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"PﬁEFACE
Two years ago th Educational Policy Research Center began a systematic
analysis‘of the wa; in which satellltes could be best used-+if at all--for
educatl nal purpos??%m”he were aware that many, perhaps most of the prev1oﬁs
A .studles of the educatlonal uses c¢f sophisticated technologles have tended
« [0 concentrate on the technologles themselvcs, not on the' educatlonal pro--
cesses and !mpacts of the uses of.those technologies. Aecordlngly, we have

L attempted to make sure that educatlonal conslderatlons and Prlteria shaped

our analy51s.

"

3

* Our -project actually evolved into two quite different, though related,
‘tasks. First, we were charged with conducting a study and documentation of
. the/Educati.nal SatelLite Communlcatlons Demonstratlon (ESCD) project, a

mult1-mlllion dollar, federally funded demonstratlon of the posslble educa-

©

tlonal_uses of telecommunication satellites. Our goal was to provide
. i . . o .
& documencaticn on what actually transpired, as well as to d1scoyer lessons

. that could be learned from this experience. The bulk of ohr resources were

N ©

allocated to-this-effort. ;

T k4
DY

Qur second task was to develop a more genera11~ed analys1s--one not '
-limlttd to the ESCD context——of “the potent1al edurational role of satellites.
Toward this .end we created what is essentlally a. omparat:ve analys1s of
alternative ways to make 1nstructlonal telev1s1on avallable to learners‘

o ?Asatellltes, cable, public telev1s1on, 1nstruct10nal telev1s1dh fixed serv1ce,‘

~

and the distrlbutlon of v1de0tapes and v1deocassettes Early in our, analysis

it became clear that rone of these methods oﬁ dellverlng 1nstructlonal tele-

- uses or “ysers. Therefnre, we have examined these dellvery modes in order

to determipe their comparat1vepadvantages and d1sadvantages, placing special
i i ‘1 o~ ,

emphasis on cost considerations.
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OQur Ami.'av \opu.t. submitted tn the Natlond1 Instltute of. quvation o

in January, .%., . vrered our flndings wrth reepett to the FSCD

&
.

Thls Flnal Report is conterned primarily.with the comparatlve analysis.

'There arex however, a number of references to the Educational qatellite o

. n

‘ CommunLCations Demonstratlon, since it constituted an important source of

relevant information. We have included a brief kummary of findings

ffom the'earlier'report.in'the Executive Summary of the present report.
." ' ’ 1‘. 3 a‘—- ' .Z."“

We are in debt to a great many people for adv1te “hnd a551stance during
the course of this prOJect, and it is_not: p0531ble to name all of them.

I fact, it i& difficult to even list-~the range and varlety of the different

-

agencies and institution:’ with which we dealt. : -,
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WL T e e INTRODUGTTON

B This repoxt summarlzes the results of a two year 1nvest1gatlon by the

-

Educatlonal PDllLy Research Center (FPRC) into *He feas1b111tv of u51ng tele-

communlcatlon fsatellltes for educatlunal purposes. Wyth of our work parti-

1.

culﬁrly durln“ the flrst vear and a nalf, was d~l cted towards a study of the

&Ioperatton andempLAt tlons or thz vdocatlonal Satelllte Communlcatlons AN

‘

Dtmonstratlon (ESCD) The rtsults of this st :dy wert‘presenteo in our Annual

.

AR

'-W; Report whth was submitted to the Vatloual Institute of Education in Janudary

:w1976 and 1slsummarlzed briaf lv within this report. Since that time we have.

o

:focused on n examlnatlon of the coﬁparattve advantages and disadvantages of °
- of dellverlnw 1nstructlonal television (I V) by satellite as opposed to de11ver1ng
it by some other -means, “such as cable, n;blltutelev1s1on, mnlled videotapes,
~and. m]crouave broadtasthg For the los arL we v1ewethhese systems as,
equ1va1tnt in terms 'of their utility to cducakors and students‘ they are'
fﬁh simply alternatrve ways of gettlng ITV to leces of 1nstruct10n However, -
there are in fact some differences among these dellvery systems with respect
to such potentially 1mportant factors as two—way communlcatlon capability. :
and - flex1b111ty with regard to 1nstructor control over "what programs are
v1ewed and when they are viewed. We have also examined several "hybrld"
-:systems which use two or more &ellvery systems (i.e., sate111te broadcastlng
with_local éistribution by cable) to reach the final users.

g _ . ' . 4
i P .

