25 7.96° 7.65 - 8
6.95 6.48 7.16 8.73 8.14{ 78 - 7.52
. 6.23 7.22 9.97 8.32% 795 7.58
R 6.51 7.68 9.78 872 - 8.22 - 7.77
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*,to the graph in Figure 2. Table ‘17°presents the same computations- for

ERIC

Aruitoxt provided by Eic:

costs 'tq ‘the Salvadorjan Government instead of all-inclusive costs;
except in the lower right-hand corner, costs in Table 17 are lower ‘than
correspondirig costs in Table 16, The appropriate cost to use depends on
one’s vantage-point. At the time“of El Salvador’s initial decision, the
long-run average cost to the government ACy2s! in Table 17 was the
most useful figure for El' Salvador to ‘consider; by 1973, for long-term
planning; the” values of AC%; are perhaps most useful; on the other
hand, for present short-term expansion or contraction decisions, the
marginal costs are the most appropriate.? If El Salvador had not had
grant and loan opportunities, the all-inclysive costs of Table 16 would be
more appropriate. .o ) Te T -

In terms of what others can learn from El Salvador’s experience,
the most useful figure is perhaps the long-term average cost viewed
from the point at which El Salvador commenced expenditure. At the
7.5 per cent discount rate, this figure, AC),,, is s¢&n from Table 16 to
be $14.97, say, $15. If the students view an average of 170 hours of
ITV per yeat, the cost per student hour is $0.09. It should be borne in
mind that these costs assume that the system continues through 1988 and,
more importantly, that the rapid expansion of enrolments projected
in Table 14 is in fact.attained. s,

The cost of ITV is necessarily an add-on to whatever else may be
provided for students. The introduction of ITV may, howevet, facilitate
reduction of other costs and the next subsection considers very briefly
the factors that may allow ITV costs to be offsect."

Factors offsetting the cost of ITV

The principal cost of conventional instruction is the teachef’s time and
the offsetting factor to be considered here is the reduction|af teacher’s
time per student. ITV costs can be offset by increasing th¢ student-to-
teacher ratio’through increases in C or , or through decreases\in.,, where
C = class size; by = number of hours per week of a fyll-tile teacher;
k; = numbBer of hours in school per week of a full-time stuflent. If the
mechanismyjnvolves inereases in teacher-hours, teacher saldry increases
must be less than proportional to hour increases.

ITV in El Salvador has tended to reduce costs by increas ng teacher-
hours and class size. Counterbalancing thege costs are the costs of provid-
ing ITV. By using the estimate of thirty-five students to a¥lassand ty,
five "hours as estimates of both. student-weck, and teacher-Wee ,
student/teacher ratio was 85 :1. The instructional expenditure pger
student was'thus $52 per year. Had the reform been mounted withdut

1. 1966 corresponds to year 1 and 1988 corresponds to year 24.
2. A more detailed analysis of El Salvador ITV costs, including discussion of
expanding the system to the first and second cycles, may be found in Jamison and
<. Klees, op. cit,

'
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Fic. 3. Instructional expenditures in dollars per student per year. E(no-ITVZ and
E(ITV). (N=number of students using ETV; C=class size.)

ITV and’ traditional size classcs, that would have been the cost per
student. ) . . ) ’

However, ITV was introduced, and accompanying it were two
other changes affecting cost per student. Average classroom size was
increased, as smaller third-cycle schools were closed and more students
matriculated at the remaining schools. At the same tinje, teacher load
was increased from twenty-five to thirty-five hours fan increase of
4o per cent) while teacher salaries were only increased by 20 per cent to -
$2,165. While it canfiot. be flatly asserted that such changes would not .
have occurred unless ITV had been introduced, this may be-a reasonalle
assumption. Certainly the ministry planners helieved that one of the
advantages of extending ITV to primary schools would be ‘to help the
teacher who sees Rifnself as overburdened by his work day with double -
sessions’.

Given the longer work week, the teacher cost per student equals the
tcacher wage divided by the student-to-teacher ratio; i.e., it equals
$2,165/S; since § =, (h/h)C = (35/25)C, the teacher cost per ftudent .o
equals $1,546/C, where C is the class size after the introduction of ITV.

In addition to teacher costs, one must consider television costs per student
to the government; the equation giving costs to the government summar-
"7 ized these expenditures. The annualized ITV costs per student are seen

from that equation to equal ($799,000 +-V)+81.10,where ¥is the number -

of students using the ITV system. The sum of this plus teacher costs

give the per student costs with ITV, E(ITV): '

E(ITV) = $1,546/C + $799,000/N + $1.10. * % -

“ ~

El{fC‘ | » 11'7,
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It is.not yet clear, what the average class size will become aftef"El Sg.L—
vador’s educational réform is fully implemented. In order to illustratc}\ .
how class size and N jointly affect the per student costsp Figure 3 shows °
how E(ITV) varies with N for three values ofC C = 3;” C = 40, _—
C = 45 e
A . Figure g also shows E(no ITV), the assumed mstructlonal cost if
) - ITV had not been introduced; of $52. E(no ITV) does not, of course,
swvary with N. All points on the E(ITV) curves thatlie helow the E(no ~
.4 JTV) curve indicate combinations of class size and total enrolment that
’ result in having lower, instructional costs per student with, ITV than
without. For example,if C = 40 in Figure 3, this indicates that with more
than 6v,000 students using ITV, the cost per student per year would be
less with the LTV system than without the changes in class size and teacher
hours accompanying the introduction of ITV. It thus scems duite
possible that the use of ITV in the reform in El Salvador w1ll be accom- ,
- panied by a reduction in unit cost. .

g ' "
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Mexico’s Telesecundaria® £}

°
>

»
Py

. ’ - v . fa .
The problem for Mexico was to provide primary and secondary educa-
tion schooling to rural areas. In 1966, experiments began with a system
of instructional television known as Telesecundaria. -
. s, -

.

Y
The systen .
- . - %
Organization and technical characteristics

The system started with closed-circuit broadcasting to an experimental
school in Mexico City. ~
Eighty-three . seventh-graders divided into four classes received
* television instructionyin standard subjects. An evaluation for the year
1966/67 indicated that this had been successful dnd open broadcasting -
began for 6,569 seventh-grade students in 304 classrooms all over Mexico.
Telesecundaria classes are usually held in premises provided by local -
authorities and involve the same curriculum and goals as the traditional

-

1. Abridged from Jamison et al., op. cit.
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3 Mexigan,, sggndary-schoel%sysgem. /Fhg teachers are classroom co-

L o&inators"‘dérawp“ffpm’bthc rapld™of fifth- and sixth-grade primary

"'+ “schools and the§ ‘are.paid by the federal government. They give the

" _full rangé of ,in§t,ructiidr‘1 in a]l Subjects for seventh, eighth and ninth

.- grade. "These co-Of‘dir}gtp;s a?'e~suppliégi with a monthly o‘u’gline and e .
schedule-and pypils can biy workbooks:- *, . s |
™ Television teachérs and roducéis'are re¢tuited from schools'and are

."paid on an’ hourly basis. They-are given special trainingsn elocution,

television teathing, script-weiting and the use of audio-visual aids. ~
i g P g

a

oy

Producers are given extensive technical training in audio-visual instrac- . .
tion a$ well-as studio management. Telesecundaria believes it bost ta.train :
academic specialists to be televigion producers. | . . % ‘ =

" . . In a typical week, students re'ccive’*‘fgbout thirty tclevised lessons
which last about twenty minutes. The remmaining-forty minutes are for -

preparation and follow-up. On Saturday mornings, students receive one
hour of television aiid the rest of the morning is reserved for the glassreom
co-ordinators. . . '
"Most broadcasts are live. Each tcacher has one hour in the studioto .
_rchearse and deliver a*twenty-minute lesson. - .
" Mexican law requircs commercial broadcasters to donate 12.5 per
.cent of broadcast time for government' use. The Telesecundaria system .
was initiated and until recently operated ynder the auspices of the
Audio-visual Departiment %f the Mexican Segretariat for Public Educé+ .
tion (SEP). The dc/vclopment of Telesecundaria has been limited because e
it relies solely on Channel 5 which gives it about 40 per cent of its broadcast
time. It is also limited in range. Besause of this, a.project.was initiated'ip. »
1969 to send taped lessons by planc to the State of Sonora. This was

discontinued because of administrative and scheduling difficulties.

»

UtiliZation
Table 18 showsstudent enrolment. . : {
Each.ycar a typical student receives about 1,080 twenty-minute pro-

grammes representing about 360 hours of instructional léssons.

. e ar
TaBLE 18. T ’
Sch;ol year
’ ’ T 1967/68 196869  1969/70  1970/71
Seventh grade 6,569 10,016 12,175 14,499
Eighth grade : 5,324 8,240 9,459
Ninth grade . = . 5,473 6,997
.ToraL 6,569 16,240 25,888 3@6,955
- s

~

. 4 .‘3,01‘
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;}Tuﬁa x§ Cos& of thé IT\ components of Tclcscgunda?ia and utilization
' N _ 1966 1967 1968, f4969 1970 197t 1972 1973
- k4 «ﬁ - - T
Production I %&_\é . ¢
Facility? Ll T 64 64 N y % .
Equipment!  * .. 162 162 6. 60 60 65 .
Opciations® oof 108 228 387 444 444 4340 44 444
5 @ * -

Transmission For & & .
Operations® ¢ ® » 17 35 52 52 52 52
Recption . o A ’
Equipment’ o) 1 85 109 122 61 12
Replacement®a ! R v 1 85
Maintenance and operations? L . . s 9 20 32 38 38 39

ToTAL cosTS ) " 334+ 455 508 668 710 655 535 632

@ b
Number of students (in thousands)® . Vi 16 26 31, 2 30
. 9

1. This includes only the costs of the four television studios, as other production and admunistrative
operations at present utilize excess space within the Audig-visual Department of SEP. There
are four udids, constructed over a two-year period, at a cost of $32,000 per studio, and they

% to have a twenty-year hfe. .

cludes the costs of studip equipment and vldco(apcs Studio equipment cost $204,000,

was purchased in the two ycars};nor to initial operation, and is assumed tohave a ten-year Lfe.
The present stock of 1,500 hour-long videotapes, costing $240 per tape, was purchased over the
first six years of the project, Tapes are assumed not to be erased for re-use, and 10 per cent of the

@ % programming is assumed to be taped (as was the case i 1972). Therefore the present stock of
s

*W.

tapes will last about twelve years, after which it is assumed that tapes will be purchased as needed.
. Thisincludes the costs of productlon administration, maintenancgand teleteachers. These costs are
assumed to remain constant in real terms, at their respective 1972 values of $220,000, $120,000

— 0
Effectiveness” .
As reported in Klees! and Mayo et al2 pre-tests and post -tests in
Spanish, matematics, and chemistry were given to a random sample of
ninth-grade students in Telesecundaria and traditional systems over one
semester periodiin 1972. The score on pre-tests were about the same and
gains by the Telesecundaria group were somewhat higher than those for
the direct-teaching group (the difference in gain, scores was stanstlcally
significant at the 0.01 level) in all three groups.

Klees® compares the two systems through -regressio alysxs—-
controlling a latge number of variables: student background, attitudes,
aspirations, teacher edugatjon, e\cpenence, classroom, behaviour and
class size—and finds television contributes sighificantly.

Once the Telesecundaria system was trans
¢ .regular secondary-school .division within the Secretaiid

“'E‘ducaﬂon’(’S‘EP)—cxpznsmn was made more p0551b1e

#1. S. Klces, Imtructmnal Tzchnology and It.x,Rz[atmn.rth to Quality and Equahty n Ea’ucatwn
ina Developmg Nation: a Case Study of Instructional Television in Mexico, Princeton,
* "% N.J., Educational Testing Scrvxcc, 1975. (DoctoraLdlsscrtatlon, Stanford Uni-
©Cvesity, 1974.) x
2. J. Mayo, E. McAnany and S. Klecs, The Mexican Telesecundaria: a Co:t-mﬁctwmz::
Anab/m, Stanford University, Institute for Communication Research, 1973.
<" (Reprinted in: Instructional Stience, 1975.) .
3 Klees; ) Op- cit,, chapter V. ’ -
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.

i

in thousands of 1972- United States dollars <
4

+
1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986

.

N

5 102 102 29 - 29 29 29 29 29 29 29 29

444 41 7 4‘,;}4 444 444 444 444 443 444 444 444 444 444
-~ . . '

52 52 52 52 52 52 52 52 52 52 52 52 52

24 24 12 24 24 24 24 24 .24 36 24 36 24’

109 122 ° 6t e 9y 133 146 73 25 121 157 170 147

Y 43 44 -+ 46 48 50 52 54 56 60 62 66 - b8

670 685 715 669 694 784 747 $76 630 42 768 797 735

32 34 \ 35 .37 39 41 - 43 45 47 50 BH2 55 57
. .
and S|o4|,ooo. In the first threg_years of the project these costs are assumed to be proportional
to the number of grades covere T ..
- Since transmission time 1s donaged, this figure reflects an estimate of the costs of {)roadcasting
1,080 hours annually on a system of the same size and power as Channel 5. Lower costs.in carly
. years reflect the reduced hdurs of broadcast resulting from fewer gradcs(ew-
5 The price of a teletusion recerver 1s assumed to be $280, which is somcwha't h so as to include
’ the cost of antennae, where necded. The nuinber of receivers needed is assumed to be proportignal
to the pumber of students enrolled, with the avcraqr\c‘lass size estimated at twenty-three students.
6. "This assunies a five-year life for television recewvers. .-
7 The cost of maintaining and operating the reception equipment each year 1s assuméd to be
1o per cent of the total tosts of reception equipment in operation in any year. . .
8 Prior to 1973 the actual-number of students in the system 1s utilized. It is. hypothesized that after
that time enrolment™grows at a rate of 5 per cent annuagy. t, . .

-

Z

From a miore macroscopic level of the system effectiveness, both
Klees and Mayo et al. report on the relative potential of the two_systems
to gnrol students and enable them to graduate : this would satisfy a social
demand for secondary schoolilg. Both systems had identical dropout,
repetition, promotion and graduation rates. The Telesecundaria system
costs relatively less and could enrol 6o per cent more students with a
budget equal to that of a traditional system. . '

System costs-

-

Year-by-year costs
Costs presented in Table 19 are total.costs"to Mcxico: local communities,
students and families, other groups within thé private sector, direct
goverriment outlays. . ' i
They are based on the assumption that student enrolment grows at a
° rate of § pet cent annually—ahd that it continues to function in the
present eight-state region reached by Channel 5. .

Annualized cost functions ( + .. )
Based on the infox‘mationésentcd in the previous subsection, wescan
derive an approximate annualized cost function for the instructional
television component of Telesecundaria, as follows: .

—_— —_—

e
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. TC(N,B) =F+ Ny N+ Vih, 2 -

- . . e .
where: TC = tatal system costs; N = the number of students enrolled
. in the system; & = the nuinber of hours of programming broadcasts;
F = fixed system costs; 'y = variable cost per student; and ¥ = variable
cost per hour.

. Cost functions for each ITV system component—production,
transmission and reception—at alternative social rates of discount of
o per cent, 7.5 per cent and’'15 per cent. Calculations are based on the,
information in Table 19 and the accompanying footnotes.

Production costs vary with the number of hours the system broadcasts.
Studios and studio equipment are treated as capital costs to be annualized.
Personnel, equipment maintenance, videotapes are recurrent Costs.
Production costs = $472 per hour, assuming the future is.not discounted,
* $490 per hour with 7.5 per cent rate of discount and $513%t a'15 per cent
interest rate. .

Transmission costs are assumed-to vary directly, with the number of
hours of programming broadcast. Calculations arc based on the imputed
operating costs of Channel 5 and there is not enough information to
break down costs into capital and recurrent. Therefore we use the
852,000 annual operating costs figure, which yields a cost per hour
broadcast of $48. .

Reception costs vary with the number of students in the system.
Treating the television receiver as a capital expenditure whose cost is
annualized over a five-ycar lifetime, and maintenance and operational
costs as recurrent costs, and assuming an average class size of twenty-three
students, the total costs of reception amount to $3.65 per student when
the future is not discounted, $4.23 per student at a 7.5 per cent discount
rate and $4.85 at a 15 per'gent rate. . Co- '

The totdl cost function and average cost information for the year
1972 may be summarized as shown in Table 20 . -~ ° :

This table assumes: (a) an enrolment of 29,000 students; and (b) that
each student views about 360 hours of instructional television lessons.

The relatively low value of the ratio of average cost per student
(ACy) to variable cost per student (V) indicates that some economies o
scale ‘have already been achieved, although costs per student could be

>

-

lower if enrolments expanded. 7
. ! - Y
. TABLE 20. Total cost function and average cost for 197‘::' . ,
in 1972 United States dollars L. |
Total cost equation 4c,, AC . Cost J
N ‘N/ VN studesmgxc;ur
. = \
r-= 0% TC = 3.65 N + 520 & 23.02 §.31 © 0.064 ,
= 7.5%’ TC = 4.23 N + 538 h\ 24.27 5.74 . 0.067 |
r=15% oTC = 485N + 561 ke e ;2574 5.31- 0.072 |
) -
) - 4
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TasLe 21. ‘\veragc costs of the ITV components of Telesecundaria from year ito
year j in 1972 United States dollars (interest rate = o per cent)

To year j .

1968 1970 2 1971 . 1976 1978 198 1982 1984 1986
1966 f 185 55 30 27 25 24
1969 33 24 23 21 21
1971 20 20 20 19
1972 20 20 19 19-
1973 L 21 21 20 19
1974 ' : 2r 20 19 19
1975 20 19 19
1976 20 19 19
1977 18 18
1978 . 18 18
1980 ° ‘ - © 17
1984

From years

Average annual costs ) -

The information presented in the ycar—by—year cost table above can
be used to derive summary measures of the average costs per student
in the project, which takes into account changmg utilization over time.
Specifically, we can compute ACy;, that i is, the average cost per student
.from year i to year j wheie:

.

!

E Gf(1 + r)ki

= g,

AC; =

$ Nl + 5.
. k =i

The formula above provxdes-a measurc of average costs that discounts

the future for both costs and student utilization. This provides a more
5 interesting and useful rheasure than the average cost figure derived in

the prev10u‘s section since the latter only takes1¥¥o account utilization at

one point in time.-The ACv measure also allows the projéct planner to

determinie the length of time the prO_]eCt.tht continue to Permit unit

costs to fall to a reasonable level. It also permits one to look at project

costs from different point in time over the life of the project.

Tables 21, 22 and 23 present the AC;; for selected years of the instruc-
tional televxslon componént of Telesecundana at social rates of discount .
of o per cent, 7.5 per cent and 15 per’ cent respegtively. They serve to
illustraté several points. First, costs de€rease quite rapidly if Telesecun-
daria is projected to continue for moresthan a few years. For example,
if Telesecundaria were to be discontinued next year, the average cost

'per student over the lifetime of the project (AC;gg6,1976) would be only’

-
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TaBLE 22. Average costs of the ITV components of Tglesecundaria from Year i
’ e to year jin 1972 United States dollars (interest rate = 7:5 per cent)
o

From year: Lo years .
e 1968 1970 1972 1974 1976  1978. 1980 1982 1984 1986
1966 7 198 59 30 33 30 28 27 25 24 23 |
* o+ 1969 . . 33 26 24 23 22 22 21 % 20 19 |
1§71 20 ° 20 20 20 20 19 18 18
1972 * 18 20 20 20 19 18 18 17
1973 ~° 21 21 20 19 18 18 717 |
o T an 1974 : oo 21 21 20" 19 18 18 17 |
1{?’ 1975 . o 20 19 19 18 a7 17 .
) CBg6 . ) . 20" 19 19 17 ag 16 |
1977 18 18, 17 16 16 l
@ 1978 L . 18 18 17 16 16
‘1980 I 17 15 15 15
N ' - 15 40T
-%}?: - - .
T & o .o g

. ¢ - -
TABLE 23. Average costs of the ITV components of Telesccundaria from year 1
to yedtj in 1972 United States dollars (interest rate = 15 per cent) (

K

- -

. From year: _ To yearj -
. 1968 1970 1972 1974 1976 1978 1980 1982 198y 1986
1966 210 64 43 37 34 32 30 , 29 ' 28 28

1969 33 26 25 24 23 23 22 21 21 ~

1971 20 20 . 20 20 20 19 19 19
1972 - 18 20 20 , 20 19 19 18 - 18
1973 ) 21 " 21 20 20 19 * 18 18
i 1974 ) 21 21 20 19 19 ""18 18
\ 1975 200 19 19 18 M 1y
1976 26 v 19 9. 18, 17 .17
1977 - . 18 18 17 16 16
1978 ) - : 18 18 17 16 16

1980 . oy 'y 15 15 ,
1984 , - . 15 14

. - - . . N

>

. $30 (at a 7.5 per cent interest rate). Assuming a twenty-year lifetime,
the average cost (AC)gg6,1085) Would be considerably less: $23.
" Second, we sec that in generaljthe project cost, picture changes
as we examine it from different points in time and with different as-
\. sumptions as to its duration. As we assume a longer project lifetime,
dverage, costs usually \décl'ine, due primarily to enrolment increasing
faster than total costs (as is trug in most instructional-technology
projects). We also see that, in general, the furthér advanced the project,
the less expensive it is to continue, due_primarily to many initjal project-
develapment expehses becoming sunk costs, and also due to enrolment
expansion. *© |~ v

b

e . . . .

“rrc T 124 .
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TABLE 24. Annual cost per student of Telesecundaria 2. direct teaching
- in 1972 United States dollars

-

Direct-¥gching Telesecundaria
.

Ll ¥ - J ¢
Traditional components? . .
Administration ~ : 6 6
Classroom teacherss . 203 88
Facilities (fully equigiped classroom) 11 13
Student costs (booky, uniforms, etc.)4 28, 20
Sus-ToTAL L° T 248 125
L
ITV components
Production o 18
Transmission « - ) 2
Reeeption o 4
Sus-ToraL 0 @4
TotraL * ‘ 248 149

1. More detailed information concerning the basis of thiese cost calculations may be found 1n Klees,
op. cit., Table IIL.1, Table-II. and Appendix A and 1n Mayo et al., op. ait., Table IL3,
"Table 1.7 and Appendix B. : , .

2. Administrative and classroom factlity costs for both systems are equal to those gven for the Tele-
secundaria system in the two sources above. N

3. Asstated in the above sources, traditional system secondary-school teachers earn $4,680 per year
while Felesecundaria teachers are drawn from the ranks of primary school teachers and earn
only $2,016 per year. Cost per student estimates assume an average class size of. twenty-three.

4. Students and their families pay the costs of books, suppli;s, and umpforms. Uniforms cost 84 per
student 1n cither system. Books for the Telesecundaria system are $8 less per student than those

used for the traditional system; the latter uses general textbooks, while the former uses bookse

especially prepared for, and keyed to, the instructional television Jessons.
5. Thc‘sc costs are taken from 1hc‘scction ‘System Costs’, above, assuming 29,000 students in the
system as in 1972 and a 7.5 per cent soci?h'.ﬁc of discount.

Y - \

N 125 ~

r L

Finally, we observe that the choice of a diséount rate is quite
important; as the opportynity costs of resoudces becGme greater, so do
the real costs of the ‘project. Neglecting the discount rate (that is,
choosing a zero discount rate), as many cost studies u fortunately do,
Serves to understate project cost substantially, -even ;’l}ire so than the
average cost figure derived in the previous section” for 1972, since

.

- utilization‘was not discounted in this latter. figure. For example, taking

the average cost per student front 1966 to 1986 (i.e. assuming a twenty-
year lifetime for Telesecundaria) and not taking the value of resources
over time into account (i.e. using a zero discount rate) can result in
-understating costs by almost g0 per cent if the appropriate rate is 15 per
«cent (Le. $20 per student 2. $28 per student).

«

i ’

Discussion .

Telesecundaria would cost much less than the El Salvador system if it
were expanded to urban areas. The 4C,’s for Telesecungaria are higher
~than those for El Salvador because of the substantially higher utilization
_projected for /the latter system, e

\ v *

Y N k
. 3 ‘ v

Q | ’ " 1 2 5
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TasLE 25. Annuél cost per student of Telesecundaria v. direct teaching operating
@ in an urban environment in 1972 United States dollars ! )

Direct teaching Telesecundaria

-

36l

Traditional components® * . .

Administration 50 50

Classroom teachers® 94 40

Facilities (fully equipped classroom) . . 28 28

Student costs (books, uniforms, etc.) ' 28 20 7 ]
SuB-TOTAL . 200 138 E

ITV components*
. Production o 1
Transmission o o
Reception - o 4
Sus-TOTAL o 5
. ToraL . ’ e 200 143 .
. 4 .

-
1. More detailed nformation concerning the basis of these cost calculations may be found in Klees,
op. cit., Appendixes A and B. .
2. Admunistrative costs ard classroom facility costs are higher than thése assumed in Table 24
 which reflected Telesecundaria’s historical experience; the cost figures utilized above are the
actual historical costs of the traditional direct teaching system in México, which has a much R
higher administratsve overhead and employs much more expensive classroom facilities than
. does the rural-based Telesecundaria system.

3. Classroom teachers for both systems are less expensive per student than was the case in Table 24,

“since in urban areas the average class size is 50 students.
v - §. These costs are taken from the section on system costs, above, assuming a 7.5 per cent social
. rate, and an enrolment of 580,000 students, which was that of the traditional system inthe cight-
state region 1n 1972. Transmission costs per student are virtually zero with such a high utilization.

T

N ]
One of‘the miain reasons the over-all cost of Telesecundaria is
6w is its low production cost. ¢

‘

Cost comparison with the tra\iit{)nal system . .

Telesecundaria is one of the most interesting ITV systems in the world”"_
because it is one of the few that has been shown to be .cost-effective in
relation to the traditional direct-teaching system. «

Table 24 presents the costs per student of the Telesecundaria system .
as a whole, including the traditional components and ITV components *
and costs per student necessary for the traditional system to work.

We find the traditional system in rural areas much mere expensive " .
(65 per cent higher) than Telesecundaria: $248 per student for, the
traditional system versus $149, per student for Telesecundaria. If more
than 29,000 students, receive -Telesecundaria, the figure would be
even lower: for 500,360 students, Telesecundaria would come to $130
per student. : ‘ .

. One of the apparent reasons (seen in Table 24) that Telesecundaria

is cheaper is its use of lower-salary teachers and lower-cost textbooks.

This, is because Telesecundaria uses primary-school teachers and as

.
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TasLe 26 Sources of funding for Telesecundaria v. direct teachmg in 1972
United States dollars

Direct teaching? Telesecundaria®

-
i e s o _oeeneare
So;xrcc of funding - Cosl/Slu'dcnl[Ycar Af - Cost/{Student/Year %
.Government 168 ) 64 112 75" ¢

Locality (student, families
and parents’ organiza-

tions) 32 16 35 24
Private industry
(Channel 5) — - 2 1
200 100 149 100

. These costs reflect the historical costs of operating the traditional direct-teaching system (see
Mayo et al,, op. cit., for details). Students and their families pay $28 for books and uniforms,
plus a $4 Tmual fec that the Secretariat of Public Education collects and conmbutcs to system
operation costs.

2. For Telesecundaria, Chnnncl 5 contributes the transmission facilities, while students and theirr -

families are rcqulrcd to pay the costs of books and uniforms (820 per student per year), the cost
of oonslruclmg and maintaining classroom facilities (S11 per student per year) apd tht cost of
reception equipment and maintenance (84 per student per year). The $4 annu a?'lﬁ:c is waived
by SEP for Telesecundaria students. .

long as their salaries’ are lower than secondary-school teachers this ™

difference will persist. .

\

.

Expansion alternatives . ; - .
&
W

The analysis is based on the works of Klees, and Mayo et al., already
mentioned. If Telesecundaria were to expand enrolment w1thm e
cight-state region and remain in rural areas, the annual marginal

. cost per, student of expansign would be $r29, but if Telesecundaria .

were to expand into ‘urban areas in direct conjunction with, or as a
replacement for, the tradmonal direct-teaching system, its costs would be -
very different. -
. Table 25 represents an approxxmatlon of costs of Tclesecundarxa
if it were introduced into urban aréas, comparcd with those of. thc
traditional system.

If Telesecindaria coverage were to be expanded natmn-wxde a

"¢, different transmission system would be needed. With 1 million students

I,such a system, the cost per student would come to $145, thus leading
to a total saving of 855 million annually. This would probably lead to
hard political opposition; hence, cxpansxon will probably have to be
kept to the rural arcas. If the expansion of Telesecundaria takes place
over an extended period of time and does not threaten the position of
existing secondary-school teachers, it could become a good alternative
to the traditional systern. The moncy saved could be used in giving
mor€¥education to rural youth.

o
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System financing : \

also to look at whe is paying these costs.

Table 26 shows costs, on a per student basis and by funding source,
that have been operative for Telesecundaria and the traditional sec-
ondary-school system. . ' N\

\

It is important not only to analyse the total costs of a\gi\ven syste}lq but

Conclusions

Telesecundaria is cost-effective. It was initiated entirely by the country
utilizing it, without external finapcing or technical assistance. Subject-
matter tests did not show large gains for either the Telesecundaria
student group or the traditional group. But Telesecundaria is signifi-
cantly more costzeffective than the traditional secondary-school system
and alternative expansion possibilities should be taken into consideration.

But a system which encourages the migration of bright rural
youth to overcrowded Mexican urban areas that already have significant
unemployment problems may not be a cost-beneficial system. And ‘this
is a problem common to most developing countries. Attention must
be given to the goals toward which this potential will be dirccted.

-

-
- N\
N

B .

Programmed instruction .

A " - ' u’

- s - 5 [

A programmed-instruction project in Central Africa’

«

‘1 Background data
fl‘
1.1 State of the project

The project was launched b; Unesco in 1967 and subsequently taken
over by the Senior Teacher Training College of Central Africa (ENSAC),
Brazzaville, with financial assistance from Unesco and subsequently

.
- v hs

1. This study is based on data contained in two reports prepared by Mr. G. Nihan
and Mr J. Pocztar following their mission to Brazzaville (May 1974): Les cofits
d’un Cours EP: I"Expérience EP en Afrique Centrale’ (July 1974) ; Evaluation du Project
d’EP en Afrique Centrale (Unesco, Séptember 1974). The reports in question
were mimeographed documents, of which only a limited number of copies were
run off. 1. ) M .. e

>
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from the United Nations Development Programme (UNDP). By the
date of the mission of May 1974, sufficient time had elapsed for it to be
possible to distinguish fairly clearly the various stages in the project’s
development. The mission identified three such stages: ‘

1. From 1967 to 1969: the opening period was one of trial and crror,
owing to inadequate planning and organization. Production was
tentative, still fecling its way, and only a few programmed sequences
were completed.

2.~ From 1969 to 1971: Three phases were distinguished in this écri.od,

both for purposes of the case study and because this division
corresponded to types of activity that varied in range and intensity:
(A) In July 1969 a ‘production course’ was held with the help

~ e

- and staggered production. Th

of Unesco consultants, general lower-secondary school-teachers
from the Pcople’s Republic of the Congo and from other
Central African countries, and the Unesco project expert.
Production was started all ‘over again from the beginning and,
in the space of a month;fifty-six sequences were produced in
four subjects. Some of these were evaluated. In this connexion,
the stuiy carricd out by the consultants in 1974 arrived at
an important conclusion: e formula of a concentrated
‘factory production cour¥e” is freferable to that. of dispersed
g\advantages are not just fi-
nancial but above all organizational‘:‘.thc various tasks involved
in the programming process can ‘.bre easily ;be rationalized
when prototypes of validated sequenceg are already available
in large numbers. Concc_nira;cﬁ‘proquction also facilitates
concentrated and. mass reproduction, and hence savings in
‘time and money. ;

In 1969-70 the programmed-instruction (PI) team validated
fifteen of the fifty-six sequences produced, produced seventeen
others and reproduced them in 500 copies used by 500 pupils
in the bottom form of three gencral lower-secondary s\cgools
in Brazzaville. Each copy was used once by cach pupil. '{he

* .sequences were corrected and-revised for final production.

T

In 1970-71 1,200 copies of these thirty-two sequences were
reproduced and studied by 2,250 pupils from ten general
lower-secondary schools in and around Brazzaville. Each
sequence was used on average twice, which demonstrates an
original “attempt at rationalizing the programming process
by modifying the ‘utilization’ factor in order to improve
output from the various phases.

(For reasons of convenience, we will refer to the three phases of this -

period as A, B and C.)

,

3. In1971-72 the PI service team of ENSAC decided to make large-
scale use of the sequences produced. The aim was to reach close

ERIC
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to 20,000 pupils, re-using each sequence an average of three-times,

which called for the production of from 6,000 to 8,000 copies.

The scale of the operation was such that only a few sequences were

produced. The desired use was not achieved\because of the lack

of a precisc estimatc of requirements in matertal, equipment and

staff. From this failure the proper approach was learnt, but it

proved impossible to apply it because of lack of financial resources,

. which had been grossly undgrestimated. The lessons drawn from

this unfortunate experience provided the basis, however, on which

to cnvisage a subsequent phase, which will be analysed in the
next section, ‘Costs’.

(This phase, whose essential aim is mass production, will be referred

to as D.)

- I/Q,W the period 1969-71 ‘

1.2.1  The reasons for this choice

This period was chosen despite the fact that it did not lead to truly
generalized use or, to employ the stock phrase, to true development.
The reason is that thc data are extremely precise in regard to production
and reproduction in phases B, C and D.

a Production appears as a fixed cost in relation to reproduction in
phases B, C and D. In B and C, reproduction was limited (500 and
1,200 coples) and ‘amateur’ in that ordinary office cquipment was
used chiefly stencil and duplicator. Page assembly and stapling of
booklets were done by lower-secondary pupils and not by personnel
detached for the purpose. Phase D moves on to an industrial-style
approach in view of tbc number of booklets to be reproduced (32 se-
quences X 8,000 coples = 256,000 sequence-booklets). Duplication
gives way to oﬂ'sct .5tenc11 to photo-clectric processes and zinc plates,
hand staplerito electnc stapkcr office trimmer to a printer’s electric
guillotine; the amount of paper progresses from a few hundred kilos
to several dozen tons. The work now has to be planned and systematized,

by splitting it up into the successive operations involved.
’ te - °

I

1.2.2  Advantage of the period chosen for the case study
This results from several factors.

First, the ready access to data concerning the time and cost of .
productxon, reproductign and the following stages.© The period is
specially revealing not \nly from the analytic point of view but also
in practice, since the wgy in which the problems of rationalizing the
programming process wfre tackled:can be studied.

; Second, PI is used in the classrgom, with the help of teachers who
in fact play the ‘part of monitors. Hence it is not entirely substitutive,
but has a supportive function. The PI costs are costs added to the “usual
cost of instruction. Thus from the institutional point of view, it i not .

;} | ' s ‘ 130"
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TasLe 27. Costs of production, reproduction, distribution and promotion for thirty-two programmed instruction sequences in
mathematics, Pcople’s Republic of the Congo (Bottom form of general lower-secondary schools) in 1974 United States,
dollars . “ -, ¢ .
N , N ¥ A . |
. Phases \\ / - ) 0‘:1
Sequences 1-15 - Sc(‘{ucnca 16-32 NerrD  Final sequences 1-32 * .
Operation A (‘;)o copies) z B (500 copies) /-‘ s+ G (1,200 copics)
N - - Fixed cost ~ Variables*  Total Fixed cost  Variable Total - Fixedcost  Variable Total :
v ; : cost cost Co- cost ¢ . ]
2 ~ - . t B
- Preparation (labour) 776.2 - 776.2 — — — — — —_ ‘
Production (labour) 6,492.4 — +6,492.4 8,276.1 — 8,276.1 1,129 — 1,129 a
#upervision (labour) 1,222.2 - 1,222.2 756.5 = — 756.5 252.1 . - 252.1
Validation (labour) . - — — — - — 919.1 —_ 919.1 -
Depreciations 190 —_ 190 557 —~ 557 179 — 179
’ Recurrent cost . . —_ — w7 . = N
i TOTAL PRODUCTION 8,680.8 “2em 8,680.8  9,589.6 —. 9,589.6  2,479.2 e 2,479.2 &
R(!Jroduction N . -~ . - ’ .
Depreciation of machinery 3.8 2.4 6.2 . 44 27 74 8.2 121 20.%
Labour 6oo 536. 1,136.8 2#3.2 57.2 200.4 439.2 253.6 6g2.8
Materials -« 65 146.7 211.7 73 167.3 240.3 134 951.8 8858 " .
Depreciation of premiscs 44.7 9.6 54.3 50.6 10.7 61.3 95.2 48 143.27
Poyver for machinery 0.2 0.5 ‘0.7 - 0.2 0.5 0.7 0.3 v 2 1.7 ‘2 .
TortaL REPRooUC‘l’lgN “7138.7 696 1,4009.7 361.4 2384 + 599.8 676.9 1,067.2 1,744.1
> T i L. : . L
- Distribution - . ) “
Labour . - — — - . - - 453-7 - 4537 s
. _ Travel éxpenses - . — . — - . = — 427.3 "' —_ 427.3
TOTAL DISTRIBUTION - - — - — - — 881 °  _— -1 - 881, .
Promotion - e U ) c oo -
- P ToTAL . 9,394.5 696 10,090.5 . 9,951 ' -238.4 , 10,1894  4.037.1 1,067.2 551043
s » ' B 55 . - s
O ‘ - - -, (Y . ,
Fric 13 ) ~ . 132,
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med instruction sequences in
chools) in 1974 United States

production, distribution and promotion for thirty-two program
public of the Congo (bottom form of general lower-secondary s

> Phases
Sequences I-13 Sequences 16-32 Final sequences 1-32
A (590 copies) B (500 copies) C (1,200 copies)
Fixed cost Variable Total

Total Fixed cost s Variable Total

cost . Cost

' 776.2 - —
6,492.4 8,276.1 8,296
1,222.0 756.5 ] 756.5
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really a system. It would begiﬁ to become one if, for example, its use
resulted in combining several classes under a single monitor, thus
4 freeing teachers for other tasks. In this case, there rcally would be"
. substitution (the possibility is worth considehi g where teachers do
not possess the standard of competence reqdired, for example, or
where teachers having the necessary qualificatiors are too few in relation
to the number of pupils). )

2 Costs - -

B
Al ]

2.1 Costs of production reproduction, distribution gnd promotion for thirty-two
programmed-instruction sequences o
Table 27 shows the costs of the various production, reproduction, distribu-
tion and promotion operations for thirty-two programmed instruction «
sequences in mathematics for the bottom form of general lower-secondary
schools in the People’s R?public of the Congo.
M ~

P

2.2 Comments

—

Certain comments arise in connexion with Table 27: ,
1. Times and costs are specific. They arc valid only in their own'
. context and for a particular aspect of the process of implementing

a programmed-learning course. ' )

It is nevertheless interesting to note that the unit costs for -the
preparation of a sequence in the first and second phases are almost
identical (8579.to $564), although the production process is entirely—
different. In the first case, in addition to the Unesco consultants,

N teacher-trainecs took part in the work and ecach sequence required
an average of 70.3 hours to produce; in the second case, an average
of 42.3 hours only was needed, because production was undertaken
by the Unesco expert and national teachers associated with the
project. Nevertheless, the lower cost of trainees made up for stheir
lack of skill. Thus one factor seeiyis to offset the other, and it would
be interesting to check thtﬁgiiﬁcance of -this—later, in relative

_terms, in relation to the results obtained through other surveys.

2. On the other hand, the reproduction costs for phase A wercun-

usually high,-for such mechanical jobs as binding wert carried out-

* . ¢ by the consultants and trainees themselves, whereas in phases B
and C they were mainly left to voluntéer pub‘ils. .

o This prompts the observation that, as far as future prospects

are concergied, the sccond phase is more representative of repro-

‘duction ggsts during an experimental period (as explained above,

" phase C, with a run of 1,200 copics, was not really necessary from
the pedagogical point of view). ‘ -
3. Distribution costs in the first two phases havé been omitted, since -
the experiment took place in the schools of Brazzaville, as opposed
to phase C, where booklets were distributed throughout the country.

"ERIC ' 133 o

» -
Aruitoxt provided by Eic: . . R




Case studies

© 135 .

4. There seemed no point in adding up the total cost for the three

phases, since the actual execution of the programme did not

require all that amount. On the other hand, it is interesting to

- not¢ that if the average cost of a.sequence is calculated .on the

assumption that it will be produced by the methods described for

phase A and reproduced by the methods of phase B, the unit

. totals come to $578.80 and $35.30 respectively, making a total of

$61r4.10 for a one-hour sequence for 500 pupils. Phus the optimum |,

o  cost of a one-hour cxperimental sequence comes in this case to
$1.23 per pupil. . v
This total should not, however, be considered solely within
the strict context of a programme cxperiment. The cost is modified
if the system goes into general use, as alrcady shown by the same
calculation appllcd to the rcproductlon of 1,200 copies (for use
by 1,200 pupils), since the hourly PI cost falls to $0.53. This is due
to thc fact that there is a fixed production and reproduction -cost
(depending on the number of copies) which necessarily involves
different unit costs accordmg to the scale of use of the sequences.
Without delving further into questions of cconomic theory, suffice
it to say that what are needed are sufficient data to be able to
M produce a graph of average costs based on the application of
programmes at different.levels and using different means of repro-
duction. In this way, it could be shown that, given the agtual
structure of total costs, the unit cost, i.e. the cost per pupil-hour
of a widely disseminated PI course, can be roughly cquivalent to
the costof prmtmg the course booklct This is an important point,
for the opinfon is still widespread that production costs for such
courses are too high to allow PI to be used on an operational footing.

"

.2.3  Conclustons .

As previously stated, this document is, at the present stage, a workmg
‘instrument and no important conclusions can be drawn &gm it concern-
ing the costs of programmed learning. The phase of widespread use of
producuon has yet to come and it will have to be studied at a later
stage in order to obtain a_more accurate idca of unit costs. In order to
evaluate thesescorrectly, fixed costs must be distinguished from variable
costs. The latter are determined, infer alia, by the production factors
employed, the choice of which itself dcpcnds on the chosen volume of
productlon Thus what-has to be found is the cheapest possible combi-
nation of thése factors which is capable of producmg, a specific number
of sequences.
It should further be borne in mind that, as in Brazzaville when the
PI booklets were used several times by pupils, production and repro-
duction costs have to be regarded as investment costs to be amortized
in the same way as capital expenditure in a conventional educdtion

\\‘l ‘ . 1 3 & r . - [,
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. ~ )
system. In order to reduce the calculated amortization cost to a mini-
mym, the programmcd courses accordingly have to be put to intensive
use. Once agam optimum conditions were never achieved in the phases
.analysed, since the costs under consideration relate to an experimental
period only. :

The fact is thata number of elements are missing and it is impossible,
at the present stage, to derive from the data in the table any parameters
that could be of subscquent use. *

Nevertheless, the available evidence suggests that, in the case of
programmed instruction as in the case of other technologies, the scale
of the technical resources employed warrants an c&onomic, approach
based on such traditional concepts as the combination of factors, econ-
omies of scale, and so on. This will be one of the purposes of the next
section, which may help to introduce some new clements into a field
where therc ‘would seem to be no means avarlable for comparing the
costs of programmed learning with its Benefits.