4»‘ . . L LI ’ v :
- ‘The central purpose of our study has been to delineate the circumstances
'funder which saLellltes appear to be a viable means for making ITV available. .
Our approach has been one of '"putting ‘satellites into competlrion with alter-

native dellvery systems and seeling whloh one or ones emerge as optimal in

‘o

— v arns T of Both cost and hon-cost considerations. Unfortunately for our analysis,

this has not been a simple ‘matter, and we are, unable to say that one system is
in all cases better than another. Some systems are clearly better than others
under certain circumstances. while other systems emerge as more effectlve under

>

other circumstances. Thus thL chief problem (and one which we have 1arge1y

been forced o 'work around" rather ‘than solve) is that there: are literally eB//
; _ R . o P .

'
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——=eeeeinfinite number of different p0531b1e factors relevant to ch01ces among lT
svstems. Thesé:- ‘include gtograph1c~arta to “be tn”*red topography of areas; to
be served; number of part1c1pat1no states, qutrLth, bChOOlS, and etudeut

"seographic distribution or ' duns1ty patterns' of participants; and the numbér

6f hours of ITV to be supplied each dav. These matters will bejdealt with in;'

1y

R detail j% the chapter on comparative system costs. P
- 4 o . . a ) . )
N This Final Report is divided into three chapters with several appendices. o

A
[

The first chapter is the Executive Summary. Tt has been written with an -
1rtueqs that many readers will not have the time or the. Lnterest to read Lhe

- entire report, 'For this reason the Executlve Summary is avaLlahle separately
A3 “ [
- from the complete Final Report. The Lxecutlve Summary constitutes our summary

overview-and conclusions about . ' . .
Fhe costs of prOVLdth TIV. by satellite as‘opposed tor - o
non—satelllte svstems. ﬁ—;f g a =

2 "‘_ " o SRTI
.An examinaticn of the results of several spec1al
- i studies which we conducted on such matters as the
impact of the new copvrlaht 1eg1slat10n, the k'
implications of the forthtomlng (1977 and 1979) . -
World Allied Radio Conferences, and a, varlety of Tl T &’
non-cost variables of,tht dellvery qystems.

k3 X I..

SRR CLA brref review of the Educatlonal Satellite ,
- F ' ‘Communication Demonétration* whlch QUmmarlzed our v RS
. 7 earlier work. e . o ' ‘

- \ © A summary of the findings ftomya series of aase .
R studies that we conducted. to_review different "
possible patterns of ITV. dtllvery angd usage. N

" The remaining two- chapters present an Ln depth cost andlys1s of dellvery'

N

-
— P

> \\5stem pertormancevand the findlnga from a set of case studies whtch txdhlned'f

characterlstlcq of exlstlng systemq ln varloUb settlngs dround the Country

i

v
.
v
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A o "y BACKGROWND ¥ v T

‘When we beggn our analysis bf the prospective use of,sateklites‘for
_ es.

. e E ) . . . . . - -
educiational pur oses-over two years ago, we realized that there were'three
purp ¥y .. R : /s N

s

a1t rnntlve approaches we could pursue.- ' . ) ' L e
.(1) We could 'simply assume that it was inevitable. that- S IR
. . satellites would be used for educational. purposes o
arnd bend our efforts towards finding ways of making® .
maximal use of, their, capab111t1es as well as min- . o <
im? 51ng poss1bl misuses or. abuses. “/ : - s

¢

e (2) S1nee educatlopal use of the satellxtes seemed . o
bound up with the use of 1nstructtona1 ‘television o

R (IIV), we-could examine the logically prior question - T,

. o By of the advantages and dlsadvantages of ITV as com- ) \ sl

\ . . - pared to other modes of instrudtion.‘ ~ B o

(.3) We ~ould aSSUme the merlts of ITV across a non- L <

Lo . tr1v1al range of educatlonal situations and then

) view satellites as yet’ another way of delivéring =~ = = \

ITV and seek to dlscover whether satellites’, offered
o c any particular ad%antages or dlsaovantages for- .
) prov1d1ng LTV services. . :

. . J ) . .: : ]

= We settled upon. the third of theSe approaches. lhc flrst approath was .