\

3 Cost analysis : '

3.1  The time devoted to a programme

L)
This section deals with the time spent on the production, reproduction,
distribution and promotion of a thirty-two-hour mathematics course.

Tasre 287 Production of mathematics sequences 1-15 (in hours)

EAd -

° T Stage
Participants Preparation  Production  Supervision Revision Producuon Total
i’ e 11

Consiltants. 25 8o 40 — . 25 . 170
Unesco expert - 5 20 10 — 5 40
ENSAC expert 10° 100 — . — 110
National trainees 30 550 . 100 55 —_ 735

TotAL 70 750 150 55 30 1,055

N
TaBLE 29. Production of mathematics sequences 16-32 (in i:ours) )
Stage .
Participants Production  Supervision  Production Supervision Production Total
I II1
- /
‘Sucntlﬁc adviser — 51 » - 45 = 96
Unesco'expert 136 — 51 — 15 . 202
National teachers 136 — — — 15 151
Teacher (French
Co-operation
Service) 119 — 51 — 15 185

ENSAC-expert 34 — 51 — —_ 85

Torar, ] 425 . 51 153 45 45 719

~
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TaBLE 30. Final production of thirty-two mathematics sequences (in hours)

. ~

) St ‘ )
il Total

\ Participants . Validat§on Supervision  Production
L .t K] v . e

Scientific adviser . — 32 — 32
Unesco expert + — . — 32 . 32
"National teacl}ers . 54 -~ 32 86
Teacher (French Co-operation Service) 54 — 32 86
: P 1 —_ 22 —
ToraL . ~ 108 32" g6 236

- ! . - -

" + »

" It was out of the question to base the calculations on the regular
*working hours ¢f the officials involved in the various operations, since
these did not correspond to the actial time devoted to these operations.
In C/onsidering what js said below rgiga,rdinga the bases used for the
cal ions, it should accordingly be borne in mind that these relatg

o the actual (productive) hours worked. -

.

~

3.1.1  Production times . J
For the first phase of productign, times were calculated on the basis
of estimates by J. Pocztar who had been in charge of the ‘factory course’
in robe 5 times are sHown in Table 28.

Broductiofi times for the second and third ‘phases of production *
were calculated ofi the basis™of data supplied on the spot by the counter-
part of the Unesco expert, who is now the national official in charge
of the programmied-instruction section of the *Ministry of National
Education.. This official took part in all phases of the project; he took,
notes and, generally speaking, kept ‘accounts’ of the various production
stages, and these were accurdte’ gnough to make an estimate of the time
devoted by cach participant tq, production. These times are recorded
in Tables 29 and 30. : . -

Observation No. 1. The tables do not take account of manpower-
units collaborating in the work. It was’ decided that such information
had no decisive influence on the cost calculations presented in this
study, However, if a largé-scal¢ programme were set in motion, this
element would obviously be relevant to theeplanning of the various
tasks. . o

A manpower breakdown for the various phases is-given below. for
information purposes: . e
Phase A: Course: 122 man-days divided among the Unesco ¢

three consultants and a Unesco Headquarters official, togéther.§

occasional afsistance from Unesco experts teachiftg -ai - ENSA( )

(Brazzaville). Finally, twenty-nine trainees participated for *a -

period of sixteen days, and ten for a period of fourteén days. y
Phases B and C: A Unesco expert, thre¢ Congolese lower-secondary

teachers (one being the éxpert’s counterpart), a teacher from the

. ;

¢
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TasLe 31. Time taken to duplicate programmed instruction sequences

=

Woérk units

, Task Staff Material Machinery ~ Premises 'I(')x;n ;al:::;:ln i .
X and type
¢
" Typing 1 “ %endl 1 mechanical Expert’s g0 min. )
> ' typgwriter office
Drawing, symbols, 1 . (:
checking 1 stencil — Expert’s 20wl .
' L ) .office .
’ * ] -
Printing . ‘
Fixed tirhe 1 1 stencil . Electric Room at 4 min. (fitting
copier ENSAC of stencil
! ‘ . . . and trial)
Variable time  « 1 100 p. .- Electric Room at .82 sec/100 p.
‘ ¢ . copier ENSAC
Trimming 1 800 sheets 1 trimming  Literacy 40 sec for f
” machine Centre 3 cuts
4o . —~8 . .
Stapling . 12 ° 1 booklet 2 fechanical Expert’s 55 sec

- staplers office

-

French Co-op‘e%ation Service and a Unesco expert teaching at
ENSAC. .

Observation<No. 2. There is a considerable difference in the total
time devoted to the first and second phases, the first producing a unit
time per sequence of 70.3 hours and the second 42.3 hours. The\m{s;;n
N is that production was less efficient during the first phase because of the
e presence of trainees. On the other hand, looking at tfe operation as a
' whole, it will be seen that the first phase produced also proyided thirty
teacher-trainees with training in PI, a nét unimportant factor in the
process of in®oducing this technology.

-

3.n.2  Reproduction times and materials required -~
The reproduction time for the sequences was calculated on the basis.of an
. analysis of the different tasks! involved in duplicating the sequences’

for'the three experimental phases. The times are therefore specific to
this experiment. This is specially important-for the time spent on dupli-
cation, which could be improved by making more intensive use of plant
(a faster copying machine or offset). It should, however, be noted that
the transfer to reproduction techniques involving more advanced

1. This analysis was made with the help of the head of the PI sectionand, for
the duplication process, with the head of the printing service of ENSAC, which
o between 1969 and 1972 published all 'the sequences described here.

ERIC © ™ 7. 137 . -
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Tasre 32. Reproduction times for fifteen sequences of 500 copies each and
materials required (in hours and specified quantities)

Preparation

Printing (duplication) time

Finishing

Drawing,
symbeols,
checking

Typing

Fixed

Vari-

able ) Total

Trim-

ming Stapting

Machine-hours

Man-hours

Materials
(in specified
quantities)

e

67.5

67.5 45 (Unesco)

45 (trainees)

135 -
stencils /

(+ 15 h
spoiled)

9 15.5

9 135

24.5

24.5

37,500 sheets
(+ wastage)
= 41 reams of
paper

-

0.5

0.75 115 (trainees)

..
1,500 stapless.

= 150

. Premises
(in hours) 67.5
Electricity’

(in kWh) 2.7

machinery may cntail longer preparatitn times. The basis of calculation
. is shown in Table 31. )

The quantity of material needed for the printing of one thirty-twos
page booklet containing a one-hour course is as follows: five sheets of
19 X 33 ¢gm, 8o g/m? paper (four printed on both sides plus one test
sheet); e stencils per sequence regardless of the number of copies
(eight for content, one for the test sheet); printing ink—estimated at

0.3 g per m? of paper; staples—two per booklet.

Observation No. 1. The times indicated do not include the transport
of materials from one place to another (apart from ‘the trimming machine
which was in a different building). These times seemed too insignificant
b be taken into account; however, they would have to be considered
in a larger operation. i

Observation No._2, JThe,time for ‘drawing and symbols’ varies ac-
cording to subject.

Observation No. 3. The stapling team consisted of an official, a sec-"
retary and ten pupils (unpaid) for phases B and C. The cost calculation
therefore includes only the salary of the official and the secretary. For
phase A, the work was done by the trainees and the Unesco experts.

Tables 32, 33 and 34 indicate the time and materials necded to repro-
duce the sequences for the three phases: 500 copics for phases A and B,
1,200 for phase C. , )

4.7 5-4 3

3.1:3  Distribution times , "':(
The distribution times for the 500-copy experiment were not estimated,

since it took place in three general lower-secondary schools in Brazzaville.

138
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‘TasLE 33. Reproduction of seventeen sequences of 500 copies each (m hours and
- specified quantities)

t

Preparation Printing (duplication) time Finishing
& *  Drawing, Vari- ‘ Trim- °
N Typing symbols, Fixed+ able ; Total ming Stapling
_Checking )
: Machine-hours 6.5 —_ 10 17.5  27.5 0.5, —

2 . LI .
Man-hours 76.5 51° 10 17.5  27.5 0.75 ‘130 <
Materials 170 — — 47 reams of . — 1,700 staples

stencils paper
1.3 kg. of ink
Premises i PR
' (in hours)  , 76.5 51 10 17.5 27.5 0.5 11
Electricity -
(in kWh) — - 3 33 83 3 —

TasLE 34. Reproduction of thirty-two sequences of 1,200 copies cach

Preparation Printiug (duplication) time Finishing
Drawing, Vari- Trim- ‘
N Typing symbols, Fixed able ‘Total ming Stapling *
checking’ .
% Machine-hours 1 — 19 .2 8.2 2.2 —
44 79 9
Man-hours 144 g6 - 19 9.2 98.2 2.7 \586\
Materials 310 - 211 reams —  7.000 staples
stencils ) (1,000 sheets)
6.5 kg. of ink .
) Premises .
(in hours) 14 — 19 79.2  ¢8.2 2.2 49
@
Electricity
(in kWh) — — 5.7 238  20.5 55 4 - —

The distribution times for the third phase—prior to general intro-
duction of the thirty-two mathematics sequences—were taken into
account, since the counterpart himself distributed the sequences among

N various up-country general lower-secondary schools.? The vagaries of
. traditional methods of distribution were thus responsible, for a total
of thirty days on mission. Incidentally, this illustrates one of the major
material problems encountered when planning to set in motion a
programmed-instruction course.

~

»

1. Pointe Noire, Minduli, Dohsxc, Mvuti, Jacob, Madingu, Slbm/ro/rlkousé("
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TasLE 35. Radio and tclcvisionﬂbroadcasts produi:cd to promote PI

-

K . Duration. N ‘Total number of hours
. o Tyee 2 (minutes) Number j{adlo Television
1969-70 Radio 30 3 1Y,
tg70-7 Radio 30 1 Y ,
o .- Television . 45 N 3, -
1971-72 Radio 30 3 1Y
. 1Q72-73 Radio 30 4 2
197374 Radio 30 3 Ty, A -
Television .50 2 l‘%
ToraL .17 7 2%

3-1.4  Time devoted to promotion \
Table 35 indicates the broadcasts made by the expert’s counterpart.
It should also be noted that the Undsco expert took a special interest
in this matter, and it is no doubt thanks to him that the People’s Republic
of the Congo is now so receptive to this educational technology. However,
it did not prove possible to calculate the time per expert devoted to
this activity.? *

3.2 The costs of a programme ,

The following paragraphs contain an estimate of the costs of each
operation (production, reproduction, distribution], dealing scparately

in each case with labour costs, machine costs, a share in recurrent
g

costs and, where apprbpriate, the gosts of materials.

\
3.2.1  Prolluction costs . - i}
1. Labourwosis per hour. These costs were estimated as follows: (a) annual
salaries (including social-security costs but not family allowances) for
staff belonging to the administration of the People’s Republic of the
Congo; (b) fees (per diem and travel expenses) for consultants (however,
travel expenses have been shown separately in the tables in order to
make allowance for their ad hoc nature); (c) salary and other expenses
for the Unesco expert. o _—

Moreover, the basis for calculating costs per hour was determined
after deducting leave time and public holidays from working hours.
Similarly, for the production and supervision phase, it was assumed
that time could not be translated into ez[tual costs without taking into
account®he fact that, in the long run, rkal productive time is less than

. average wdrking time. The various parallel tasks which are not directly

linked to the preparation of sequences were estimated at 25 per cent
of the time of service used to calculate the cost per hour,

1. Special mention should be made of the fact that PI has formed part of the teacher-'
training curficulum for student teachers, at ENSAC since 1968. :

’ R

ERIC ' .

Aruitoxt provided by Eic: .
: -

-

o




'

The economics of new educational media

142

-

Thus it will be seen that an_element additional to the explicit cost
of production is introduced, namely the implicit cost of the various
activities which accompany the production and supervision of sequences,
but whose contribution, from a strictly production standpoint, cannot
be taken into account. ; )

The Unesco experte The expert’s hourly salary is based on average
vncsco payments for 1969 and 1970, as they appear in the Wnesco
.accounts. This average includes the travel expenses paid by Unesco
at the end of a two-year figld appointment. The years 1971 and 1972
have not been taken into consideration, since the accounts published
by UNDP, the agency.sponsoring the project during’ this period, no
longer include net salary but only a standard salary. - ; )
~ Calculating base: $25,200 per year (46 weeks” work a%q.o hours
per week); 1,380 hours spent on ‘prdduction and supegvision’. Cost
per hour: $18.26. - ) /y,

«  MNational teachers. These consist of young teagygin category A.Il
\ and at the second step of the social*services scalé, earning a salary of

. 1,013,555 C.F.A. Francs per year (including Tetircment contributions
» but not family gllowances), i.e. 8§3,645. . .

v

. The actualjtime dévoted to production and supervision was esti-
mated on the following basis )eave, fifteen wecks; public holidays,
half a week; weckly working time: twenty-four classroom hours, plus
sixteen hours for marking and preparation.

Allowing for the 25 per cent deduction referred to above, this
makes an annual total of 1,095 hours.? ©

Unesco teacher-experts from ENSAC. Costs arexi(ft;?ntical with those
of the project expert, since the contracts of these teachers cover activities
other than teaching (for example, the training of counterparts). It
might also be”mentioned, in passing, that the annualcost as estimated
above for the project expert, i.e. $25,000, is also roughly equal to the
average cost used at that time for project cvaluation purposes. In the,
absence of other data, we have therefore taken it as our basis. Cost
per hour: $18.26. A

%

Teachers supplied by the French Co-operation Service. Having no ﬁgurzs,
for the average cost of such teachers and considering that their partidl-

1. It is interesting to note that in J. Vaiz&&ettal., The Costs of New Educational Tech-
logies (Lisbon, Centro de Economia—e Finangas, 1971) the conclusion is
ached that in the United Kingdom, a teacher makes an arfnual contribution of

. . 1,200 Hours t& his school at a total cost of £1,468. Nevertheless, as Vaizey points
out, a_teacher is unable to produce and revise 4 large quantity of programmed-
instruction material without interruption. Vaizey therefore increases the annua

- cost of the teacher by g per cent, which is cquivalent to reducing his actual
produgtive time to 1,092 hours per year, a figure very close to our own.

- ; -
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pation in the programme was fairly limited, we have arbitrariiy taken
their cost as $15,000, i.e. 4,165,000 C.F.A. Francs, including the con-
tribution by the Government of the People’s Republic of the Congo
of 480,000 C.F.A. Francs (subsistence allowance) and 420,000 C.F.A.
Francs (hopsing allowance). '

The annual hourly total.was calculated on the same basfs as for
national teachers, namely 1,095 hours. Cost per hour: $13:69. ¢

Supervision costs.! The supervision was carried out by the course
consultants during the first phdse; the costs are therefore evaluated on
the basis adopted for the course (see below).

On the other hand, during the second and third phases, supervision
was provided by the St Cloud Senior Teacher Training College. Up
to May 1971, daily consultant fees, without travel, were $63, that is
an hourly cost of $7.875.2

Course cpsts. 'This phase is taken separately from the other two, |

since it witnessed a period of intense production for whith detailed

figures are available:

Consultants: fees and per diem for four consultants, for a period of ninety
days, $6,989.60; travel costs for four consultants (source: Unesco
accounts), $3,684.00; total working time, 692 hours;3 real cost
per hour, §10.70 (fees), $5.30 (travel).. . .

Expert: cost for 32 days or 4.57 weeks (on an annual basis of $25,000),
$2,500; working time, 177 hours;® real cost per hour, $14.10.

Trainees: The hourly cost of trainees is the sum total of the following
elements: ‘ .

The cost to the government, i.e. the economic cost per hour
of a lower-secondary teacher, at the first step of the social-services
scale, calculated on the basis of g1 7,500 C.F.A. Francs per year (or
. $3,303). In all, twenty-nine trainees, earning on average the
abové annual salary, attended the course for sixteen days, and
3
1. This refers to the scientific, or more accurately the didactic,supervisig)rjl ofsequences.
2. Source: Bureau of Personnel, Unesco. . .
3. As estimated by the course director, the time devoted to production (in-hours)
was as follows: .

Maths (bottom

f ) Science Geography Grammar )
Subject kz‘:’; x; :;ﬁz:g::)") (13 sequences) (8 sequences) (18 sequences) Total
Consultants 200 ‘ 200 . 93 , 200 692
Expert . 50 50 .27 . 50 177
Trainees 830 520 390 870 2,610

Taking into consideration the fact that the purpose of the course was production
and applying the same costing principle, we have therefore included the total
“cost of consultants under production.

oo - -
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TasLE 6. Production costs (manpower) of mathen"latics se(iuenccs 1-15
(bottom lower-secondary) (in United States dollars)

Stage . )
Participants Preparation Production .Supervision  Revision Prodlliction Total
Consultants - .
(including 385.50  1,233.60 622.80 — 308.40 2,550.30
. travel) . 133 425.60 218.80 . 10640 . 833.80
Unesco expert 70.70 282.80 141.40 — 70.70 565.60
Teacher expert .
" (ENSAC) 182.6 182.6 — — — 2,008i60
Trainees ‘ 137.4 251.8 459 251.9 - 8,366:30

ToraL 776.2 5,861.4 1,222.2 251.9 379.10 8,490.8

v

TaBLE 37. Production costs (manpower) of mathematics sequences 16-32
(bottom lower-secondary) (in United States dollars)

Stage
Participants ° Production Supcrvision.”de;llction Supc;wliismn Prodlulction Total
L !
Scientific )
adviser — 401.88 — 354.60 — 756.48
Unesco expert 2,483.36  _ — 931.26 — 274.90 3,688.52
National teachers  452.88 — . - — 49.95 502.83 |
Teachers (French 1,629.11 - 698.19 — 205.35 2,532.65
Co-operation : .
Service) "
Teacher expert 620.84 f— 931.26 — — 5 1,552.10
(ENSAC) ) ’

ToraL 5,186.19 401.88  2,560.71 354.60 520.20 9,032.58

ten trainees for fourtecen additional days: a total of 604 man-
. days (including Saturdays and Sundays) ¢
*+ Since a teacher is on duty 36.5 wecks per year (sce above), i.e.
.- 255 days, the total econofic cost of the course to the government
/ 5 s $7,824 and the hourly economic cost per traince is $§3 (cal-
culated on the basis of 2,610 hours which répresents the total
hours of service supplied by trainces, as indicated in the footnote
on page 143;
The total cost to Unesco, consnstmg of per diem and travel expenses
to a total of $4,118: cost per hour: $1.58. The total cost per hour
_of trainees is therefore: $4.58.
Tables 36, 37 and 38 show the production costs, in terms of manpawer,
of the first, second and third phases as dcscrnbcd above. T

‘
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TasLe 3@ Final productxon costs for thirty-two sequences (bottom lower-
secondary) (in Umttd States dollars)

a 5
Participants ' Suage g Total
P Validation Supervision Producqim’ . ota
Scientific adviser — 252.16 —2 252.16
Unagco expert — — 585%% 584.32
National teachers 179.82 T ’ 106.56 286.38
Teachers (French
Co-operation Service) 739.26 —_ 438.08 1,177.34
ToTAL 919.08 252.16 1,128.96 © 2,300.20

2. Capital production costs. Capital costs cover only the use of premises
during the production of sequences, since no heavy equipment was
necessary at this stage. These premises were in the buildings of ENSAC,
where the project expert had an office and the use of a meeting room.

Although the depreciation cost shown herec may scem minor,

we felt it should be included in the study because it represents an im-
portant cost factor in larger operations. This also applies to current
maintenance costs, and so on. .
. The basis used for calculation is the cost per square metre of the
ENSAC: premiscs, estimated at 91,500 C.F.A. Francs! (excluding
construction and equipment costs). This sum represents the original
cost of construction which began in June 1966 and was completed two
years later. By .and large, this may be regarded, between the years
1969 ands 1§72, as a rcplaccmcnt cost—which obviates the need to
consider the problem of major repairs, etc. .

In the calculations which follow, the cost per square metre is
*amortized over thirty years,? at a soc1al interest rat® ofe5 per cent,
a figure often used for government investment when more accurate
.data are not available.-

The use of an interest rate to calculate an annual figure representing
the amount payable as intérest and the repayment of principal on a
loan equal to the jnvestment cost, over a specific period, has already .

. The total cost calculated in 1971 for the evaluation rcport (R/UNESCO/PNUD/ .

SF.CON (B)g) amounts to*352 million C.F.A. Fran&. The total surface area

of ENSAC is 3,845 square metres. It was not péssible to proguce separate figures.

for the restaurant (473.2 square mctrcs) or for the living accommodation (goo |
square mctrcs) However, in the opinion of the Chief Project Advisor, the modular

= construction of the group of buxldmgs results in costs being practxcally identical,
wégardless of what the space is used for.

2. According to the planmng service of the national education $ystem, this period
should be twenty years in the case of general lower-secondary schools, mainly
because of the very damp climate. In view of the difference in constpuction costs
for these and ENSAQ classrooms, which 'is of the order of 300 per %:, 2 basis of
thirty years was chosen.
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been cxh stively dlscusscd in the litérature. On the one hand, capital
cxpendltlsL out of publlc funds may be regarded as not cntallmg
1mp11c1t interest rates; in other words, as being outside tht commercial .
circuit and thus.mcapablc of furmshmg a finished product cost which
would include depreciation. On the other hand, .it cannot be denied
that resources are, by economic definition, scarce, partlcularly in devel-

oping countries. This being so, it is lcgmmatc to calculate dcprccnatnp_n .

on the basis of an interest rate, especially in view of the fact that in
Third World countries part of educational investment originates -n
loans. In cither case, it seems useful to include an entry representing
the utilization cost of capital resources which could have been used for
other purposcs. Moreover, depreciation calculated at a constant yearly
rate makes it possible to mcludc this amount in recurrent cxpcndlturcs
in the same way as operating costs.
A
"Phase A. (a), production time is known—32 days (or 4.57 weeks);
(b) premises—four classrooms consisting of three modular units, the
¢xpert’s office and a meeting room, used for 25 per ceniNof the total
utilization time (as estimated by the chief ENSAC adviser), amounting
to a total surface arca of 320.4 square metres (source: ENSAC plans);
(c) [ construction cost of this arca—=29,316,600 C.F.A. Francs or
051540; (d) annual depreciation cost—$6,865 (to bc spread over

forty-six wecks); (c) share to be charged to the course—$682 (to be’

spread over a production of fifty-four sequences); (f) share to be charged
to fifteen mathematics sequences—S$19go.

Phases B and C. The time base for the use of premises is difficult
to cstimate in this instance. Production in phases B and C took place
over two years (1970-71) in the premises placed at the disposal of the
expert. The problem is to reckon that part of the annual depreciation

cost which should 80 to cover use of the premises for production of the.

sequences in question,
" In view of the fact that 51xt)-two sequences were prepared and

‘thirty-two seqyences produced in final form during the 1970-71 period,

the following- arbitrary working hypotheses were adopted: (a) mean
production time for one sequence—36.6 hours (source: Table 29) from
which nincty-six hours of supervision abroad were deducted]; (b) total
production time for sixty-two sequences—2, 270 hours; (c) total pro-
duction time for thirty-two sequences in final form~—236 hours (source:
Table 30); (d) seyenteen sequences, phase B (or 630 hours) represcnting
25.5 per cent of the time the premises were occupied for the production
of the mathematits sequences, and thirty-two final scquences rep-
resenting 8.2 per cent of this time; (¢) arca of premises placed at the
expert’s disposal—102 squarc metres; (f) annual depreciation cost for this
area—$2,185; (g) annual depreciation cost cBarged to phase B——$557,
(h) annual depreciation cost charged to phase C—8179. “~ ~
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TABLE 3g. Salaries of Congolese administration staff

. ) > Annual sala Hourly sala - .
o Worker . n C.F.A. Francs CFA. Francsy = Tae
Printer . . 428,446 244 - 0.878
.  Printing workery, __ ' 336,515 191 0.688
- Photographer - 1,317,350 749 2.696
Photo-engraving worker 336,515 191 0.688
Folding specialist . 428,446 244 0.878
* Folding worker 336,515 191 0.688
Trimmer . i 361,890 206 0.742
Insetter 318,890 181 0.652
, Binder : ’ 336,515 - 191 0.688
Pup :ear!d? operator 318,120 181, 0.652
Typist 361,8g0 206 0.742
« ' Labourer 291,880 166 0.598’

These amounts are shown in the general summary table.

3. Recurvent costs Jor-production. Oncc again it is very difficult to calculate
. the recurrent costs relating to a period of activity for which rio precise
* data are available, While the ENSAC budget of recurrent costs for 1971
. was, of course, available, it did not pf’ovc possible to"’f)'foducc a break-

*. down by service, much less by group of activitics relating to PI. P .
3.2.2  Reproduction costs . .

1 1 Labour costs per hour. The approach is identical to that adopted in

) . . . ’ . R -~ “‘Q7_
the previous section. We shall therefore .not recapitulate. S . -

The basis for calculating hourly costs for adminMration and services (
is as follows: leave, six and a half weeks; public holi‘days,@nd a;. oy
half wecks; hours per week, forty;otal hours per year dunng which ™ . B
services are actually rendered: 1,760, T ’ . ' :

. Yable 39 indicates the salaries_for administration staff who tqok- .a,
'* part.in the work of reproduction. TN L ’
" +The figurés include employer and employee contributions to social - -
security and pension funds. Family allowances are not includc(?, having
" na relation to the work carried out. The salarics given are not average
figures since, after- consulting, the State Publishing- House budget for
%972 and the ENSAC budget for 1971, we were able in most cascs to
- = - relate’the jobs and workers concerned. While the available documents
— onl% partly cover the period under ‘consideration, this is of little import-
»anct since the salary and wages scale for administrative peggpnnel in .
- thg People’s Republic 6f the Congo has not been changed for several
years. g :
¥ Hourly salaries were used to calcujate the cost of reproducing the
sequences, as shown in Tables 40, 41 and 42 below. »

3
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TasLe 40. Reproduction costs for fifteen sequences of 500 copies each (in United |
States doilars) ’ - -
Preparation Printing (duplication) time . Finighing -
Drawings, R L :.
- Typing \ - symbols, Fixed  Variable Total - Trnmming Stapling
. ’ checking (variable) (variable).
Machines % 2.5 — 13 2.2 3.5 ' o0.20 R
Labour 50 544 6 10 16 > 0.75 0.526
Materials o« 65 — paper: 130 142.4 — 4.30 ©
(stencils) ink:12.4 < -
Depreciation ’ .
of premises 16.2 . 266 1.9 3.2 5.1 — 6.4
Electricity —_ — 0.2 0.3 0.5 0.2 —

' ' .
TasLe 41. Reproduction costs for seventeen sequences of 500 copies each (in
United States dollars) -

>
]

L

Preparation ) Printing (duplication) time . Finishing
Typm, o IZrawg:gs, Fced ) Vanablc’ Total . Trnmmung  Stapling®
YPIE ecking © (variable) (variabl) —
Machines " 3.0 — 1.4 2.5 3.9 0.20 —
Labour 56.8 169.8 6.6 11.4 180 ‘o5 45 )
Materials 73 1 = paper: 149 162.3 — 5.00
(stencils) : ink:13.3 .
Depreciation ’ : . .
of premisés 18.4 30.1 2.1 3.7 5.8 — 7.0
Electricity —_ — \ o2 0.3 0.5 . 0.2 —_—
« A &
2. Cost per hour of machines. The same approach is adopted as for the j

depreciation of buildings. A lincar annual depreciatioseost is calculdted
on the basis of the 1970 replacement cost of the equipment and its
economic life. The economic life is, of course, sho’rtqr than the actual |
life, but this may be disregarded on the grounds that breakdown risks
and maintenance costs make it counter-productivé to continue using
such equipment.! Nor has account been taken of the end value of equip-

y

L

1. Our working hypothgses also make it possible to compare these data with those
of private companies manufacturing PI programmes. Such companies are obliged
to take-inte account implicit payments for production factors which might have _
been put to othef’ uses. Finally, cconomic amortization makes it possible to ~
suggest an approximate method for solving, to some extent, the problem set by the
low productivity of plant in the majority of public bodies, where the very concept
of the, economic profitability of investment is not taken into consideration.¢If,
for instance, the Literacy Centre trimmer, here depreciated over ten years, hasin
fact been in operation for more than twenty years, at About 25 or 30 per cent of
its productive capacity, it-scems likely that its under-utilization is the reason for

a working life that exceeds economic expectations. .

.
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TasLE 42. Reproduction costs for thirty-two sequences of 1,200 copies cach
(in United States dollars) :

.,

. Preparation Printing (duphcation) time Finishing
Typing ?;?nvglgj, Fixed  Variable Tor I imming’ Stapling
*cckmg (variable)  (variable)
- L . eh—— 8 4
Machines 5.5 — 3.7 < 1.2 13.9 0.go —_—
Labour 106.8 319.75 12.6 51.6 64.2 2 2.00
Materials 134 —_ paper: 668 729.8 — 22
(stencils) ink: 61.9
Depreciation ° . ’
of premises 34.6- 56.60 4 . 16.6 206 - — 31.4
Electricity — , - 0.3 1.4 1.7 0.3 —

~-

ment, on the grounds that technological progress very ciuickly' makes
it obsolete.! Lacking other data, we have again applied an interest

rate of 5 per cent. . A
Geha duplicator (ENSAC). (1970 pricej Economic amortization
over five years. ={ree price, including transport: 300,000 C.F.A.

Francs. Annual depreciation cost: 69,500 C.F.A. Francs to be
spread over forty-four weeks of forty hours, i.c. an hourly de-
preciation cost of 39.50 C.F.A. Francs or $0.142.

.Herold trimmer (Literacy Centre). Economic amortization over ten
years, Tax-free price, including transport, in 1970: 1,800,000 C.F.A.
Francs. Annual depreciation cost: 234,000 C.F.A. Francs to be
spread over fifty-two weeks of forty*hours, i.e. an hourly cost of
112.50 C.F.A. Francs or $0.405. -

Olympia mechanical typewriter. Economic amortization over ten years.
Tax-fice price, including transport: 75,boo C.F.A:Francs. Annual
depreciation cost: 9,712 C.F.A. Frangs to be spread over forty-
six wecks of forty hours, i.c. 5.25.C.J¥A. Francs or $0.02.

3. Costs of material (1969-70 prices): Stencils, unit price at Brazzaville,

120 C.F.A. Francs or $0.432; duplicator paper, f.o.b. Paris price equiva-

lent to 315 C.F.A. Francs for a 500-page ream; transport Paris-

Brazzaville—on the basis of a shipment made at the end of 1970, by

Unesco, of r1o.3 tons of paper (including 297 reams of /506 sheets,

. weighing 802 kg), the cost of which was estimated at 81,772, we estimate

total transport cost of $134 for paper, which produced a unit cost

“ofy$0.45 and hence the cost of a 500-page ream c..f. Brazzaville of

$1:58; ink, 2,650 C.F.A. Francs per kilo, i.c. $9.50; staples, 8o C.F.A.
Francs per thousand, i.e. $0.30.

1. Hcr%as in other cases, we decided to err on the safe side since our primary aim
is to determine the maximum cost of PI in order to bring out subsequently the
economic implications of its use at a later stage.

. -
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4. Recurrerf! costs. Since the reproduction time for the operation described
in these es is not long enough to warrant calculating a share in
ENSAC reciveent costs, we merely entered clectric-power costs for the
duplicators (0.3 kW)’ and the trimmer (5 k\\h) the latter consummg
clcctr1c1ty for only 50 per cent of the operation time. The cost pér kWh
in Brazzaville i5.16 C.F.A. Francs. <

-

* 3 Hourly depreciation cost of premises. This was calculatcd on the same
_ basis as for the production period (sec above). Once again, these costs
are mentipned for the record, since their impact on total costs is
negligible. Nevertheless, in a largcr opcratlon such costs have to be
taken into account, and this is why they are shown in the tables.
Surface area and occupatlon ra )c of premises were broken down as

follows: Coz »
Typing: cxpert’s room, 81. 6 squarc mctrcsfand 25 per cent occupation
ratc.

Checking, drawings and symbolsa expert’s room and meeting room,
cquivalent to 102 square metres and 50 per cent occupation rate.
Duplication: ENSAC duplicating room, 1 modular unit, 18.2 square_
metres and 100 per cent occupation rate.
Trimmer: no data available.
Stapling: onc classroom, 54.5
stapling time.
The annual dcprccntlon cost has to be sprcad over forty-51x wcézs, .
assummg the premises to” be used forty hours a week. The hourly/de-
preciation rate fof the various premises is as follows: typing, 66 C.F.A.
Franss or $0.24; checking, drawings and symbols, 1%5 C.F.A. Francs
of 80.59; duplication, 59 C.F.A. Francs or $o.21; stapling, 177 C.F.A.
Irancs or $o. 64?

square metres for one-half of thc total

¢ /\

3.2.3 Distribution costs (sec observations on distribution times, aboyg)
Air and rail costs, 118,700 C.F.A. Francs; salary (one teacher, one
month), 84,450; mission expenses (onc month), 41,600; Total,
244,750 €.F.A. Francs.

3.2.4 Introduction costs 5

These are not taken into consideration. Thc cost of the tdst sheets was
calculated together with the cost of reproducing the sequences, since -
they related to an experiment with a specific group, Staff costs, too, are
omitted, since the teachers themselves were resp0n51ble for mtroducmg
the courses in their own classes. An economic cost might conceivably
be taken into account but, in our view, this would be justified only
if the project went into gencral use with a modification of the actual
classroom structures, both with regard to the distribution of teaching
staff and the size of classes.

pe
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3.2.5 Promotion costs
The cost of radio and television hréadcasting, as recorded in Table 35,
can be estimated on the basis of the followmg figures:
. Radio hour, including staff costs, minor equipment and miscellancous -
costs (electricity, etc.jabut C\:cludrng depreciation on broadcasting

- cquipment: $2¢.95. . \
Television hour, on the same basis: $180. \
Total cost: radio, $205; television, $405. "\ \

These figures are not included in the general table because, first, it is.
impossible to produce a more precise distribution of costs by type of
productron and, “second, the time per expert devoted to this work

cannot 'be cstrmatcd . ( ~
‘ . ) 4

Conclusion

A °
+  This study is more concerned with nfcthodolagy than with raw facts.
in the case we Have ckarhined, it is truc that the data were difficult to
collate and that calculations had to be made in order to establish, for .
instance, the costs yer hour of the different categorics of personnel o "
1nvolycd in the project. It scems likely that in many cases these costs
will ‘already have been wotked out, which will reduce the amount of
calculation to be done. We weré therefore faced with the most compli-
cated case, which may be of interest to the extent that in other cases .
there are sure to be fewer problems The case study shows what shoyld be
- looked for, and how to do it, in order to arrive at vahd cost estlmatcs

A N
.

e

)
The costs of programmed znstructzon
concluszons drawn front an mvestzgatzon’ “

N ¢

1. General considerations as to_method
- ' i

‘L1 The -level of analysis -~ " .

A double aura of uncertarnty surrounds both the theory and the

. practice of programmed instruction. ‘
The mvestlgatlon made it clear that. the known experiments in
programmed instruction (PI) were almost invariably a watered-down
version of the theory or pedagogical ideal of PI; it showed that PI

was ‘often used as one of 2 number of clements in an educational pro-
14

,

o . 7
1. Taken from a survey carrigd out for Unesco in 1975 by D. Millot, G. Nihan and
B. Rasera of the Institute for Research into the Econom}'cs of Education (Dijon).
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gramme; it also revealed that the majorlty of PI experiments used
printed materials as the medium of instruction, despite the wide range

of media theoretically possible. These various conclusnons can besummed )
up by saying that it is difficult to continue to maintain that PI rep-

- resents a highly specific form of educational method in practice.

The sccond aspect dabout which there is uncertainty is the economic
. aspect,, which merely reflects, howgver, the situation already referred
to concerning the feaching aspect. In view of the large number of

different forms taken by PI activities, it is scarcely realistic to rcgard >
PI as an activity which lends itself to a specific, standardized economic
approach; this would be true only of forms of PI in which care was
taken to preserve those characteristics that make PI an entire method
of teaching on its own. Even in their debased form, however, the PI
experiments examined require an economic approach which niust be
more than simply a transposition of the now well-known methods

/ applied to non-programmed instruction, which will be referred to in
this document as_traditional instruction. It should be stated at once
that the hctcrogencous nature of PI for the purposes of economic
analysis, apart from, the various forms of the experiments themselves,
s duc.Jargely to the fact that the execution of an entire PI process requires
> a succession of operations which cannot be reduced to a single formula:
some of these operations are ‘attually a forrﬁ of industrial activity

(reproduction of materials) whercas others represent a form of educational

work on a small scale (conceiving specialized programmes). This sécond

cause of diversity is the reason why, as will be seen, we have treated
the subject in dlstmct phascs
An important pomt needs to be stressed right away conccrmng ‘
. the level of economic analysis to which this work can lay claim. Indeed,
in this respeet, the reader should not be misled by the _use of the term

‘costs’ in the title of this chaptcr such a term does, in fact, carry a .

precisc meaning w1thm a specific analytic context. Let us devclop this

point further:

1. Cost is considered in relation to cither separate or combmch .
production factors or in relation to a well-defined product; in
its present form, however, whether considered ,as an activity or as
a product, PI is characterized first and foremost by its f} %tuatmg
boundaries and its variable content. - ,

2. Cost is a measurement, and therefore an index, of relativity,
expressing where one quantity stands in relation to another;
as andaid to decision-making, cost must reflect the total quantity

-~ of resources extended{on one activity rather than on another;
cost is the price of the alternative,! and alternatives are numerous
in an educational process which takes the form of a succession
of phases that are interdependent but also ‘capable of integration

1. By generalization of thc,opportunity'princii')lc.

[RIC .. 15F i
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. with other parts of the process (x-type PI versus_ystype PI; PI AN
. versus traglitional instruction; PI versus other services). Analysis
is mage particularly difficult in this respect by.the fact that economic
agersy with extremely different responsibility levels are to be
found side by side.! : s
3. One of the main functions of cost should be to act, in conjunction C
¢ with effectiveness, as an instrument of compagison—assuming
that the problems of defining PI’s results and objectives, not to
speak of the benefits it brings, have been resolved; since its benefits
and output_have not been systematically cvaluatcdﬂogcthbr,
costs cannot in this casc be expected to servé as an instrument of
comparison excgpt for the purpose of setting them directly against §°
the total volume of available resources, which, of COU.rSCV'trCSSCHtial (
In certain cases. £ - !
4 Finally, in view’of the varicty of cconomic agents involved in PI
activities, there is no possibility of caICula{igng an anonymous, . <
‘all agents® cost which would disregard the respective roles of the
various agents responsible and she distortions these introduce |
to cost figures. , :
The aut ave therefore adopted a less normative frame of reference:: \_’Jﬁ
that of direct costs or, in other words, expenses. The data needed by
the planner to translate thesc direct costs into real costs are peculiar
not tf: Pl but to the more general "system of instruction with whic
the plannet is familiar and for which he is responsible. In other words, _ .
this report will be found to contain an evaluation ¢pf the costs which
the cconomic agents involved in programme implementation have
actually had to bear, to the extent to which these costs represent monectary
expenditure flows. These evaluations thercfore exclude expenses rep- .
rgsented by the use of resources not specifically allocated to PI fut
necessary for all other forms of instruction {(student time, buildingy,
overheads); in this respect, the financing of these resources constitutes W
an indirect cxpense as far as the selected level of intcrnationalization .
. is concerned, ) ‘

¢ e

. . r
L2 Utilization of the data

In order to show more clearly which direct costs are concerned and
how they have begn calculated, reference must be made to the basic -
statistical data, since, at this level, it is they which directly affect the
choice of evaluation method. -

N * . sqa .
1. This co-existence of payers and deciders at different responsibility levels makes it
. - . v . P . . .
more difficult, in fact, to select an internalization levét which is valid for a large ¢
number of experiments. .
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1.2.1  The level of evaluation
The data collected in the course of the investigations concern an
extremely wide range of PI experiments carried out in some ten different
countries. Twenty-nine experiments in all have been used for the purpose
of calculating costs. The numbers m\olvec{i and the degree of diversity
(which reflects the diversity found in practice) obviously do not allow
a true international comparisén to be made nor a methodical comparison
between media. In any case, totalling up these experiments and calcu-
lating the general average cost would have no statistical meaning, nor
theoretical value, and would therefore be useless for planning purposes
to the decision-makers, be they local, national or international. At the
other gxtreme, a strict case-by-case study, however valuable it may be
in other circumstances, is not apphcable to an investigation carried
out by questionnaire and requires close and thorough observation
carried out on the actual site of the cxperlment 1

On the other hand, the information contained in the questlonnalres,
as. well as the size of the samplc, provides material for statistical
proccssmg which Bives an estimate of costs for characteristic groups of
experiments representing different types of PI. The method of arriving
at these estimates is similar to that used in the .pedagogical context
but necessarily glvcs different results, especially as the limitations
imposed by the size of the sample mean that the trec of alternatives

offers only a small number of terminal branches. The criteria takem 4

into account in determining a priori types of PI were as follows:

1. Economic and legal status of the establishment carrying out the
instruction. The only factors that are relevant in this connexion
arc those which result in economic attitudes differing from one
institution to another (management principles, degree of competi- ,
tiveness, extent to which subsidized, etc.). For example, a distinction
can be made betwcen~private and public enterpriscs, or between
profit-making and non- -profiting-making enterpriscs. The nature
of the miftutlon s-main activity is also taken into * consideration, -

. but in this respect only two categories are relévant to this survey:
‘educational activitics and others.

2. The population for whom the programme is intended. This is not

+ a mattér of the different ‘demographic’ characteristics of the
students, but of the ‘closeness of their connexion’ with the institution

« providing the PI; a distinction is made, in other words, between

. - .

- ‘.
\ ~

1. J. Pocztar and G. Nihan, Les Coits}'un Cours d’ En:ezgnemenl brogrammé en Mathé-
maliques moderties : I Expérience d’ Afrique Centrale, Pans, ansco, 1974.

2. A sample whose representative character does not, in statistical terms, need to be
.justified or, rather, for which there is no call to deplore the unrcprcscnlauvc
character. Indeed, representatiyeness would be difficult to achieve in that it is not,”
really known who carries out wha‘t’programmcd instruction (at least in countries
where there is no central authority).

.
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an ‘internal’ population (i.c. internal to the institution) and an
‘external’ population.! ,

3. Finally, the type of material used as the medium of instruction
dearly constitutes a third differentiating factor, over and above
tht two previous criteria. The media used in the sample were simply
divided into printed media on the onc hand and non-printcd
media on the other, The second category covers the use of computer,

film, slides or tipc recorder by themselves and the usc of multi- -

.

. media techniques.

Simultaneous consideration of the three critcria leads both to cross-

tabulations which give rise to new criteria and to the climination of

combinations which, in view of the composition of the sample or merely
of economic logic, are merely’*dead branches’ in the trec of alternatives;

‘this trec finally appears as shown in Figure 4.

Disregarding' the medium of jpstruction, the expcriments fall into
groups as follows: 1 (educational) A&Rposed to 2, 3, 4 (nop-educational);
I, 2 (non-profit-making) as opposed to 3, 4 (proﬁt-mgking); 1, 2,3
(internal students) as opposcd to 4 (external students).