' i’ s~ :
rejected because we saw the. educatlonal use of. satcllltes ‘as nclthe_ rnev1 ahlu Teoon

-t v

“have

nor necessarllv advisablc* We,re)ected the second because 1t oul

o 1nvolved our deallng with 1SSues, albelt 1mportant ones, t} t'1nvo ed

too
I e . .
. . many varlables fdn a manageable 'study. lhese issues tended to ﬁail into . 7,
three categorles. L(1) . the domair. of alternat1ve pedagohles where there is: o, e

already substantla‘ data/1nd1cat1ng that there is no statlstlcally s1gn1f1cant

°

I

7.

dlfference between the/ﬂlfferent 1nstruct10nal technlques such as semlnar,

. 1ecture,'tutor1a1 ndlo 1nstructlon ITV - CAI, etc., (7) questlons'df howk

w
-

* when and" by whom - ITV was actually made use of when 1t was made~ava11able

? (a s&bject Whth has ‘received- surpr1s1ngly 1r-tle research),.and (3) hlghly 5

N

problematlc trade«off questlon,iaboutf;wxher addltlonal ﬁlnantl

al res%urces

ot N

w'could best be used by educators for ITV ‘as compared to other educaEional

-y
- - o ) . .- f '- .

B activitie: . /- ST uu,- I . - ; > . .

) . . . /f e R : Lt o . . . : o 2. ¥
: y . et - : v ° : .

™

* Thus we; declded to tocus our research On an analysls of the’ COmpardLlVL
/ ‘ .

3

advantagts and dlsadvanta"es of proyadlng ITV by teledmivnntatlons satellltcs.

ERICH ¢ - g 0w Bt E IS
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<« . - : . - RS
; ) :I; must be'emphusized that we are not imphicitly or explicitly ondorsing ;
N “the walue of IIV' Our regearyh s 1mp1v do>s not deal with this' subject.

Rather, we dre content to obserye that o number of school gystems have in-

ve,ted resources 1u ITv while manv‘otners have- anLstlgated the pOssLbLLlLy T

v

d01ng $0. " We annglpate that. our res;argh will be of use to edugatlonll

R | . B
. deulsLon—makers who are, conslderlng ‘the 1ntroductLon, evplnslon, or 10v1 Sien-
1 ’ &~ . ¥ 4 .
: - »
. © of [TV usg. ’ - ' , .
» S ! v . .

. N o ) o N B ¥
' .. In short, our report concentrates its analysis on th relative adv&ntdyus

"and disadvantages of dLIt rent ways of delivering Lnstructxona‘ televis 1nn

anicnlly'thér; Are vau dercant modes of dlstrlbutln Il\'f.

' . EeS) SaLellith. : o S . #
(2) .Cable . : L - - '
n,.(3)' Pub}‘c Telgv1s1un (PTV) . ) .. .
(;_: (Y [nstructlonal Television flxed Qervnce (ITFS) .:T‘
. “i' ©(3) HMdiling of.vldeopapes.or v1deocassettes. //é -

lnESL basic modes can be combined in two different way$§. TVirst, , they
-gdn be Lomblned vertlcally uslng, for-instance, sate llltes for 1n1t1a1 distci—
bution to PTV statlons that then re- dlstrlbute ‘the programs to places of~

;nsfrurtloh \econd " these delivery systems can be conbined hor17onta11y 50,

. that ‘one dellvery mode serves some S“hools in the coerage area while another

mode serves other schodls in the ‘coverage area. Ior 1ns£§nce3 there art a
nuﬂber of p0551b1; (ov‘rap arkas where. PTV is acces51b1e to all but a.f~
handful of Schools.f~In’/th areas Lt mlght be best to, usc PTV to dlstrlbute