- It will be noted that the private,public criterion docs not explicitly
appear in the final tree since it is alrcady covered in fact by the other
criteria. Public educational establishments thus fall into_group 1 and
administrative depar'tments into group 2, It will be noted, in-this con-
nexion, that university students and school pupils havg been trcatcd as
internal populations in relation to their universities and schools in the
samc way as the employecs of enterprises (as far as the production func-

“tion is concerned). Simitarly, activities placed in the foufth group are
those where the PItepresents onc of a number of products manufactured
by an establishment and sold by it to another establishment, whercas
groups 2 and 3 contain institufions (WHich aré mainly public in group 2
and private in group 3) which make use of PI for training their own staff.
This simple tree of PI types (with eight final terms) thus makes it pos-
sible to uyse assessment methods suited to the type of experiment under’
consideration and tb intetpret the results on a .differential basis as
recommended by the Unesco worKing group on educational technology.?

1.2.2  Types of costs
The same group gave lengthy consideration to the question which type
of costs it was most desirable (or most urgent) to study and calculate.

1. The educational level of the group concerned will be brought in subsequently,
along with the variables which affect the scatter of the results (see Section 2).
"This factor doés not in fact belong among the criteria relating to types of PI,

¢ which are defined in advance, and it was considered more useful to analyse 1t in
the same way as the various éxplanatory variables. o,

2. J. C. Eicher, Cost Effectiveness Studies Applied to the Use, of New Fducational Media®
Methodologicd? and Critical Introduction (general repdrt on the work of the working

group on information exchange on technical and economic studies related to °

edugational technology), Paris, Unesco, 1975,

- . . M &
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Using a taxonomical method, the group differentiates between *eco-
nomic’, ‘technical’ and ‘financial’ costs.! Realizing the difficulty of
classifying economic costs (‘fixed’, ‘invariable or ‘variable’), the group
suggests ignoring these and concentrating on the other two types. It also
recommends the adoption of terms that are as universal as possible for
use in the calculation of costs. The authors of the present report have
therefore borne this recommendation in mind, and the implications of
this will be indicated below.2

,.The arrangement of the questionnaires themselves makes it pos-
sible to analyse an entire PI process in the folloWing phases: pre-pro-
duction; production; promotion; reproduction; distribution; implemen-
tation. !

Everycomplete PIsequence, in theory, passes through these successive
technical phases which constitute a logical and continuous development.
Calculating separate costs for each phase is justified, in our opinion, by
the fact that the factors which determine costs are of a technical nature?
and that they may in fact differ greatly from one phase to another. The
main factors which cause costs to vary are, a priori, the size of the pro-

+ gramme and the number of students.
Furthermore, within a programme’s dcvclopmcmhcre are inter-
actions between phases, of coursé, but also a certain degree of autonomy;
“production costs, for example, exert only a very marginal influence on
‘reproduction costs, while the latter do not directly affect implementation
costs. M . ‘
What is more, although production, reproduction and utilization
constitute part of the functioning of PI, pre-production ang, promotion
are in practice optional, which explains the scarcity of information
concerning them. - g
These three considerations led us to concentrate our analysis on the
» & production phase (which, with the exception of certain calculations, will
include pre-production operations) and, to a lesser degree, on the
reproduction phase; there is in fact little information available on the
latter and it was not possible to carry out as detailed an analysis as that
made of production.-Finally, only a few sparse data are #vailable con-
cerning the other phases and it was not possible to base very significant
evaluations on them. The lack of statistical data on these phases indicates
that they are thought of, by most of those responsiblc;, as being ‘free’,

1. ‘Accounting’ costs were unanimously agreed to have little relevance from an
analytic point of view. . }
2. The first pointto note concerning these classifications it that, from a theoretical

point of view, there is no such thing as costs which are ‘technical’ or ‘financial’

in themselves and that true costs afe not anonymous (see Section 1.1) ; by differen-
"tiating between financial and other costs, the group was therefore merely recogniz-
ing the fact that in any form of cost evaluation it is necessary to identify the
source of the funds. : , .

3. Using’the term broadly to include pedagogical costs. "~
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and this, of course, would result in costs being undcrestimat/e/d, at a

higher level of internalization than that selected for this survey. .
Isit possible to total the costs for different phases? The same factors

which cause costs to vary from one phase to another (number of students,

. slength of programme) could enable technical costs to be totalled in the

ettt "

Q
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form of a planc in three-dimensional space (cost/number of studentssize
of programme). But this would need a far larger number of experiments
than were available on the basis of the investigation? and it will therefore
not be attempted since its result would be of little value.

Another decision which had to be taken in order to determine the
type of costs to be evaluated concerns the definition of resources to be
taken into account. In view of the data available and- the approach
adopted (partly as a result of these data), the calculations relate mainly
to staffcosts, the cost of materials, and equipment costs.

This sub-classification was made possible by the amount of detail ing,
the questionnaires. !

The questionnaires were also designed to furnish details of two
other items of expenditure: overhcads and the cost of buildings. Here
again, as far as the latter are concerned, the available data conspire with
considerations of logic to prevent the calculations from being based on
anything more than arbitrary estimates; the fact that no cost is appar-
ently incurred in respect of buildings that are used by turns for different
purposes and are not specific to PI, being neither repted nor built for
that purpose, is certainly worth emphasizing, but assessment of the true
cost can properly be made only at national level and by-authorities
possessing %curaig information on thg alternative uses to which such
premises arf put. . "

Speaking generally, a point which needs to be made is that, in the
majority of cases where absence of data indicates that those responsible
consider resources to be free, it may be. inferred that the resources in

fuestion are used for more than one purpose and that, as far as those

people are concerned and in a strictly educational context, PI entails no
specific expenditure. ' .
In the absence of fuller information, the same would seem to apply to
overheads and pupils’ time.?
N

1. Quite apart from the difficulty created by the diversity of the operations performed
(see Section 1.1). -

2. Whether school-age or adult students. In any case, the cost of working time lost
is not known. Information concerning this item would certainly be very interesting
since as R. L. Brennan draws to our attention (‘A Model for the Use of Achieve-

ment Data and Time Data in an Instructional System’, Instructional Science *

(Amsterdam), Vol. 4, No. 2, 1955), students represcnt a major ¢lement in
programmed instruction, in other words, in any educational process, student
time also constitutes an expensive item, the cost of which varies according to the
educational method used. It appears to be accepted that less student tije is
needed to learn a given subject than with traditional instruction. Oa this subject,,
see D. Rogers and D. Jamison, ‘Economic and Educational Technology in the

( MR



]

) student gre gqual to, one programme hour for ten students, which is -
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1.2.3  Units of cost

The choice of units to be adopted for assessment of the costs of an educa-
tional technology will depend on the technology in question just as it
depends on the phases of the teaching process itself. The problem of units
of cost, like that of types of cost, cannot be solved mercly by means of a
universal grid. ‘

First, as far as PI is concerned, what monetary units should be used
to express costs which have been calculated separately for each phase?
Cost per pupil, frequently used in evaluating traditional instruction,
cannot be used here precisely because PI makes it possible to serve widely

(differing numbers of pupils for the same production costs; the cost per

pupil, thercfore, although very significant as far as reproduction is
concerned, is no longer relevant in connexion with production. Instcad,
therefore, it was decided to use cost per hour, which has the advantage
that one¢ can use it for each phase of PI;* this rieans, however, that an
hour of mathematics is ‘equated with an hour of languages oy an ‘hour of

marketing. While this may shock the pedagoguc, it is quite reasonable in

etonomic term$ and almost unavoidable in any attempt at empirical ’

evaluation; we consider that it can more casily be justified than the
always unsatisfactory attempts to apply differential weighting,

The unit originally selected, in fact, because it was felt to be mere
‘meaningful’, was the student-hour; it was finally abandoned for the
production phase because it was soon found to inhibit comparisons and,
a fortiori, scientific extrapolations—which are precisely what the planner
nceds. Using this unit, in point of fact, ten programme hours for one

both peddgogically and ecopomically unacceptable. This problem is
rendered even more. acute by the existence of highly” different media
with considerable variations, which the student-hour cannot allow for,
in their utilization rates.? )

The difficulty of selecting a unit is merely the corollary of the
uncertainty that exists concerning the product of PI, which tends to be
different fromone phase to another, consisting of the preparation of
téaching material in the production phase followed ‘by the reproduction
of that material and finally by the production of tcaching hours.

1
N .

United, States’, in: Scanlon and Weinberger (eds.), Compiled Bibliography on

Improving Productivity of School Systems Through Educational Technology, Philadelphia,~

Pa, Research for Better Schools. Inc., 1974. There can be no question of attempt. 4

of results and any comparison with the performance of other educational methods,«
1. All monetary costs are expressed in United States dollars at the.1974 rate.
2. In the case of PI-based on printed media, for example, there is no means of
knowing how many times the books are used. (The same is true concerning
exercise books.) | . )

I 4
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ing to quantify this item in this survey, but it should be kept in mind for the?
_following section on.units of cost and also in connexion with the interpretation &
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. The same difficulty arises as soon as an attempt is made to separate
fixed from variable costs: in the production phase, the length of the
programme is the sole factor which affects costs, whereas it is only one of
the factors—together with the number of students and the frequency of
programmes—affecting reproduction costs.

In view of the criterion of student numbers, it was therefofe decided
to consider production costs as being fixed and reproduction costs as being
variable. In reality, there is no such thing as a truly fixed cost in rclation
to the two variability criteria. .

Second, is it possible to avoid these various difficulties by selecting
non-monetary units? The alternative we have in mind is that of costs
expressed in terms of time, on which great hopes are often pinned. The
idea is that cxpressing costs in this way has the merit of being simple
(which would reduce the number of cost-measurement crrors) and also

lends itself more readily to comparisons (between types of media, types

of instruction and even between different countries). /. .

t would accordingly be sufficient, by means of arf operation similar
to task analysis, to record the production time requirefl for the prepara-
tion and utiljzation of programmes, and to use this generak equivalent
for the. purposc of making dircct comparisons between experiments.

Enthusiasm for this method of expressing costs, however, should tze
tempered by the fact that it invalves several problems:

1. It does not eliminate the difficulty of evaluating the unit at:
is one hour of a psychologist’s time worth the same as onethour of a
highway-code monitor’s time? An affirmative reply to this question
can lead to anomalous results and is, in any case, no improvement on
the assumption made for the purpose of calculating in monetary

<terms; a ncgativc reply, on the oth'cr hand, calls foy the app'lication
of ‘a weighting procedure which involves comparing salaries, i.e.
those very monetary units it was hoped to avoid.?

2. Exprcs?iig costs in terms of hours cannot change the fact that there
are several successive phases, each with different products: input
hours for the conception, production and—to a minor extent—
reproduction phases arid output hours, defined as constituting the

_. programme’s duration, for the programme-operation phase.

The hourly cost calculations are still concentrated mainly on the pro-
duction phase, since that is the phase for which there is the most informa-
tion available to make the figures meaningful, and it is the only phase in
which the mode of utilization of resources really corresponds to the
concept of hourly inputs.

~

1. In these circumstances it was decided to adopt the first ‘solution’ for the purpose‘
of the calculations; in order to avoid this drawback, the figures are left as aggre-
"+ gates (covering all professional categorics). .

. 3
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2. .Results - ’

Following the general methodological principles stated above, we shallset -
~out separately the evaluation for cach successive phase of PI development.

a
.t

2.1 Production

B
.

2.1.1  Monetary costs . .

Bases for caliulation. The total monetary costs of the production phase

(asing the term broadly to include the pre-production phase) are first

of all calculated without making any distinction between the various

sub-phases: pre-production, preparatory phase, realization and valida-

tion.! ’ 1'%

- There are three preliminary points to be made* S

First, many of the educators questioned make no distinction between
pre-production (or feasibility) activities and the preparatory phase;,
because of this they do not show the costs separately—which was ~
another reason for incorporating ‘the feasibility study in the pro-
duction phase. T

Second, the questionnaires show the cost of training the staff responsible
for the programme in the pre-production phase, with the ‘option’
of including them in the production phase, and this also justifies
combining these two phases.

Third, a final justification is afforded by the fact that it turns out to be
usually the same staff who are responsible for carrying out or -
supervising the various production sub-phases, which means that
separate calculations for cach of the sub-phases would be somewhat
arbitrary.2 ' , - ‘ —

Before setting out and commenting on the results obtained, meption

must be made of two other methodological problems relating to the

method of calculating capital expenditure and, in particular, to the

method of dealing with amortization.3 s

1. Inline with the approach adopted, no attempt has been made to calcu-
late interest in evaluating this amortization; such interest would, in
effect, constitute an opportunity cost in respect of the resources
invested and, while the existence of potential alternative uses is not

1. This is the procedure employed by R. Layard and M. Qatey, who suggest making

" ’an over-all calculation of master costs. Sce: R. Layard and M. Qatey, “I{fje Cost-
effectiveness of the” New Media in Higher Education’, %i;h Journal of
Educational Technology (London), Val. 4, No. 3, 1973.

2. In calculating the figures, no account has been taken of what.is in fact more
a theoretical than a statistical distorting factor: that caused, in the case of pro-
grammes (or parts of the PI system) which are bought or sold, by the inclusion
of profit margins in the purchase price {of inputs) or the sale price (of products).
Any attempt to evaluate this distortion would in the present context be dispro-
portionate to the degree of precision of the data. ’

3. This point is equally valid for subsequent phases of the programme.

-
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denied, the cost of forestalling them cannot theoretically be calculated

. except as part of_% cost-cffectiveness study. It is assumed in this

respect thit there?dre no alternative uses for the money invested.
Obviougly this-applies particularly in the case of public investment.
In any’event, since the institutional settings in which the experi-
ménts were carried out were extremely diverse, the heterogeneity .
of the markets represented in the sample makes it impossible to
determine such alternative uses and hence to determine the amount
/. of iriterest that would have to be imputed to take account of them.
Furthermore, it has to be assumed, from the information available,
that the equipment has been purchased outright rather than by
borrowing—an assumption which is reasdnably realistic in that the
equipment, except in the rare cases of computer-assisted PI, is
made up mainly of inexpensive items.! On the basis of this assump-
tion, therefore, there is no need to calculate the interest charges
which would have arisen from a credit purchase. Variations in the
values of national currencies, on the other hand; have been taken
into account, and for this purpose all expenditure has been expressed
in dollars at the 1974 rate of exchange, by applying the appropriate
- deflaters. . )

2. Asecond methodological poigg in regard to the equipment remained
to be settled, i.c. the problem how also to take into account ity -
utilization rate. In so far as certain machines are not used full-time
for PI (and this holds gdod for all phases of the programme), the
reason is often that they are allocated to other teaching activities

. ~{whether of a technological or of a traditional kind). Rather than

maKe~complex calculations for imputing the amounts concerned
(which would have been out of all proportion to the quality of data
available), it was decided to produce two types of alternative
results: the first have been calculated pro rata to.the total length of |
time the maghines were in use in the éstablishment; the second,
which are more normative, have been estimated on the assumption
that the equipment was used entirely for PI activities, with a flat
utilization rate of 1,880 hours per year. 5

-

-
Average total costs. Going on from the costs of each ¢xperiment® to
average costs for the different types of PI gave rise to a new method-
ological difficulty concerning the way to calculate these averages.
After establishing weighted averages taking the final duration of the
programme into account for each experiment, it became apparent that
this process could produce misleading costs per hour and that it would
be better merely to calculate the averages on the assumption that tljfe

* }
1. This shows that PI has not'yet reached the ‘industrial’ stage. 3
2. Arrived at by interpolations based, in the absence of certain data, on the charac- -

teristics of each type of experiment.

.
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TasLe 43, Hourly production costs (% = coefficient of variation), not adjusted
for duration, in 1974 United States dollars '

Prograsme Staff cost Cost of material t Cost of equipment t

Growp duration Amount S Amount o Amount s - .
m t . m 7
. . _
1.1 8h zénin 2,432 0.6 83 0.8 3.5 (1.8)  0%6.(0.6)
~Ul.2? 2 h 55min 15,566 1.0 1,251 1.4 104 ¢{53) 1.0 {0.9)
1.28 1 h 30 min 12,024 1.4 216 1.0 82.1 (41.1) 1.3 (1.3) -
1 5h 12 min 9,937 1.3 750 1.9 61 (31) 1.5 (1.5)
2.1 20 h 30 min 1,501 1.4 299 1.5 9, (2) 1.2 (0.9)
2.2 . 31 ho7 min 2,133 0.9 465 0.9 2.7 (1.9) 0.5 (0.7)
.2 24 h 28 min 1,731 1.2 360 1.2 6.7 (2) 1.4 (0.8)
3.1 5h 30 min 429 1.9 78 1.7 2.1 (1) 1.9 (1.9)
3.2 1 h oo min 732 o5, 174 0.6 19 (9.6). o.5 (0.5)
3 4 h 10 min 516 2.1 106 1.7 7 (3.5) 1.7 (1.7)
4.1 15 h 0o min 3,396 0.8 42 0.8 13 (6.5) 0.8 (0.8)
42 _  3hoo min 1,185 o 200 o 6.3 (5) ° o
4 11 h oo min 2,646 0.5 95 0.6 10.9 (6 0.8 (0.8)
1. The first figure represents actual utilization, the second (in parenthescs) a flat annual uulization
rate (1,880 hours). y .
* ° 2, Including computer-based experiment.
3. Excluding computer-bascd experiment.
. .
TABLE 44. Average hourly production*costs in 1974 United States dollars
‘e . ’ Staff cost Cost of material Cost ¢f equipment 2
Cost per hour 4,152 658 23.7 (11)
Cocfficient of variation (%) 2 2.7 2.3 (2.3)
b .

1. Equipment costs: the first figure represents actual utilization, the second (in parcntheses) a flat |

annual utihzation rate (1,880 hours)

®

[]

experiments were equivalent and thus each carried the same weight
(Table 43).

The over-all results, i.c. totalled for the whole sample, as they
appear in'Tablé 44, must be used and interpreted with caution, as.is
clear from their coefficients of variation; they can thus scarcely claim
to be more than quantitative approximations but are none the less
valuable for making comparisons -betwgen different forms of technology
and between different types of PI and different media. In order to make
such comparisons, it is in fact necessary to gain a better understanding
of the true significance of these figures. - ! .

This is why, before procceding further with the calculations, it
is necessary to look for a moment at these total figures.

The first conclusion to be drawn from these results is that the
industrial charatter of PI is not evident in the pFoduction phase, which

is, on the,cofitrary, to a large extent ‘labour-intensive’: conceivifig and
e i,

. a
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| TaBLE 45. Cost of cach item as a percentage of average hourly costs (averages
not adjusted) in 1974 United States dollars

Total average Staff M4Terial Equipment

Type of PI oot per B G cons
LI 2,518 96 3 t

1.2 ; 16,921, 92 7 1 <
1 10,748 92 7 1
2.1 . 1,809 83 16 1
2.2 , 2,600 82 A7 1
2 . 2,097 82 17 1
3.1 . 509 84 15 1
32 925 79 19 2
#3 629 82 17 I
4.1 ’ 3,448 98 . 1 1
4.2 1,361 85 14 i
4 2,750 " 96 3 I

1. Calculated on the basis of actual utilization.

writing the programmcs has to be done by staff who are both aca-
demically and pedagogically spcc1ahzcd not to mention the purcly
technical skills required for usmg complex media.l Thus, on average,
85 per cent of production costs is accounted for by salarles scompared

. with 14 per cent for material costs'and only just over 1 per cent for
capital cxpenditure. This cost distribution is not affected by the method
of calculating averages nor, by and large, does'it vary much for the
different types of PI (see Table 45)-

. If we regroup these types in the maaner suggested abave, we can
then examine more closcly the scatter of the results for the dlﬂ'erent
groups, as can be seen in Table 46.

While the marked general scatter of costs clearly confirms our

,  initial assumptlon i.e. that PI has a multxplxc.lty of forms and types of
content {as is also shown by the differences in programme duratlon),
it is also possible to discern some interesting trends. First, systematic
observation of the extremes makes it p0551ble to dlstmg;msh two types of

' : - experiment: or
. “1. At one extreme, PI, which is provided for students in public edu-~
cation cstabhshments using other than prmted media, has an’
4 extremely high productlon cost in comparison with the other

4 .

\—r’ff)e ratio of material costs to staﬂ' costs is certainly consistently grcatcr for PI
using non-printed” media than for PI using booklets, but no parallel trend can
be discerned where equipment costs are conccmcd This demonstrates very
clearly the complementary rclatlonshlp between labour and capxtaL at the pro-
> duction stage: forms of technology using complex hardware (tcaching machines,

* computers) are dcmandmg in regard to specialized Iabour, at least during thc )

o programmq-conccptlon stage. ) N .

° . . -
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<
8.0

‘ R T
ERIC -~ ' .

- i .




LR YO

¢ i - - ?“
. 3 h M

X ;rA(;LE’;q.G. Average hourly prg_c;luction costs by groups of PI typés (a‘wi:ragcs'not a&;;ustcd) in 1974 United States dollars

Ny . : { ' . ' . . .
Criterion ™%, . - Programme} . ! Staff Material Equxpmlcnt
duration - s costs  * costs costs

: ' <

T * T 7
Typg of establishment  _ ..:Profit-making (3,4) 6h g Hourly cost- 1,155 . 102, 8.
¢ . - Cocflicient of variation . 08 1.2

? Non-profit-making (r, 2 17h ', Hourly cost, . 5i2
v ’ ! Coefficient of variation .