- IFVﬂto all the schools whlch 1t can sarve.and mail v1deoLapas to the remaln— 2

1ng schodls. ObVLously, 1t is also possible that the optlmaL system is one

A
. R whlch 1nvolves both vertlcal and'horlzontal arrangements. \
P ) ‘. © i '., o . L - - . \
oot » ' ) o .
o e We do not deal with the poss1bl° educatlonal applications of such dcvelop‘
s .ments as- yldeo discs, lasers dnd fiber optics. They'may have implications .
el for ITV dellvery, but any dLSLuSSlOﬂ 6f them would be, fquite speculative. ™
£ o : *
Eﬁb-'q' B . Tk v e " N
) N R RN e 2 . W e R . )
T ST T Pt T ’ -
) ' t .o o s b - ¢ ¢ 10 " ’ ’ ° ¢ 4. *
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If the alternative delivery systems were identical in'ﬁheir~effects

.(bath d11ect and 1nd1rect) then our task w0uld be greatly s1mp11f1ed for we

wduld only have to examine the costs ass0c1ated with each. The least cxpen-

s1ve system would clearly be the best, slnce it would prov¢dc an identical

service at least cost. However, these dcllvery systems do in fact vary with

respect to the follow1ng factors' oL . - ,

"
¢

1L\1bll1tz that teachers hdve in terms of when in the
day or the week theilr classes use IIV ’

Ahlllty or the delivery system to be resBons1ve to.the
"needs . and requests of tcachers for dlfferent kinds of
programmin<. , Lo

B3

.Some systems (such as safellite ones) can have two-way.
communication.capabilities built into them as an 1ntegra1

. part of their operation, while others (suchi as the mall—

ing of videotapes) would have to deve lop(anclllarv facd- / A
ilities, such as telephone ommunlcatlow, to duplicate,

this servxce : .

. s : , ' :
. o

o .The organizatlonal requirements and 1mp11cataons of these
) alternative deliyery systems are quite dlfferent A
satellite system, for example, tends to require a .
falrly high degree of centralized decision-maKing or T
v consensus on what programs *will be aired and when they’
' will besaired, while a system of -mailing video tapes _
to schools m}wht be much mcre décentralized and locally’
controlled . :
B . - [
The'forthcomlnb (1977) meeting of the World Administrative»
. ; Radio Cunference (WARC), the international groups which =
L allocates 'spectrum space for dlfferent uses_and users,
* " may make decisions which will effectively prevcnt.

telecommunications satellités from being used. as a ‘.
regular mode of LTV distribution. * .o
: A -
N . ] ‘n ~— . b

oo Copyriqﬁt and roydfty requirements may be different
depending upon lech of the alternatlve 1TV dclzyery
systems is to be used.

9

We have hlwhllgntea at the outset these ways in whlch thc ITV deilvery

modes actually are dlffexent from one another largely to make.lt clear that.

we have not dnreallstlcally slmpllfled the réal world problems It should

be.noted,’though, that some of ‘these cltfcrence< can, be reduced to

. .-‘
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questions of cost’ Fér example, PTY or satellites could be® seen as fairly .

inflexible systems with respect to time séheduling--the prograpming is
broadcast ‘atra certain time in the day and teachers ﬁust have_their classed
view.the material then. -However, there ‘dre two basic wa§5 this-inflexibiliPy
can be substahtialiy reduced. *Firét, the broadeasting Jehedule can build in -
repeats so that the fnmu'program is airel several times i:.thelcourse of a’
. . . \ .
dav or a week. Scveond, subject to possihlc'vopyrjuht'ruspraints which are = ¢-
elaborated later, the broadcastéd Rrogrnmming#,nn bc‘vidcutapod.by Fhe school
Yar.subseguent use at Ehe_toachers' discretion. ‘ S T

o o 'S .
it . .
. - N ‘ v .
- .

The remainder of this Executive Summary is divided into itour parts.

The_first deals with the comparative costs of delivering 1TV by different

means. We have emphasized. this topic because we realized that many educational

dec Bsion makers. at the federal, state and local levels anust be very concerned 3
with the budgetary «mplications of ITV systems. Very ltittle has been written

.

.

on this subject, Second, W present a ‘sumnary of the major ndn-cost issuces
surroundiwe [TV systems, ipcluding such tepics as the forthcoming WARC decisions

and the recently passed federal copyright faw. The third section is devoted.
to a brief review of Ehe‘Equ;atiuwaf SaEFllitd Communication Demodéﬁ}ntiod
and a Summafy of some éonclﬁsions:from its evaluatiop}. Finally, thq'fgurth
scction”grésentsﬁyhe main.implicalions of the serles 5f case studidi of ITV

O] o . ) .t
deiivery systems. - g ..
. i _ : . ’ N : ) - .
. : . . . ' o
- . . . \1 By .
ls - - . IS -
. - £
. 3
- . Al
+ ° ’ -:!,. © . I -
. N T . » N -
¥ h
(Y4 . -
2 . ¢ t
'\ . ) ¢ 4
» . . . o Ld ’ -
. - - . . ‘
‘. -
° . S . .
i —— s .
R . . .-
- “
. . i i TS .
. . - s
. R ) , .
-~ / ’ .
o » &
. . “ & . !
3 . - »
. »
. . . ] . , .
. . A > - y *
5 [ . -
. .
. - - + * Y N ’
¢ .
, ! - L) 12 . ¥.
‘ g IS y . ® ) .



O

ERIC

Aruitoxt provided by Eic:

COST ANALYSIS o ‘ .

«

There are a ]arge number of factors which must be taken 1nto acc0unt

“in a thorough analyS1s of the comparatlve costs of alternatlve ITV de11verv

systensr As noted earlier,”it is. nnposs1b1e to state flatly that one system

is -the 1east costlv Under one set of c1rcumstances one system emerges as -

ltast expenslve, whlle another one w111 cost sllghtly less under ‘somewhat

dlff rent cond1t10ns And we have .not had any spec1f1c geographlc area -

‘or areas-- such as the State of Montana, New York City, or Appalachla--for

which we were to des1gn a_"least cost system Consequently, we have

establlshed a more generallzed set of ObJECt1VES First, we' have con-
srructed the basic’ cost ”bu1ld1n “blocks" whlch would allow us (or anyone
else) to discover the least cost system for any particular s1tuatlpn.
Second, we have exper%mented with these building blocks or cost cowponents
in a numher of simnlated 1tuat10ns 1n qrder to galn some understanding

of the general cost advantages and d1sadvantages of the d1fferent systems.

Thése simulations have been based upon the cost “components developed.ln

" the first part of the analysis. :

@ 4

¢

In all of thesc studies we dtal with annual costs eiither on a per

schoo) (;r participating 1nst1tut10n basls, or on a per student ‘basis.

While this 1is the stahdard and’probably most useful way to examine such

costs,- it masks one very important practical consideration: the initial
y : .

capital start-up cost. In developing annual cost estimates we divide this

initial cost by the number of “years of service the equipment is expected

to vield before it will have to be replaced. However, such equipment will

.generally have to be fully paid for” at thé time of acqulsltlon This has !

R
two. ma]or mellcatlons First, users of the ITV system may be confronted

with an obvious flnanc1nr problem at a time when school budgets are severely
rtqtrictcd and when capital may -be difficult to borrow Second, and equally
1m[nrtdnt, the ITV dLlLVeFV system ‘with the llr;er capital costs répresent
very mayor dec1sinn$ or commitments thgt are difficult and very ex}ensi?e

to a]ttr subsequentlv Two qurems in harticular--satellite and ITFS--

tend to involve costs and tommxtmcnts of thls nature, and will be discussed

more fullj later.

o ]

¢
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e o All of the an;iyses‘éummarized‘here.haVe been made within the fol low-

ing constra ints:

.

. T . . .
. . . M
~ vt

NL are LOH%lderlng only systems whlcn lnvolve at least
- f fadirly intepsive use of ITV. Wé did'not, for instance,
' e examine alternatlvg ways of delivering occasional tele—
- 'vised programmlng or of providing the capacity for live -
.. teleconferences, although the cost components which we ot
have. developed might be useful to someone wishing to do
so.

. . .
a . N . “ .

We are not examining the comparat ive costs of delivering

ITV to homes. However, our analysis is not restricted

' to the delivery of ITV to schools, although this is the

P central subject of our conqlderatlon . Generally, we are
concurncd only with the dellvery of ITV to "places of
group 1nstruct10n” which could include pre-school,
elementary and seccondary schools, factories, colleges,
oft1cg bu1ld1ngh, and so forth.