Funf:tion of establishment  °  Mainly educational (1) 5 h 12 min ™Hourly cos
. T Cocflicient of variation
Mainly other than educationg]l ;15 h 10 min{ Hourly cos}
) s (2,3,4) . : Cocflicienigf variation 1.3 ;
Student population . Internal (2, 3)2 15 h 5o minf  Hourly cos T 2587 | 261
{ ‘ : e « & Coefficient.of variation 1.3 1.5
External (4) 11 h Houzly cost 2,645 95
Coefficient'of variation 09 ~o08
Mcd?um ofinst(uction Pri‘rlg_ed media (1,2, 3,4)  'i2h 46 min Hourly cost _ 1,573 .. 166

5

. Coefficient of variation 1.2 1.9
o ) Other media (1.2,2.2, 3.2,4.2) 12k 50 min Hourly. cod,t\‘ o 6,674 674
LA ; Cocfﬁcxentgof varjation 1.7 I.
1. The first figure represents actuai utilization, the seéond (in parentheses) a flat annual utilization rat 3880 hours).
2..In the strict sense, i.c. including s.g}}ool pupils andiunivcrsfty students. '

~
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P

ction costs by groups of PI types (averages not adjusted) in 1974 United States dollars

Programmc( “ Staff Material Equipment__
duration . costs costs costs!
naking (3, 4) 6h Hourly cost « L155 102 8.1, (4.3)

) Cocflicient of variation 1.4 0.8 L2 (L.r1)
ofit-making (1, 2) 17h Hourly cost 4,922 512 27.8 (13.3) .
.o Coefficient of variation 1.9 2 2.2 (2,4)

educational (1) "y l{ 12 min Hourly cost 9,937 750 61 (31)
) Coefficient of variation 1.3 1.9" (1.5)
other than ¢ducational 15 h 10 min Hourly cost 1,456 237 73 (3) "~
y 4) j . Cocfficient of variation 1.3 1.5 1.3 (r2) &
1 (2, 3)* 15 h somin  Hourly cost 1,258 261 6.8 (2.6)
. ’ Cocflicient of variation  * 1.3 .5 .3 (1.3)
al (4) ~ 1th Hourly cost . 2,645 . 95 10.9 (6)
- . Cocflicient of variation v 0.9 ? 0.8 .9 (0.7)
H media (1, 2,3, 4) 12 h 46 min Hourly cost 1,573 166 fg.s (2.2)
= ~ Coeflicient of variation 1.2 .9Y 7 L3 (r2)
media.(1.2, 2.2, 3.2, 4.2) 12 h 50 min Hourly cost 6,674 674 43 (22.2)
¢, Cocflicient of variation 1.7 1.8 1.8 (1.8)
tion, the sccond (in parentheses) a flat annual utilization rate (1,880 hours). . ) ' -
pupils and university students. .
e - ' A .
. 9 '
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§
experiments—about cight times greater than the average for the —

remaining experiments, In actual fact, this group includes a PI
experiment carried out exclusively by computer means;, this exper-
iment is the only one in the sample to which this applies and
greatly increases the average figure of costs for this type of PI,
even though it cannot be considered statistically abnormal in
relation to the other ngn-computerized or semi-computerized

multi-media experiments. . .

2. At the other extreme, the cost of programme production for in-
service training in private firms is roughly cight times less than in

the other experiments (whatever medium of instruction is used). -
This first 'conclusion shows that one of the factors which determine
the cost of PI is the way in which it is used—as a small-scalé experimental
tool or as a regular training instrument. In the first case, it must be
considered as much a form of research as of instruction, even if the
activity takes, place in a nominally educational establishment, and the

. high costs must be attributed to various factors which are inherent in
experimentation and innovation rather than to poor management of ...
resources. In the second case, PL is totally integrated into a well co-
-ordinated and well tried system of training activitics and is used with
greater frequency and for a larger number of students. :

It may indeed be assumed that, where PI forms part of in-service -

“"training in firms, it has a distinctly recurrent character; its cost, more-
over, forms pari! of the wages bill and; as such, is kept as low:as
possible by the firms concerned. The same considerations cannot apply
.to recurrent in-service training provided in non-profit-making (admin-
istrative) establishments where " programme-production costs are in
fact found to be slightly higher. The production cost of programmes
used by firms for outside students are higher again, and this is due to
the fact that these firms, as sellérs of PI, probably tend to dverestimate
their costs.? '

As production costs consist mainly of staff costs, the low level of
these costs, when they relate to in-seryice training in firms, suggests
‘that this training—at least as far as the programmed part is concerned—is
of a specific nature3 In other words, the programmes in-question cover
technical skills peculiar, to the firm or industry and can be conceived
at minimum cost by internal staff with the (relatively minor) assistance

K

1. Either directly or indirectly, depending on national regulations.

2. This overestimation is not due to any bias in the replies to the questionnairc
but reflects the differing degrees of internalization to which attention was drawn
at the beginning of this report; it also illustrates the fact that-a commercial

- producer is less likely to make the mistake of considering inputs to be frce. Any
over-all estimation of costs is therefore not in absolute terms but obviously in
‘relation to assessments made-in a non-commercial context, .

3. Sec: G. S. Becker, Human Capital: a Theorelical and Empirical Analysis, with Special

Referenice to Education, New York, N.Y., Columbia University Press, 1964. ‘

o
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. .of PI technicians from outside the cstablishinent; and this certainl
seems to be borne out by the.titles of the programmes in question.
Variation factors. After this rapid survey of the production costs of the
different types of PI, i§ is now necessary, to specify these costs’more
precisely and to identify and bring out into the open the variable -

- factors which have until now remained implicit but whose influence -
can be guessed at. )

Final duration of programmes. It can be seen from correlation tests
and from the graph in Figure 5 that there is a link between the duration
of a programme (output in hours) and the hourly cost of its production;.
this link corrésponds broadly to what miglit be expected in accordance
with the principle of economies of scale, i.e. a decrease in hourly costs
as programme duration increases, but this decrease is both irregular
and ultimately not sufficiently significantafor it really to rank as an
application of this principle. . - -

There is no reason’ to feel downcast about this; on the contrary,
it provides a timely warning against unverified application of the concept _
. . <

>
A
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of economies of scale and agamst the confusion which all too frequently
occurs between this concept #fid another law of classic economics—that
of diminishing returns. We would remind the reader who is not an..
economist that an ecqopomy of scale is an increase in output’ which is
proportionally greater than that of all the factors makmg up the com-
bination. The law of diminishing returns is very different: this states
that *if increasing amounts of a variable faclor are applied to a fixed quantzl_.‘y
of the other factorsy the amount added to the total product by each
additional unit of the variable factor will ev entually decrease.’
Adjusting production costs, however, in relation to the hourly .
duration of the findl programme does not, strictly*speaking, give a true |
reflection of either phenomenon, since production, although a decisive
factor, on the one hand does not represent the entire combination of
elements and, on the other, does not in itself constitute a production
factor in respect of the final product: a sirfgle phase of the producfign .
process cannot, be identified either*with the process or with its inputs.
In less technical terms, the following two provisional conclusions
may be drawn: (a) current ‘PI experlmcnts indicate that, as far as
. production is concerned the gains accruing from more intcnsive usé
(in tetms of programme duration) of PI, although possible, are still
. fairly limited—the performance achieved by teaching and technological
skills in conceiving the programmes dbes not increase perceptibly unless .
the duration of the final programme exceeds a threshold value Wwhich
.may be set at about six to eight hours;? (b) from a methodological point
of view, there arises, in addition to the aforementioned considerations,
a danger of confusion when comparing the final output and the cost
of intermediate production phases if units are used which take on a
different 1 meaning according to. the level at which they are applied.®
The wide: scatter of the results—wider than can be explained by
the variables explicitly taken into account—makes it desirable to give
. a fuller description of the PL, experiments which make up the sample
in order to try fo discover how far this scatter of production costs is
related to the differences (or similarities) betwcen the experiments
and classic PI. L
Since no great assistance, in this case, can be derived from the
final duration of the programme, we shall turn to the circumstances
in which the programmes were introduced and, first of all, to the stages
in their construction.
Existence of a pre-production phase. "Classification of the experiments
in accordance with the presence or absence of this phase and the corre-
sponding calculation of producnon costs after deduction of pre-productlon

~

. - . -

. R.G. Lipscy, An Introduction to Po:ztwe Ecanamws 3rd cd., London, Weidenfeld. &
\Ixcolson Ltd., 1973.
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’ TiBI_.E 47. Hourlg production costs (excluding pre-production costs) in 1974
. United™ Statés dollars, according to whether or not a pre-production
.8 «*  phase has taken place? i) . .
] . .

vp

Type of PI

«

Experiments which include

. a pre-production stage 3,543 2,396 2,615 . 7,493
Experiments which do not include
a pre-production stage 721 . 720 7 1,640 . 925

1 Averages not adjusted The costs comprise staff costs, material costs and equipment costs (the ,
last bemg calculated on the basis of actual utihization). Thys table contatns only those types of P1
which can be divided sufficiently evenly into experiments containing a pre-praduction phase and
thost which do not coritain such-a phase. '

¥ " N

., . . : i

b P
£

costs (Table 47) reveals a much sharper contrast, in fact, than that
shown by the preceding factors: in cases where a complete feasibility
study was carried. out,® the strict production costs, i.e. excluding the’
co%ﬁhat study, are on average five times greater than when no such
study has been carried out. What is more, the former category includes,

a large number of educational establishments -(type 1).

* In'so far as the execution of prelimiriary, independent feasibility
studies can be.considered an indication (if'not a guarantce) of the
PI’s ‘authenticity, these results show that the PI *experiments- which
are least expensive to produce are those which appear to depart furthest
from the basic PI formula; experiments realized by establishments
which have carried ‘out pre-production work are also those which
included the largest component of labout specialized in the production
of PI sequences. . o ) .

) '%rhhoi;gh pré-production- costs per programme hour show a per-
ticuiarly wide scatter because of the difficulty of identifying such costs,
they nevertheless appear to occupy a fairly large place in total pro-.~-
ductiobn costs (accounting for about 18 per cent of these costs). °

The replies provided in the investigation suggest that the existence

of prelimitary studies tends to be associated with experiments using
} ‘ ) ’ i L
1. In the cluster of pints representing -hourly production costs as a function of
programme duration, differences in typcs‘,of PI ’and even in types .g'gicdium

%

are seen to exert a legser influence. L.
2. R. Layard and M. Qatey, having described the presentation-hoyr as ‘the natural
unit of output’, arrive at a very similar conclusion when they turn to the question

of comparisons between- media. A !
3- That is, in thosc experiments where the questionnaire shows costs separately for
this sub-phase. * - s

»
;

}
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TasLe 48. Hourly pre-produ‘cuon costs (averages not adjusted) in 1974 United
States dollars v L .
Type of P e mem | Teeotrr TEE DO
;1 i 15 2,018 - 3 4,955 -
. 2 797 454 4 47t -
: 5
ToraL 1,474 1,496

. )
printed media, “but estimates of the cost of these studies (Table 48)
appear to be independent of the type of ‘media—or, more precisely,
the available data.are insufficient to reveal the form of any correlation
which may exist.

It is reasonable to assume, however, that the cost of pre-production,
tends to depend on variables relatmg e,lther to the size of the student”
population to be catered- for or to the type of medium, considered as a
factor of the cost of the other phases of production rather than in
relation to the pre-production phase Iltself

Validation procedure. A second possible indicator by virtue of which
an experiment,can be identified as fulﬁllmg the requirements of a pro-
grammed graded-learping operation is the existence, at the end of the
operation, of a validation procedure which consists in testing ‘the value
of the programme ih the context of normal use, which may well be
different from the experimental context’.

The indirect impact of this procedure on prodt;cuon costs can be
measured by calculating thése costs for sub-groups of experiments,
depending on whether or not they incorporate such validation: estab-
lishments which have. carried out a comparative evaluation, $4,407;
establishments which have not carried ng a comparative evaluatlon,
$3,796.

The slightly higher production costs for _complete program
is another instance of the p}lenomenon referred 'to above: the est:Sb
lishments with the lowest costs are those which consider themselves
the least bound by PI’s normal limitations and, in particular, by the
need to carry out time-consuming pre-production ¢ and validation phases

Evaluation procedures at the end of productlon where they exist,
are so elosely integrated in product10n that it is exceedingly dlfﬁcult to

1. M."de Montmolin, L’Enseignement Programmé, Parls, Presses Universitaires de
France, 1971 (Que Sais-je?, No 1171.)

2. The majority of validation® procedures are carried out for programmes using
printed media. Comparatwc validation is taken to mean a companson between
thé results of traditional instruction arid those of PI. According to the investiga-
tion, it is carried out only fairly infrequently. Evaluation of the effectivencss of
PI’s actual results is more frequent and shows gencrally very high success rates
which approximate to those expected (an 85-9o per cent success rate).
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assign a cost to them, as shown by the confused data on this point in"

"the questionnaires.- Apart from validation operations in the strict sense

(sample checks carried out on a pilot group of students required for the
tests) which are in any case very rare, validation, in the way in which
it appears to be carried out in practice, does not require the use of staff
other than that employed on theover-all production; all in al, validation
seems to amount to a routine activity and can therefore be expected
not to entail very large extra costs.

In reality, as far as can be gauged from the figures, the costs of the

validation carried out at the end of the production phase fall into two |

groups on either side of an average of 15 per cent of the total production
cost. In the first group, the validation costs are well below 10 per cent
of production costs; this group consists essentially of cducational estab-
lishments and PI.experiments using printed media. The use of low-
paid or unpaid labour (students for the pilot groups) probably explains
the presence of these establishments_in this group, while printed media
are obviously inexpensive to use. The sccond group, consisting of the
other types of establishment using more complex media, show alidation
costs of the order of 40 per cent of production costs.

Hence, when it exists, which is rarely, especially in type 4 exper-
iments, validation is a fairly expensive operation, which explains why it
tends to be practised in situations where its cost is not visible (public
establishments). ’ . W

Use of PI as a complete spstem or sub-system. Another question capable
of providing information on PI’s specific importance as a teaching
method was, that relating to_the use of PI as a complete system or as a
sub-system (in _relation. to a more comprehensive set of “teaching
methods). In point of fact, the confusion caused by this question rules
out any 'preciseinterpretation of the answers, except perhaps that
experiments in which PI is looked upon as a system in itself indeed
have higher production costs (36,585 per hour) than those in which
it is part of a larger system. This is a further indication of the fact that

genuine PI which constitutes. a self-sufficient process entails greater '
‘expenditure.’ & *

Associated indirectly with this, the amount of ‘seniority’ enjoyed

-, . . . .
by Pl in each establishment was checked againgf its production costs.
The dates when PI began (6 be a fully operatidnal experiment are too
close together to have had an effect an costs or possibly to bring about
a reduction in cpsts after a longer period of operation.! \

Research work in the PI field. In similar vein, a test was carried out
on the possible influence of this on the total cost of production. Despite
the fair number of questions on this subject in the questionnaire, it is

1. There is, incidentally, no significant correlation to be seen between the production
costs of the progranime analysed in each establishment and the number of PI
(cxpcrimcnt.s previously carried out in that establishment. - =~

+ -
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very difficult to draw any definite conclusions from them. It seems
likely in fact that in some cases those who provided the answers confused
pre- productlou operations, or cven prografnme-conceptlon and vali-
dation opcratlo , with the broader research actmty 1 qucstlonn;urc
was attempting(0 cover. In other cases they interpre®d ‘rescarch’ as
referring to the trials and market research carried out in connexion
with the promotxon of a new programme; thisScems to have happened
in connexion with the type 2 expenments in particular (in-service
training in non-profit-making establishments). Because of this, the tests
do not reveal any significant differences in costs which could be ascribed
to the existence of really systematic research.

Actual content of the subject being programmed. Thi% is the one remaining
a priori decisive variable which has not yet been explicitly taken into
consideration even though, in reality, as indeed suggested by the ™~
foregoing analysis, it has considerable influence on the scope of the
programme-conception work and is alrcady partly incorporated in the
variables examined thus far. -

There are scveral possible ways of defining programme content.
The experiments could be classified by the type of subject taught as
indicated by the programme title. However, the qualitative nature of

" the subjects, which gives no indication of the degree.of difficulty of the
programme, makes this approach unreliable; furthermore, apart from
thosc _provided in educational establishments, the programmes are very
latgély concerned with vocational training and it is thercfore very .
difficult to classify them from their titles (or cv/ur\from other data in
the questionnaire). Nor is it very effective to classify the experiments dn
accordance wigh-the general cducational level of the students concerned
since, as thes§ are mainly working adults, a problcm ariscs concerning
the lmk betwéen the content and level of instruction, on the onc hand,
and the nature and level of the students’ cmploymcnt on the other.

It was finally decided, thercforc, to base the teggon the conditions =
laid down for participation in the PI cxpcrlmcnf%h the assumption
that insistence on a certain level of Lnowlcdgc indicates a programme
which has involved the expenditure of more effort in the way of con-

P ception* and validation than has a simple programme which is suffi-
«icntly géneral to be suitable for students.with diverse scholastic back-
grounds an effort was made to check the cvaluation of this difference
in monctary terms. -

“==*  Experiments requiring only the cquivalent of a sccondar) -level
cducation or less were-therefore placed intd one group, the other group ,
- consisting of PI experiments aceess to which requires cither a general
higher education or the successful completion of an examination or test
relating to a specific level of training. .-
The picture obfained by applying the admxssxon criterion to t
varidus types of PI is in fact broadly comparable to that obtained
mecans of the first two criteria examined: cstablishments which® makc

“ERIC ’ : ' R
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TasLe 49. Hourly productisn costs (averages not adjusted) accordihg to admission
level, in 1974 United States dollars

Restricted  Unrestricted Restricted  Unrestricted
Type of PI admussion adm% Type of P dmussion admission
¢ -
L1 4,703 1,425 2.2 6,917 1,162
1.2/ 33,310 532 3.1 22,016 409
2.1 7,584 841 4.1 6,279 676
TortaL 14,264 798

. 5
pre-production studies are often those which recognize the need for
validation, and it is frequently the same establishments which lay down
conditions for admission to the .education they provide. Comparison of
hourly production costs for the different types, according to whether or
not the programme is subject to the educational level of the clientele,
thus produces results which are fairly similar to those obtained by
comparison in accordance with the other two criteria.

This new criterion, however, produces a much greater cost differen-
tial than the preceding criteriaT Table 49 shows one group of experiments
with unrestricted admission, costing $800 per programme-hour to
produce, contrasted with another group of experiments for admission to
which a high level of education is required, costing seventeen times as
much to produce. - .

This extremely marked difference in costs between the two groups
suggests that the variable used has a powerful polarizing effect, bringing
together a cluster of traits typifying experiments with a high educational
level and programmed according o true PI principles, on the one hand,
and, on the other, routine educational experiments which are enhanced
by teaching techniques that are only fairly remotely connected with
theoretical PIL. :

Hence, as far as production is concerned, it is clear that the com-
plexity of the subject taught is reflected in the complexity of pro-
gramming. - i

~ The configuFation of PI production costs in relation to the complexity
of the content to which it is applied thus reflects the fact that program-
ming a subject calls for staff who are familar both with the teaching
material itself and with the technique, of programming. More precisely,
we seem justified in concluding that the degree of pedagogical difficulty
exerts a multiplier effect on thé programming itself, which is reflected in
the costs. -

— -
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Audio-visual centre <

. - |
Cost-¢ffectiveness in resource-based learning ! 4
|

Synop31s of the organization of audio-visual centres |
in the Federal Repubhc of Germany . |

Schools and institutions for youth welfare ahd adult education ifi_the (
Federal Republic of Germany. exist at four levels: ¢ .
The audio-visual centre at federal level

The Institut fur Film und Bild in Wissenschaft und Unterricht in
Munich-Grundwald is responsible for producing audio-visual media and
observing the products of similar institutions in other countries, where
necessary adapting them to their own programme. It inspects the hard-
warc market and exchanges examination results with ncighbouring
countries. The production costs of the media are borne by the states

of the Federal Republic. The end-products are handed on 'to the audio-
visual cengres at other levels for the cost.of repréduction. -

The audio-visual centres at state level
These concern themselves mainly with systematic testing of media and
the further education of assistants in subordinate positions. They also
have at their disposal archives which are made available to regional
audio-visual centres. {
[
|
|

The aydio-visual centres on the urban or rural district level

These gentres arc responsible for directly furthenng the use of audio-
visual material in schools, youth welfare and adult education. The ~
different catégorics are as follows -— :

Pedagogic tasks. Training and further education of teachers and instructors
in institutions for adult education and of volunteer youth-welfare workers
in respect of the pcdagoglc—dldactlc application of audio-visual material.
This is accomplished with seminar courses, single seminars and personal
consultations. - &5 |

.

Technical tasks. Repair of equipment and introduction to use of equlpment
Consultation with educational institutions on procurement of equipment.