- -

S . "
- . We have becn limited to an analy51s of alternative TTV
' o delivery systems for the United States. Although mich
: ' of the data we have gathered would be transferrable to
other countrles or consort jums of count;leq, our con-
ceptual framework has been ta;lorcd to the conditions
enistent. in the United ‘State The important point here
is not that the United Qtates is uniquely different from
most other ‘countries, but that the United States), like : )
many other econoemically developed nations, has a rtla-
tively well developed communlcatlons 1nfra9tructure
The presence of such an infrastructure means that there
already exist ways of delivering ITV--such as public
television and cable television. It also means that v
there are a large number of educational institutions
which 'have personnel whorare famikiar with the opera- .
tion of such equimment.+ ‘In short, the analysis pre-
. sented here carries with it. some very important caveats
"about its applicability to, léss developed nations.
- ' . ’
When we flrst began our examination of thL comparativg cost of dif-
ferent ways of RFOVldlng [TV to places of instruction, we were 2 bit over-
whelmed by the number and varlety of variables with which we had to deal.

) We had to pay attentien to such factors as:

S '

14
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. The numbe* of hours and channels of ITV to_ be provided
each day;

The number of times a given program might be repeated
each day and/or week; -

°

. fhe number oquchools which might be included’ in the ,
coverage drea;" ~ N '

. The average number of students or classrooms in the

covered"sohools,
: H
. The def1n1tlon or c1rCUmscr1ptlon of ' the 'coverage

Lo ) ’ area;'"
.  The 'geographical dispersion»or "density' of %these places
- : of instruction;. ’

. The tolngraphic variahility of difﬁgrent afeas}

. .The extent and pattern of the existing communication in-
“frastructyre, especially with respect to the availability
of cable and publlc television;

The extent to which -places of instruction already‘pos- N
, sess at least some of the equipment necessary fdr'ITV'

. The possibllitles of providing ITV to one part of the . :
. coverage area with one delivery mode, while providing
it to another part'with'a different mode or modes;

. The cash flow problem which is raised by the fact that -
different ITV delivbry systems have«differing require-
ments for 'up-front money' to cqver initial capital.
equ'ipment costs.

- 1

[l
r

. In a later chapter of this report that deals exclusively_with costs, .
. - we discuss these variables in considerable detail. Rather than embark-
ing here upon an attempt to summarize the methods we used to analyze the
costs of the various delivery systems (and the costs of combinations of
such’ systems), we will ‘present a:general summary of the types of situations
in which the foh[owing ITV delivery modes have comparative cost advantages:~‘.

-

N . Telecommunication Satellites - . o

Instructional Television Fiked Service _ ~
. Cable felevision ' ’ . o ‘ '\n\
Public Television ' S "y

. . . Mailled Videotapes and Videocassettes. {
k2 . por e
' 16 :
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ceurred no mecter which cvne of 'TLV delivery system is utilized. We then

. . o N ) ‘ .

We hegin with a discussion of tomnon rcosts' - costs which are in-

dezeribe, one by one, the cost advantages @nd disadvantages of these

-

dslivery systuna.,  Nowmt, we discuss the varions ways in which. these systeéms
s ;. RS
zan oo combined te form Thiyorid! syotens. We conclude with some general’
. . . .
observations on these ¢'terrvatii2 systems vhich inctude some non-cost . -
. o ‘

considerations.

Common Costs

4

‘In developing cost estimates for the components of the different ITV

deLivery systems, .t became apparent that a number of the componont costs

'were identical no matter which system was useH Since our major purpose

has been to examine compgrative COStS,_thL ex1stence of these common costs-.
("common to all systemsi has allowed us to s1mp11fy our analysis bv
factoring them out and setting them a31de on the basis that they have no
1nfluence on these comparative costs. '

. The common costs fall into three categories: in-school costs, sy stem

management costs, and costs of developing or renting ITV programming. \

Briefly, the in-school costs include the purchase of color television set,,_

’v1deocassette recorders and v1deocassettes, internal wiring of. schools for

within~school distPibution of ITV, and an amplifier for "boosting' the
strength of the signal recéived by the school. In each case it would be
possible to make strong arguments that these are not essential or necessary

costs. We view these purchases as options available to pagticipat:ng.

institutions. As options,’ they need not be purchased all at once, nor by

. o™ o
all. participating insritutions at the same time. We have included these

components berause ‘the experience of'schqus and school districts, which
have used 1TV hcavily in the past suggests that the "purchase of such equip-
ment is generally considered desirable. Howcvcr, whether the cqu1pment

is purchased or not has no effect on the comparative cost analy91s since

the purcha#ing docision.is unre]atcd to the way in which the TTV programming

gets delivered to the instltutions.