1. Extracts from a communication delivered at the Congress of the International
Council for Educational Media, Glasgow, United Kingdom, 1-5 October 1975,
by Walter Wiegel, Institut fur hlm und Bild in Wissenschaft und Unterricht, '
Gottingen, chcral Republic of Germany. -
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Archives. Establishment of film and tape archives with recordings of | ,

regional importance. j ' , |

! t 4 N ]

: o b
Loans. Loans to educational institutions of films, slides, tapes, cassettes,
records, recorded videotapes and packages of transparencies for over- i

. jec . . N L s
head%prOJe tors : j 3 ]
¥

—

The lgzcal audio-visual centres - , '
These result from the collection of educational aids In individual schools. . »
Educational aids and school libraries are being brought together and ’
built up into school media centres. The establishment of carrels for s
small group or individual work deserves special emphasis; these enable )
school media centres be built into to self-learning centres for adult -
education as well. 4
4 . ! i {
Case study: the District M%dia Centre,
Kreisbildstelle, Géttingen

In order to enable a comparison to;be made between the District Media
Centre, Goéttingen, and similar jnstitutions in other region§, some; ¢
« background information is requircd}. Statistics for 1974 for the District of_ *
Gottingen were as follows: inhabitants, 253,000; schools, 152; Classes,
1,620; full-time pupils, approx. 41,000; _employces in educational
system, approx. 2,500; salary for cmployees in the educational system,:
approx. $40 million;? building and maintenance of schools, approx.
$16 million.* - . ] . * ‘
' The district of Géttingen covers an area of approximately 1,120
square kilometres and of the population of 2 53,000, almost half live in
the town of Gattingen itself. The ‘town houses the University of Lower
. Saxony Wepagmcnt of thf Teacher Training College of Lower
Saxony, with a combined enrolment of approximately 22,000 students,
and also the main administrative body of the Max Planck Society for
the Promotion of Scfences and sqme of its research institutes. Factories 3
for the manufacture of precision instruments, optical and light electro-
technical equipment have also been established in the town. The remain-
. der of the district is mainly agricultural. . o :
The district provides for a jtotal of “abdut 40,000 full-time pupils ‘
(the teaching load of part-time pupils has heen converted.into full-time
hours)~They are taught in 1,380 ¢lasses, distributed amongst 110 schools
of varying size (onc to sixty cla,sseg). For the past two decades, the diftrict
has‘ been attempting to dissolve the smaller schools, placing the, pupils
together in central schools. The cpst of transporting pupils to the central

£}

schpols would'be raised by publi¢ funds.

LT

° 1. Throughout this chapter U.S. $1 }= DM.2.50.

H
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Approy\imately 2,500 people in the district of thdngen are em-
ployed in the cducational system, including school administration and
supervision, and for these an estimated DM.100 million must be found
per year, inclusive of training costs, social benefits and old-age pensions.
Thraughout the whole district, the additional yearly average over the
past five years for building and maintenance of schools amounts to

DM.40 million which means’ that approximately DM.140 million is ,

spent orr cducation. Thus, taking an average of 25 teaching hours per
week and 29 pupils per class: 1 teaching hour. per class costs DM.100
(840) and 1 tcaching hour per pypil costs DM.3.45 (81.75). A rough
cstimate is assgssed at +4 per ccrﬁ

The District Media® Centre has grown during the last twenty ycars
from a one-man concern to a centre with twelve employces and six
scientific assistants, paid by the Statc, who are freed from part of their
teaching dutics. Thc empléyces comprisc: 1 chief administrator;
1 official expert, deputy to the chief administrator; 1 secretary; 5 admin-
istrative clerks, who take care of the loan transactions; 1 photographer;
I television and radio fechnician; 2 drivers and the Director of the
establishment (Dr Walter Wicgel). (Sec Fig. 6.)

It was estimated that DM.850,000 from the district’s budget
were required for the maintenance of the audio-visual media centre
for the ycar 1975, with staff gosts representing a total ef DM.360,000.
Thus, the district spends a total of DM.3.45 (1. 73) per inhabitant for
the regional media centre. For purposcs of comparison, 1t may be men-
tioned that the town of Gottingen expends DM.g.50 ($3.75) per inhabi-
tant for the town,library. . ;

The media equipment available.for loan at the District Media
Centre is valued at approximately DM.3 million. With the help of two
dcllvcry vans,~the educational institutions in the districts receive deliv-
ernes once a wcck About 30 per cent of all material requested is picked

up directly from the loan archives by teaching staff and school assistants.
2

Resource Centre, Gottingen )

Educational tasks Technical tasks
\
Pedagogical | Training Archives i Maintenance
service Seminars ' .
N , Information
m .
Loan-procurement
-
4
’ r
F1c. 6. - ,
.‘)m - “) ¢ .
. 1 7 i :
8 v .
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To avoid :long journcys‘ by pcoi)le collecting their own material—the
district stretches 50 kilomhetres cast and west—branches of the audio-

visual centre have been set up in the two smaller towns on the outskirts'

>of the district! ) -

" .All teachers so desiring reccive a comprehensive catalogue, with .
titles of films, slide series, tapes, cassettes, records, transparencies,
video-cassettes and specialized books which for educational purposes

are at the disposal of the borrower frec of charge in .the collections of
the district audio-Visual centre, of the state audio-visual centre, of the

Federal Centre for Political Education,, and elsewhere. .

Furthermore, the media centre alsoreénts material from commeraial
loan centres for the borrowers, so long as payment of rental charges
presents no problems.
~ Subject catalogues are assembicd which also contain such titles as’
are not available in the media centre.

For the year 1975, approximately 50,000 loans will be granted,
90 per cent-of them within a maximum delivery time of ten days.

At present, the town libzary makes gpproximately 350,000 loans
yearly. About 3 million people ar¢ reached by the 50,000 loans of the
District Media Centre, each item being demonstrated twice on the
average. TRus, for example, viewing a filmed stage play leaves a deeper
impressior! ¥nd is therefore more effective than reading a printed stage
play. The sdme difference exists between listening to and reading a
radio play. "While_ the centre’s archives contain material whose edu-
cational effectiveness is lcss intensive, the town library has many “books
which can at best be called superior light reading (sec Fig. 7).

The yearly turnover of the media centre, i.c. the value of the ma-
terial which is delivered during a year from the archives to educational
institutions reached an approximate total of DM.17 million in 1975.
The yearly turngver of the town library amounts to approximately
DM.1 million. ° L

4

Other Resource Centre activities

The courses designed to provide an introduction to the use,of equip-
ment are a permanent feature of the regional media centre. The intro-
ductory course is proyided every Thursday afternoon cxcept during
the holidays. A3 th ber of teachers registering for a course cannot
always be dealt with by one afternoon course per week within a reason-
able period of time, additional introductory, days have to he arranged,
giving a figure of sixty courses per year. ° :

Some aspects of the course can be converted to programmed -
self-learniig material. For 'this purpose, eight self-teaching items of
equipment were purchased. The equipment installed by the firm Intertip,
Zirrich, was supplemented by an automatic slide-projector synchronized
with a sound cassette, from the firm of Hoppe & Schneider, Lehr-
systeme, Heidelberg. Equipment has been introduced systefhatically.
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* "The course participants listen to the information on the tape. Questions
are anSwered by means of signalling keys using the multiple choice
“method. The answers are. offered optically for selection. After every
'~ Question, “the apparatus sfops and only proceeds further when the
A ~ 7 correct answer key is pressed. Incorrect answers are counted on an --
. "~ electronic meter. An extension of this apparatus is planned, so that
branch programmes and repetitions are made possible, without syn-
, * , chronization of sound and picture ‘being lost. -, .
58 > K . . o . 7y . . g
i The use of self-teaching devices in the intfoduction of teachers
to the use of audio-visual equipment is also designed -to acquaint-the
P "o . . N . PR
/ © teacher#with the operation .of programmed teaching dquipment. -

An’ important aspect of the work of the District Media Centre . .
« ~ s the promotion of sthool radio and television. Work in this field,could ,
) be made substantially, more effective, if it were not iestricted in the'
Federal Republic of éetmany by complicated copyright regulatios.

. ... Cost-gffectiveness. - .. A
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of limited financial means through the most extrdme rationalization.
Thus, for example, consideration might be given to the question
of whether the delivery service should be maitained in its existing form.
When purchasing new media, the following action is usually taken:
media titles which seem to be suitable for use in school, youth-welfare
work, .and adult education are first recorded in a quartcrly catalogue
supplement. The first and second request for the new title is fulfilled
by rtnting the item. Only when ghree or more requests are feccived

within a’year, docs the centre consider buymg the it
This procedure is dcsxgncd to avold an ineffe thC investment of
capital to rarely requestcd media. Material given preferentia] treatment
deals with human co-cxistence, the eradication of prejudice and the
responsibility of ithe human bcmg for his own actioss, whlch would

jseer to compensate for ‘the deficit in this arca, compared with the

progress made in the natural sciences and the technical sphere.”
The,second problem_ which gredtly mﬂuences tHe cﬁ"einvcness of
available material results fromr ¢the necessity pf b ymg a second or thjrd
copy of a film. At present, the centre has reached a point, whcre an extra
copy can be bought for every five requests per half year, i.¢. vyhcre six
requests for a certain tape are received, thgre myst be“?wo coples of

the tape in-the archives. - .

On the basis of this procurement pnncxple up to ﬁfteen COpleS of
some films in the political and sexual cduca,tlon sphcres have been
made Available. Five requests per half yﬂar constltute a more exact
basis for calculation than ten requests per year since seasonal tendencies
can be better defined by mieans of half-yearly statistics.

-~ The third problem, relating to costeffetiveness, this time with a

negative effect, results from the question of availability of material.

The two subsidiary branches of the District Media Centre in Gottingen
are remnants of the penod ‘before the district reform of 1973. They are
concessions to, teachers’ wishes to be able to collect a film outside the
weekly delivery, without having to cover the relatively long distance
between the outskirts of the district and the audio-visual centre. '

The most 1mportant consideration at present on the theme of
‘cost-effectiveness in resource-based learnmg concerns aceess to the
material. The centrally stored material is rarely available just wheh
necded in the course of teaching. This situation can.be alleviated by
an increase in the number of film copies. However, the fact remains that
the time needed to obtain the material is relatively long.

Through lack of availability of material, the technical aids, instead

of facilitating operations, cause delays in the course of teaching and

sometimes even cause unforeseen changes and ther'eb.)Ldlsrupt the teach-
ing process. Such disfuptions could be eliminated if every school had
its own film archives. -
This is by no means a$ utopian as it might at first sound. Certainly,
if every school wanted to obtain a copy of every film available through

~
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the District Media Centre, then D 1.1.5 million would have to be
, raised. But the larger part of the requests—a rough estimate would be
about 6o per cent—refers to titles which altogether would necessitate
a cost price of less than DM.200,000. An examination under way in the
media centre in, Géttingen is‘attempting to clarify how much money
\would have to be raised for the Tadividual schools in order to reduce
the ‘orders gplaced in the course of a year at the -Gottingen centre by
20 per cent. kt must be borne in mind that by making material available
to equip school audio-visual centres, the loan-centre staff in the media
centre could, in the long run, be cut down; and without doubt, an
increase in staff members, which would otherwise become necessary,
can be avoided. k

At the moment a l6an transaction costs about DM.5. If a school
with several parallel classes requests twice a year a series of slides at a
cost, for example, of DM.30—parallel classes de..not as a rule run
. simultaneously—then the cost of the work’ involved in the loan amount
to DM.40 in fobr years. If these expenses divided over a period of
four years are capitalized and interest paid at the rate of 8 per cent
then it is cheaper for the district of Géttingen to give the series of slides
to the schqals rather than to lend them out again and again. The slide
series, tapes and S-8 short® films in the media centre—below a cost
price of DM.100—are solcly designed to enable the teacher to inspect
and test the material. If he intends to use the material regularly, he
‘should ensure that it is provided by the authorities for the school’s .
collection of teaching aids. For this reason, the media centre generally

—  has two copies of this material (value DM.100) at the most.
- The building up of local collections could be advanced by means
- of permanent loans from the collectigns of the District Media Centre.
The administrative work in local medla centres can be assumed in large
part by pupils under the guidance of a teacher or a school assistant.
Pupils having a say in school affairs also means pil co-operation.
This has now stood the test for a long time in school 4dministration and
maintenance of teaching aids, which are school property, if the necessary
advice, supervision and recognition is given for this’work., Here is a
hidden resource which has still not been correctly organized and used

in many schools. ) : -

Basic principles fyr increased effectiveness
of available mate}lal .

€

The conversion of teaching from ‘?mﬁ&ional’ aims to ‘new’ aims
lta

has been goirg on for decades and wil a few more decades to com-
plete. The conversion is only. partly resource-based. It is not the new
techniques, which’ determine ‘the point and time of departure’, but the
new objectivés, which demand a selection from resources eithgr available
# "or still to be developed. :
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The imput of the school &an be measured in economic units. The
' establishment of units of measurement for the output of the school is
difficult. Catalogues of, teaching aims are’at present in statu nascendi.
Nevertheless, calculations of cost comparisons between various methods
are possible. Here, the fixed and variable total costs of the school system *
should bé considered and ‘the cost-effectiveness relevance of all pro-~
duction factors be researched. -

If two different types of materlal dealing with the samc subject

. have approximately the same effect in teaching, then the material with
the greater cost-effectiveness is the cheaper one. (It does not necessarily’
have to be sound ﬁlms, sometlmcs a sound slide series will do as well.)

A small los$ in effectiveness can be accepted if a considerable
saving in cost is thereby achieved.’(The last.10 per ce the maximum
efficiency technically possible is the most expensive.)

It is, however,, unecqnorrucal not to exploit a possxble output
increase of 10 per cent, if this increases the total operating costs of the
school by no more than 10 per cent. -

The fixed hardware costs of technical media in teaching are small
in comparison with thé cost of building a school. The ideal objective,
according to W. Cappel: ‘... with the best equlpment approximately
5 per cent: the usual ﬁgure throughout the state is at the mtoment
1.2 per. cent’.

. The running costs of media in teaching are, with the exception of
' computer-assmted instructien,, mostly small m comparison with the
running costs”of the school system. The ideal® objective, according to

W. Cappel: ¢...under intensive use about 5 per cent (in the dlStI’lCt of

Géttingen it is- about 1.4 per cent)’. .

The ceonomic law: of dlrrumshmg returns in the isolated devclop-
ment of a single production factor is undoubtedly,also valid for the use
of technical resources int" teaching. Relatively reliable examination of
this ‘problem, especially regarding the upper limit of mcamngful use,

"™~ has not yet been carried-out. .
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Conclustons of the . s
_initernationdl experts meeting -
. on information exchange
on technical and economic .- -
studies related to
educational téchnology

Uneséo House, Paris, 14-16 January 1975 U >

Résumé of, discussions /

Problems of cost were those most frequently discussed. However, theqg
question of effectiveness, as well as its relationsip with costs, was also
discussed at some length. ’

s

Probléms of cost . .

It was agreed that, in a preliminary phase and for practical reasons,

an extensive knowledge of the cost ofintroduction of modern methods
into, educational systems must be agquired.

In ordervto acquire this knPwledge, it is essential to: adopt a

. universal classification of costs; define methods of measurement; establish

laws, for variation of costs. J

-
-

Classtfication_of costs
After discusSion, the comimission agreed that a definitign of universal
* categories is necessary if comparisons are to be made. , .
The classification proposed in the intréductafy report was .thought
- to be oh the whole satisfactory, but the following additions and modi-
" fications were proposed: - . C e e

) '
o oL g
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The categories retained must be broken down as far as possible to
enable identification of operations and useful comparisons.
The technical classification should include a fifth category: implemen-
tation costs.
The economic clasjification should clearly distinguish two categories:
fixed costs aniva?riable costs. T
Classification by dontributors should include a fourth category: the
international community. .
In addition to direct costs encountered in the use of modern methods
of training, there exist two additional categories which should be
recognized in consequence of their importance:
N (a) Opportunity costs: the difficulty of evaluating these was. J
- recognized, along with the necessity of separating them com- ‘
pletely from expenditures.
(b) Psychological costs: these are very different from the preceding - J
because to a certain extent they tend to constitute a limiting
{_ constraint on the effectiveness of modern methods rather than
a source of budgetary expenditure. In certain cases, however,
they could be covered by a financial incentive (for reconversion,
for example). . . e
. \

e

-

Cost measurement . :
' Three problems were brought up by the group:
" Problem of reliability of cost measurenients already carried out. Nu-
" merous .speakers mentioned the danger of non-critical utilization
' " of this data which has often been developed in a heterogencous
way, using incorrect methods. The frequent presence of three
indirect ways of biasing, all tending to underestimate~the® cost
of modern teaching methods was particularly underlined; &
(a) The greater importance accorded to running expenditure than
to capital expenditure when the latter is particularly high and #
- the former somewhat lower in systems using modern edu-
cational methaods. - .
(b) Use of official exchange rates when evaluating cost of imported
.. z= mategals. ) 1 '
) (c) Personnel cost estimations based on*present salaries without
) . taking account of scarcity value related to new requirements
- in new systems.” ‘ : h
Problems in defining unit cost. Certain members of the commission
were of the opinion that cost per student-was not always the most
valuable definition? Use of the notion of cost per hour of teaching
by modert fnethods leads to very different sityations according
to the unit applied, production-time, transmission time, exposition
time, etc. It was agreed that some sort of adaptation of the unit
cost index to the problem stidied should be developed.

S
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.- on the level of the cost evaluated. Specificity is therefore funda-

-
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Problem of discount rate. The rate chosen has considerable influence

mental ,in the light of decision-making. The economist has no
precise “guidé]ines to help him make his choice.

a

*

Evolution of osts

. Cost measyrement is necessary if one is to arrive at an undcrstandmg

of cost-effdctivenegs. Cost studles are made primarily to enable com-

parisons, ‘in time and in space, and to sort out the laws of cost variation

and discern which costs will prove the most advantageous. At this stage,
three points were stressed by the meeting:

Comparison of results of cost studies already carried out rarely leads
to establishment of laws because of the very high hcterogeneity
of situations observed and methods of*measurement used.

The existence of sngmﬁcant cconomies of scale if * big’ media are used
is postulated but in no way shown to exist. On the contrary, certain
hypotheses on which these conclusions are based are manifestly
false, particularly in respect of the vast possibilities of substitution .
bctwecn traditional’ teachers and ‘machines’.

An attempt must be made to measure the ‘service ca acxty of any -
given- installation, i.e. the number of students abéve which the™
capacity of the system is saturated. .

The existence of thresholds and disparities in the cost function process

was evident to the meeting, but has not yet Been sufficiently_studied.

Problems of effectiveness ]

Effectiveness is much more difficult ‘to measure than cost. Whilst

recognizing this fact, the meeting estimated that:

Before allowing resources to bc’gscd for such studies, a careful exam-
ination of this problem is vital, as a knowledge of objectives and
their relation to the media used should be acquired.

The several conceptions of effectiveness should be carefully differentiated:
(a) Educational effectiveness should not be confused with economic

efficiency. The former should, in principle, be given priority,
¢ but everything depends upon the definition it is given. /

(b) Educational cffectiveness should be extensively defined? The
essential pcg;nt\fsnol to find out whether one particular message,
transmitted by one particular professog, has a smaller or greater
effectiveness if ‘teaching aids’ are used but rather to compare
different kinds of messages. The main problem i is to discover
whether new media are more cfﬁment because they delivernew .
messages. s
Efﬁcxency measurement should take account not on]y of the working .
time of the professor, but also that of the student. All thmgs bemg
equal9 the *most cfficient system is the one which perrmts the .
greatest.economics. in. learhing tlme
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There should, therefore, be a study in depth of the ways in which
students ‘learn’ and what they gam from contact with a varicty

. of media.

Nor is it enough to base results on previous studies which do not relate
to the on-going situation, or to sclect a given medium arbitrarily. It
# would be uscful to explore systematlcall) the possnbxhtlcs of usmgthe
theory of decnslon in uncertainty.

Relationship between cost and effectiveness

There was general agreement that these two subjects cannot be studied
scparatcly and further discussions brought to light the _following two
points:

1. In a preliminary phase, there should be an attempt at a systematic
comparison of technical and economic costs and combinations of
media which have a comparable effectiveness.

Studies of the cost-effectiveness rclaI?onship should take into
account two control variables which have not so far been used:
intensity of effort in preparing messages; intensity of student effort.

-

List of recommendations
P Y

L
The meeting, being of the opiniofr
that modern teaching methods can help solve certain educational problems;
that cost-effectiveness studies are necessary as an aid to decision;
that studies made up to now, although numerous, are not of much
practical use for several reasons;

considers it de51rable to make recommendatnons in the three fields of:
mformauon, cost measurement, the role of interrfational organizations
in improving the “management of systems using modern methods of
teaching.®

' . ) \ )

Jmprovement of information

Recommendation No. 1. The meeting requests Unesco to study the problem
of permanent exchange of information~en the cost and effectiveness of
modern teaching methods and to play an innovative role in the creation
of a world-wide information network.

& Y
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Recommendation No. 2. The meeting recommends a strengthening of co-
operation between international organizations in. this field and requests
Unesco to take the necessary steps.

Recommendation No. 3. Tl}c meeting requests Unesco to disscminate a
document including (a) an extensive list of existing studies, classified
in such a way that the problems of cost-effectiveness are highlightkd
and (b) a sample of representative abstracts of the most im
types of study. ' g

Cost measurement

Beyring in mind that the priority which has been requested for cost
studies is designed to ensure short-term effectivencss, the meeting makes
e following proposals: .

3 L4

3

«Recommendation No. 4. The mectin°g asks that a small worlling group

meet to establish modgls of standard tables to present different types of
cost, thus enabling a precise study of cost variations.

Recommendation No. 5. The meeting rccognizes the willingness of Unesco
to work on a grid specifying the hy'pothgscs:: framework, mgthodology
of each study and would like to see the rapid establishment of such a grid.

Recgmmendation Np. 6. The meeting- strongly emphasizes the need to
make effective use of the resources allocated for evaluation in all oper-
atjonal projects where evaluation has been forescen.

Recondmendation No. 7. The meeting recommends a development of case
studies on actual projects in an attempt to discover solufions to specific
problems raised by decision-makers.

Regommendation No. 8. The mecting requests Unesco to promote and
encourage this type of study. ' ' N

The role of internationa} organizatjons in improving the
management of educational systems using modern methods

Recommendation No. 9. The meeting hotes that iqternay’onal organizations,
and especially Unesco, will participate, under terms of reference to be
defined, in the establishment and development of training courses in
methodology of gost studies.’ N - Y

3

" Recommendation No. 10. The meeting would like Unesco to take the neces-

sary action to facilitate management of educational systems using
modern methodg, for ekample by encduraging publication of a man-
agement guide., .
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_.Glossary of technical terms
* related to new methods ™

-

. i} . B 3
Ass nt
Measurement of a student’s attainment.

Audio aid

,Audio media used in teaching—suppor-

tive role only. See: Audio media.

’

Audio media

Equipment and related supplies—exclu-

sive of audio-visual materials—by means

of which information is présented through
" the sense of hearing. Such media Include

closed-circuit audio-equipment, dictating

machines, radio, recqrd players and tape

recorders. See: Audio-visual media.

Audio-visual aid R

A’ device, appealing, to "the sense of
- hearing andfor the, sense of sight, that

implements an educational process. Im~,

- -

» iﬁ* 5

v

<

plies use of audio-visual “equipment or
materials in a supplementary or suppor-
tive role in teaching. See: Audio-yvishal

"media; Audio-visual material; Audio-

visual equipment.

Audio-visual equipment

Mechanical apparatus capable of receiv-
ing, transmitting, or reproducing sounds
and/or pictures; for example, film pro-
jectots, tape recorders, overhcad pro-
jectors, closed-circuit television.

-

sAudio-visual material . ‘
Films, tapes, transparencies, television
programmes, etc., to be used with audio-
visual equipmgnt.

Audio-visual media .
Audio-visual' equipment, supplics and
materials, by which learning is enhanced

M

1. Definitions without an asterisk (*) are from Glossary on Educational® Technology,

published in 1973 by the Internationales Zentralinstitut fur das Jugend- und

Bildungsfernsehén, Rundfunkplatz -1, D-8, Munich »2 (Federal Republic of

Gérmany).
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i through the combined sefises of hearing 2, In mult\x-tape recording, the conduit
and sight, ¢.g. sound motiju pictures, and for " simultaneous transmission eof
television.  Other  audidvisual  niedia recarded messages from several pro-
; include filmstrips or shidgs with sound, gramme sources to select student
multi-media kits,” pupil-fesponse  equip- positions 1n the language-laboratory
ment and certain devices fpr programmed network.
' instruction. By usage. audio-visual media +3. .\ path along which information or
may also refer to equipm¢nt or materials communication can flow.
. that are either audio or video, appealing
either to the semse of hdaring or sight., Closed circdit television (CCTI) .
See. Multi-media. - - Usually a privately-owned. -maintained
) and -operated system whose transmission
. ‘ equipment js linked by co-axial cable,

Cable television

Television service providel 1 whole or in

part by a cable. A wied network or

broadband communicatiops network that

has the potential of providing the services

s of alglxencc ..poling. heter réading,
i

instracjional television, information ser-
vices, and electromic mail ps well as home
programming'services.
Carrel " '
A student study station, designed to
facilitate effective indeperident study by
. students. It may include electronic or
optreal devices for display of information,
tcaching machines. and audio-visual
transmission and reception|facilitics
1
Cartridge !
A container for film, tapes, slides or
filmstrips. Some cartridges. for film and
tape contain endless loops, pthers operate
on two spindles or by reel-tq-reel transfer.-

Cassette

' 1. An clectromagnetic audiotape ar-
: ranged in a cartridge format so-as
not to require tape-threading prior
to recording or playback of pro-
grammes. Recording or playback is
. only possible with a cassette audio®

recorder. ’
."A film cassctte: a small case for film
that makes hand-loading of film

[

microwave relay or telephone lines. This
type of television 1s often used as a video
public-address system, but 1s also used in
teacher observation. in téaching skills
and in other skill techniques.

Communication satellite
Anaruficial satellite used to aid communi-
cations. as by reflecting or electromically
relaying a radio signal.

Computer-assisted instruction (CAL)

The use of a computer to present instruc~
tional materials to a student. Tt allows for
immediate feedback, self-pacing, branch-
ing and record-keeping.

?
Computer-managed instruction (CMI)
The use of a computer, not for instru€tion
of the student, but for handling perfor-
mance records, curriculum files, grading
tests. etc. Also it may include the schedul-
ing of non-computer media and teaching
processes by automatic data processing.

Content anal)szs

A systematic attempt to establish the
characteristics of a communication (¢.g. a
textbook or a television script) « such an
analysis could probe conceptual density.
political bias, or whatever.
Control group

In an cxpcnmcnt a control group is the
group that is not subjected to the experi-
mental factor or to "the field test that
The -
results from this group are compared with
the results obtained from the experimental

-

Also distance education. System of teach-
ing and learning based mainly on non-

unnecessary. - "k
. other groups are subjected fo.
¢ Channel -
1. That section of the broadcast
spectrum to which a television or tcst group or groups.
v oy broadcast station is a551gned ortto J
- ;“ which 4’ video-caméra capable” of = * Correspondence education
.l ; ransmitting radio frequency signals
. { is tuned.
"’é
\)‘ . 1 9 (11 “
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personnel media wthe gﬂicneucyl for
student performance i$ controlled by two-
way communication. Media involved can
include printed matter—programmed or
not, mail, telephone, radio, television,
sound and slides, sound- and video-
cassettes, learning’ kits, computer . net-
works, ete, . -

* Criterion-referenced testing’

A testing situation in which a student is

cvaluated on how well he achicves the

established criterion or terminal behaviour.
v 3

Data procéssing
The preparanuon and handling of informa-
tion by -pre-determined procedures that
classify, sort, etc. These procedures may
be man£l, mechanical or eclectsonic

{comput
L .

.

Dial access i
A technical device which stores data so
that they can be retrieved by dialling or
otherwise signalling a code which will

‘call upY’ any desired item or programme.

Educational radio
Radio used, to offer_educational pro-
grammes, including ‘commercial pro-
grammes with educational content; to a
private or public audience. .
E ducahonal technology
. In its orighnal sense, it means the
media born of the communications
revolution which ‘can be used for
instruetional purposes alongside the
tencher, textbook and blackboard,
' such as television, films, ovcrhead
' projectors, computers and the other
items of ‘hardware” and ‘software’.
. Thenewerand more powerful defini-
‘ tion of éducational technology gocs
: beyond any particular medium or

_ technology is a systematic Way of
designing, ca mg out, and cvaluat-
mg the :total proccss Of learning

tuman learning and communication
and cmploying a combination of

"
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device. In this sense, cdu\:atxorty“"*i

and tcaéhmg in terms of specifics
objectives, based “on research in -

I tion.

.

A
Educational telenision
Television programmes spccnﬁcally desig-

ned to achieve educational aims, either
for reception in an educational institution
or, inadult educatiof, for reception in the
! ’

home,

S

- .

" * Feedback classroom

See. Student-response systen.

Hardiegre
The physical components or cquipment of
a system: included are computers, ter-
minals, audio-visualdevices, programmed-
learmhg devices, ctc., used.to distinguish
machines from materials (softwarc)
i ' . ! .
9* Indiidualized instruction
Learmng procedure taking into account
(in its 'objectives, content, methodology or
rhythm) the parucularmes of the learner
as opposed to autonomy self-instruction)
which significs absence of the teacher
cither during the phascs of the global
learning procedure (total autonomy) or |,
during one or only a few of these phascs

(partial autonomy) .
]

- .

Instructional media
Devices or materials that present a body
of. information and., are largely sglf-
supported rather than supplcmcmary in
the tcachmg-lcarnmg process.

Kit. - .

A collection of mstrucuonal’ materials,
giving information ron a subject and
assembled, perhaps in a folder for distribu-
tion. See: Package.

Live pféi;ﬁnme .
n rcal-time: that is, the message ongm-
ates simultancously or ncarly simultane-
ously with its display and perception. .
L]

-

s

Media centre .
A learning centre with print and audio-
visual gnedia, essential equipment and

«
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services from media specialists and
accessible 1o teachers and students.

Mobile television unit

A truck or trailer equipped with television
units to permit the recording of pro-
grammes in the field. Some units are
equipped with microwave facilities to
communicate with the home-base station.

Monitor

A receiver tube and associated circuits
used for muxing signals and video-only
presentation of performances for final
viewing. Usually referred to in connexion
with various smaller receiving sets used in
cueing or for master control of ou}put.

Multi-channel programming
1. An increase in the number of tglevi-
sion channels, in the diversity of
programmes offered, and in thé
types of Orgamzations sponsoring
« them.
. A multiple- programme system for 4
languagc laboratory.

"% Multi-media .

A planned combination of media into a
system 1n which the role of each medium
is distributed according to its potential,
thereby. reinforcing the, value of each
medium taken separately ,(as opposed to
the non-planned addmvc use of scveral
medxa) ,
Multiple-chowce question

Kind of question common in objective
tests and branching programmes. Along
with the question appear several alter-
native answers. usually one correct and
the others plausible. but incorrect. The
student is requested to choose the correct
answer.

Network

A series of reception, display or redistribu-
tion points that are interconnected so
that they may simultaneously share the
same programme.

L 4
Open University (trade mark)

A British higher education institution
providing degree-level tuition to adult

N

| {
’g

[

‘ wh

students working at home by means of an

integrated multi-media learning system

comprising programmed correspondence

material, textbooks, regular television and

radio broadcasts, marked assignments,

residentiZf summer schools* and local |
tutorial groups.

* Open-circuit, television -
Regular “home. broadcast transmissi

closed circuit selevision).

Optical reader
In data processing, the electronic process
of reading and recognizingjwritten symbols
by reflecting light from the written page
through ah optical syst to a light-
sensitive device. This devite converts the
reflected “energy into elecdrical impulses
which may be transmitted as a digital
reprcscnfauon of the inforrhation on the
written page.

Package
Normally rc\é-s to a multi-mpdia collec-
tion of materials for individudl or group
learning of a certain topic| together
with instructions as to how thdy may be
used. See: Kit.

* Programmed instruction (>
Programmed instruction is a mgthod
learning constructed as an instryictional
system or sub-system, ¢haracteriged by
its uuhzauon of prestructured ldarning

objectives and is designed for a
population with specific traits. *
Programmed material

Books, slides, films, tclevision and 'rddio
programmes, sound tapes and discs 4nd

grammcd learning.

* Radiovision
An instructional media system presentin
static visual media and sound. The s

i Tn
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portion 1s transmitted by tadio. while

visual  materials .are  projected  for
displayed) at the point of reception.

N

Self-instructional

Describing methods, materials and de\ ices
that makc&t possible for a student to learn
withoitt " direct help from a teacher.
Generally, the terin 15 used in a program-
med learning context, but materials such
as textbooks, films. radio and television
programmes and sound recordings can
be considered as self-instructional 1if the
student 1s expected to learp from them

-

Simulator > - .

\ device constructed to give safe and
effective practice in handling the ‘essential
features and real equipmnent in a way that
would be impossib %c with the equipment
itself. :

Software

. All types of programmes and pro--

cedures requxrcd for dxrectmg the
operation of a computmg system.
Software is written in a formal
language that can be processed by
the computer. .
2. T'ransmitted programmes™ and/or
messages as well as rgqorded pro-
gramme materials, e.g. ﬁlmjtapcs,
books, discs, etc., contaxmng recor-
ded messages.
Working materials from which a
. programme for radio, film or televi-
sion is created. May include scripts,
written narratien, audio- arfd visual-
aids, etc., espccxally created or
assembled for the production.

?

Sound page ) '

An instructional media system mvolvmg
scparate pages of hardcopy with sound
recorded on the back of each page.
The page is placed on the top of a record/
reproduce machine: the learner views
the page and hears the sound.

' Sound-track

A narrow band runmng along one side of
the film and carrying the recorded sound.

Optical sound-track is a photographic

' image that activates a photo-electric cell,
]

\ Ko

"magnetic, sound-track 15’ a coating of .

ferrous oxide 1n contact with a magncnc
playback head.

* Student-response systemy

(or feedback classro6rhy. A type of teach-
ing machine consisting of individual
multiple-choice response umnits linked by
cable to a control console. It provides
mainly facilities for objective testing at
low cost. Feedback tu the olass teacher s
instantaneous with the simultancous dis-
play of the assessment of response to both
teacher and student. .

Teaching machine

A mechanical or electronmic device for
presenting the frames of g programme
either on paper or on film{ The student
may be able to write his response on to the
programme _through a dow. in the
machine or he may ficed t8 press buttons
to record his responses. If such a machine
is linked to a computer it can control the
rat¢ at which the programme is presented.

Team teaching
A means of breaking away from the

narrowness of having one class taught by _

one tcacher only, team teaching allows
several teachers, as a group, to work with
several classes together. A simple team-
teaching situation would be for the teacher
with most knowledge of, or interest,in,
a certain topic to present it to..all the
classes together and then” join with his
colleagues 'in pursuing a variety of pre-
planned follow-up work with individual
students or small groups.

* Telecommunication -

The trangmission of data over radxo

circuits or transmission lines by means of

electromagnetic signals.

o . .

Telephone instruction
Instruction in which a telephone provxdcs
tWO—Wa)' communication between a class
and a resource person, or between a

home-bound pupil .and his regular
classroom. K N
» N B
. Qe ’
Terminal

A device by which data can leave or enter
a computer system; as used in computer-
fnanaged instruction, a cathode-ray tube

-
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display (similar to a television screen)
with alpha-numeric typewriter keybuard.

-* Video
Referring to television as opposed to film.

.

" Video cassette recording

~ ]

{(VCR) .
A videutape recording in a self-threading

»

Glossaty of main economic’ terms
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morlz‘atw?l 3
ccountmg prOLcdurc for thc rcplaccment
f umen:ccable items of fived capital’
y réserving amodnts equal o’ the
stimated value of that capltal The task
f measuring, amortxzanon gives rise to
' fwo problems: T4 e
. 1. Accounting amortization’ Uiffers
basically from economic amortfza-
tion in that the amounts reserved
correspond not to the.actual depre-
ciation qf the capital but to the
maumum@mount authoriged by the
fiscal authofities. For the purposes of
Gost-cﬂ'ccuvcngss studlcs, it px;,e-
ferable to meastire economnic a rti-
zation. Where this is not possible} it
should be mad
evaluation is based on fisca} amorti-
zation. \
. The replacement of chpical items
of fixed capital by idehtical items is,
not normally possxblc\bccausc of
, modifications made to ‘:qmpmcnt
Calculations must therefore be based on
thi)i\alue of the new equipme t\:‘mcas-
ured, if . possible, in constant bnetary
u.mts (whxch must be dcﬁncd) ‘

|
|
!

.

C‘ost

Sacrxﬁcqor dlsburscmem incurred 1 in order

to reate capxtal Qr to cnablc an org; mza-

tion to function. The nétion of ¢ has

many aspects. Several ‘classificatio by’
‘ ’ A

clear that the’

- '
o

cartridge or cassette and suitable for
playing through a home tcle\mon set or
v other television receiver. .

.

b-v

L
?

* Videotape recorg’mg
(VTR) '
% recording system which storé&s video and

- ‘audio ipformation” by transferring elec-
trical signals directly on"a magnetic tape.

q

- '
.
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“
type of cost- ‘are. thereforc possnbfc, the*”
three most JmfBrtant being; economic
cost, financial gosts and tcchmcal costs.

‘,.1

e

.
v

’ . P

PRI
~ .

+ §iconomic cost ‘ ~~
Saerifice ‘measured’ in’ zqrms oﬁ scarcc
Tesources Used. Economié cost is hot the
same as cxpcn&hturc since some cbsts entail,
no. expenditure (c.g. loss™ of receipts,
resultidg from an activity) and some
forms of expenditure do not constitute a
cost (c.g. expenditure covered by, transfer
. earnings), This general notion of cost can

s also be+ called opportumty gost. The
categories of economig costs most fre-
quently employed are -the followmg

Sunk ¢ost: Cost incurred gnce for all,
Before any prodyction takes place and”
independent. of fluctiation in produclmn
. {e.g: the purchase cost of buxldmgs or
" teaching machines).

s

]

Constant cost: Cost assocxated with *°

the productivg activity but mdependcnt '

of the level of production (e.g. thé cost of
the insurance or of carctaking servxccs)
It can also Jbe called invariable cost.
Varuzble cost: Cast linked both'to the
' productive activity and to the level of
_production ‘(e.g. the cost of school books).
Average cost: Total cost divided by the
number of reference units.- This is also
known as unit cost. In cducatxon, the

|
reference units most frcquently used are

-
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number of pupils and numbcr of teaching
*  hours.

Marginal cost: Variation in total cost
when the number of reference units is
increased by one <e.g. marginal cost of
one pupil). ,

Expansion™ cost: .Cost intolved in
increasing the size of a,system. Expansion
cost is a marginal cost but may be irregular
when addinonal expansion calls for addi-
gional nvestm (e.g. laying a new
cable for picture tignsmission or building
a new transmitter). -,

Present talue: Clost

measured in

current monetary umtss(e.g. if a certain |

item of expenditure cﬂsts 1,000 1974
Franésin 1974, and if pricés’ ha\ ¢ Inctea-
sed by 10 per cgnt between 1974 and 1973,
the =q75 prcsent value is 1.100 1975
Francs).
Replactmenl cost. Cost involved in
*replacing  urserviceable cquipmcnt If
replacement by an identical item is not
possibie (see Amortgation) tl.crgplaccmcnt
cost is that of equipment which wil
provide approximately “the same service
as_the former equipment.
. Accounting 05 Expenditure under-
taken for the purpose of acquiring capital
or for paying staff or for current copsump-
tion requirerents. A distinction is made
«* between two categories of accounting
costs. (a) tnitial or investment cost—expen-
difire undertaken for the purpose of
capital formation; this concept is sinilar
to the economic concept of fixed cost,
differing only in that cconomxc cost is not
equal to expenditure; (b) ' recurrent or
operating cost~expenditurc undertaken for
“the rcgular operation of an organization
or institutipn and carried over from one
fiscal period to the next, this coneept
approximates to the sum of constant and
variable costs as defined in economics.
. : .
Financial cost
Cost broken down according to contri-
bytors. The subdivisions used +for this
purpose are normally as follows; the
educational establishment, the commun-
Jty; the outside world (e.g. external aid);
the users.

.

Technical cost
Cost related to an identifiable activity
involving recourse to a specific form of.

FRIC . .

technology. Technical costs are usually *
classified into four major categories cor-
responding to the four major types of
technical operations successiyely required
for the reception;of an educational més-
sage by the student or students for whomn

it is intgnded

Csnce/)twn cost: Cost associated with
the development of the educational mes-
sage (e.g. selection of a niodern- -language
text and of questions to accompany it).

. Production cost. Cost uf incorporating
the educational message mto a techno-
logical medium (e.g. the cast of recording o
one hour of educational message on a

" cassgtte). Certain studies make a distuic-

, tioh between production costdand a sub-
sidiary category—pre-production cost.
This is the cost of incorporating the
educatiopal message in a
medium on an experimental basis, gs an
aid to its development in final {Orm.
Admittedly. this operation 1s technically,
related to production but, logically, ll‘
forms part 6f conception.

Dustribution cost: Sum of the cost:
associated with transmission of the
educational messdge and bringing it
within the reach of individual users.
Operations entatling a distribution cost
differ gmatly according to the type of
medium ustd: first, if the message is
disserpinated by means of radio g#d/er
television broadcasts, the distribution

“cost is the same as _the transmission
cost (c.g. the ‘cost of one hour’s broad-
casting of a television programme  for
schools); second, if the message is dis-
seminated by means of individualized
media (cassettes, books, films, etc.), the
transmission cost is made up of two cle-
ments: the cost of duplicating the mes-
sage (e.g. copics of the ﬁlm) and the cost
of circuldting the copies (c.g. cost of
sending the.film).

Utilization cost: Sum of the costs of
bringing the message to the actual
students. This cost may be directly
related to the technical medium required
for disseminating the message (e.g. the
cost of, projecting a film); it may also
arisc from the need to provide premises
for the students (e.g: construction of an
audxtonum) or from conditions to be met
so tha't the message ch be received and
understood  (e.g. operator’s salary or

‘
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salary of thé teacher who gives a commen-
tary on the message). .
Discount :
Operation consisting of reducng the
apparent value of a future receipt’ or
payment by a certain percentage in order
to take account of foreseeable depreciation.
Discount rate: Rate of depreciation
applied to a future flow.
Efficiency .
Ability to produce an effect. .As far as
educational methods are concerned, the
desired effect i1s the transmission and
asfimilation of an educational ‘message’.
We are concerned essentially, therefore,
with educational efficiency.
~  Economic effectiveness (or efficiency ):
The extra product @t community level)
or revenue (at individual level) denved
from the employment of scarce resources

.
> - ~

" for education. If the educational efficiency
is the same, there should be no difference
in economic efficiency between instruction
using modern method$ and traditional
instruction. The cost-effectiveness ratio;
on the other hand, may obviously differ
in so far as there is a difference in cost
between, the two methods. .

* The expression ‘cost-benefit’ is also
used to express the same economic ratio.

A “distinction is made between
‘efficiency’ and ‘advantage’,’ the concept
of advantage being broader than that
of éfficiency. It includes non-measurable
benefits, mainly Yof* the psychological
type (e.g. the pleasure that may be
experienced from being in gontact with
a likeable teéacher rather than a tape-
recorder), whereas the concept of effi-
ciency covers only measurable advantages.

Effectiveness: Synonym of efficiency.

v *
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As educational institution increasingly use new
educational media including radio, television,
programmed instruction and:audio-visual centres thé
need for evaluating the costs and results has growr. -
.This volume provides standard tables which can be
. applied, as' well 'as examples of significant case studies.

" Prepared with the assistance of the International
Council for Educational Media (ICEM), it describes
the current state of cost analysis along with grids
indicating the hypotheses, framework-and e
methodology adopted for case studies. Fuither
examinations of these problems will be issued by _
Unesco if dévelopments in cost-effectiveness studies -
warrant. ’
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