=y

1 . |
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. ‘ : " The full costing detalls of the 1n~school common costs will -be pro-.

v1ded in the chaptcr on comparative costs. It is pgrhaps suffidient heré
to s1mply note that the annualized cost of th1s equapment is abou $2,000
per vcar for each partlclpatlno 1nst1tutlon,_and 1s;based upon a total

cap1tal outlay of about’ $f0 000. N i g .

b
&

The ”‘ystcm'managementﬂ épst has proved tc be rather.problematic.-f

There has been a. wide variation in the management ¢osts of ITV programs.

However, there seems to be no substantial 'reason te th nk that the system\

“

managemcnt costsmust vary much from one delivery mode to another. Hence,

we have simply 1ncluded them in the commcn cost category.

P
3

It has also been difficult to°determine a*workable way to estimate
the" costs’ of developing or. renting TV programming We do have eStimates
'. on the cost of developnng new pr ogrammlng, but these costs range from

$150 000 per hour of programmlng 0 materials which are provided free of
(4]

R . charge. However, it appears that no mat.en whar .these. materials cost,
v ' . .they would ' cost’ the same whether they were\prov1ded by satellite, ITF

o cable’/rfwhatever. The case of rented programmlng is somewhat more com=

plex, 1nvolving presumed distlnctlons betwebn broadcacting mod@s\in/;uch'
‘a way that it is dlfflcult‘to tell how manvaiewers there are (such;as
PTJ), as opposed to transm1ss1on of materials to 1dent1f1able aud1ences
e : (such as by mailing v1dcotapes to speclfic schools) Actually, the dis-

tinction as described here is, somewhat more rablonal and clearcut than

the criterion used by suppliels of educational programming The complica:
- = tions, withe some attendant 1dlosyncracics, are attributable to ¢certain
' 1ntnﬁpac1es of éopyright laws and royalty agreements. Nonetheless, it
appcars to be substantially accurate to “assume that the cost of rentingv

ITV programming will be roughly the same no matter what the method of

: ) ) . . . i T
distribut ion. ”
'. , . : . s

"common costs' is to simplify

The effect of crcating this category of

our analysxs, It,means, in starkest terms., that ‘there are féwer variables

B

with Wthh we must deal in assessing the .comparative costs of different

17 | | . _."u/._ o

ways of delivorinngTV.
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Single Wode ITV Deliverv

,general c1rcumstances under wh1ch each pOSSESSLS cost advantages.

. . .
. v oo

We turn now to an examination of each of the five alternative lTV
delidery modes. The purpose of thlS is to review the main unique costs

(1 e., excluding common costs) for each system as well qs Yo .suggest

v

“ . v . . - : .N ’ ) o
L. Satellite Systems. A satellite system which broadcasts directly

from the satellite to part1c1pat1ng instltutions w1ll~almost always" involve

the largest amount of original cap1tal outlay. We have assumed that time

~could be rented on a powerful- satellite for about SSOO per hour for éach-

"a

?channel so the cost of purchas1ng and launching a satellite does not enter

into ot.r. Computations (except 1nrthc form of the rental,»gsts), However,,

there remain major capital, costs T e . " N R
. . ) X - A - -,

. The upllnk transmitter -and assoc1ated transmission equipment.

" The uplink~requ1res a large antenna, whlch sends signals up to

. the satellite: $0, that the satellite can rebroadcasﬂ)themito

‘the part1c1pat1ng 1nst1tutions. lt is also necessary to hain-

ta1n at least, “a small studlo and equipment to process the [TV
. . programmlng In some, poss1bly rare, situations it might be
I“p0351ble .to buy time on an existing uplink faclllty Other-—

‘wise, an 1n1t1al capital cost of about $250,000 is. necessary.

.
© 0

& < o
. Broadcast rece1v1ng eguipment . BEach participating institution

¢ requires an antenna and related equipment to receive the -

satellite broadcasCs. Such équipment costs, by cuxrent y
. estimates, about $6,000 for each participating 1nst1tution;'

w - -y P ¢

; In addition, there are two major operating costs un1qu to a’

satellite system. We estimate that it costs about $200, 000 per year to
operate the uplink and studio broadcasting facllitles.‘ In addition, there
is the. prev1ously mentiontd/aharge of about $500 per ‘hour for the satelliu

Since there are about:lSO school days in’ the year,‘there is satellite

.
c

! et
0
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cost of about $90, 000 for each hour of’ daily programming ($500 per hour<
multiﬁlied by* 180 days). Thus one hour of satellite time for each of the

. 180 school days costs about $90 000 ~two hours for each day costs about
*. $180,000, and so Forthy T ’

N -

N R N o :
What all of this means in general terms is that use of a satellite

system'to deliver ITV directly to placeslof'instruction would probably

involve the “following considerations' in order_to be judéed as .advantageous

Vs . : ! . g

K

\. ' .8 ' 1 N . ‘ )

in terms of its cost:

[y

. A very large number of participating institutions
are required in order* to "spréad" the large system- . o
» wide cost over many users.- Otherwise, the co§ts'per '
L ) 1nst1tutlon are prohibitively large. .
. The system must be operat quite 1ntens1vely in
terms of the nu@ber of haurs per day it- 1s used in

order to. reduce the per. “hour cost o |
¢ PRI ¢ ' <) . R

. ol : L

. The sateilite system tends to be more cost advan-
tageous in serving widely dispersed schools (generally .
over at- heast several states). However, it tends to ,
be more expenS1ve than- a“cable or public television  * “
delivery s?stem in-areas already heavily served by .
these modes. - _

)’7 _— W <
‘.« AB noted ear11er, the c_E}tal costs associated w1th-

‘ satellite d\llvery of ITV are large,’ and a, decisdon

R to develop 'such a system would generally involve an

o 8 to 15 year commitment to use this technology. =,

X - 2 ‘bf

. f .

.'./

2. . Instructional TeLev1s1on Fixed Service (ITFS) uses microwave -

frequenc1es to transmlt ord1nary television shgnals to 1ece1v1ng stations

. which use straightforward'convcrters to convert up to four channels of -

video/audio to standard VHF channels.: Though resrricted -to 10 watts of
output power per channel ITFS systems can ach1eve 1ine~of site coverage
with adequate %\teived power because transm1tting and (especially) re-
ceiv1ng antennas can be designed to have high gains: in the direction of
1ntertst Some, ITFS systems are configured w1th FM audio uplinks allow1ng
"talk—back" from tclev1aion c]assrooms to 1nstructors (sea case stud1es~

onytheuStanford and the Unlversity of Southern California ITV systems)

. ~ P
”,n. i ’ 15 o ) F/ ' . . - t
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ITFS\signals can befcarrled ar0und or over 11ne of-site obstacles
by using a series of repeaters'w1th adJacent transmitters hav1ng line—of-
site between them. Since such repeaters with their associated equ1pment
are expcn91ve, local topographlcal feaLures, along “with cons1derat1on of
the geographlca\l density of rece1vmg s1tes, are the. pr1nc1‘pal determmants\

of ITFS cost. , ) ' S

2"

a .
i . . . Cle .

. An ITFS system, llke a, sateLlite one, involves a. con51derable

o ' -initial capitak outlay. The maJor capltal costs 1nclude
- et .,': ) h;

. Communications_towers upbn which to place the an- .

tennas. The cost of such towers: is ewtremely vari-

. _ ( able, and depends upon topography of the cover- ) o
- oL age area. In an ideal sit ation—--perfectly’ flat N
‘ : ’ terrain or an area-with one~hill upon which to place ' : .

Lhe tewer--the cost can be qu1te low, €.8, $5,000 »
to $10,000. In other, perhaps more normal situas
tlfns it can go as high as: +$300,000. or more. J
. . {
. The tzansmltters cost ab0ut $lS 000 for each channel s !
; ‘An ITFS : system can have up te four channels, so S
v this cost can be-around $7S 000 for each tower with ‘ ¢
-~ ' a set of transmitters. . . o Lo :

. The gapital cost Of equipment for receivi_&_the ‘
signal is about $1,500 for each receividg site. ° -

[

.. At least one central’broadcast studio is necessary
4 for originating the programming. Such programming - .
A, ' can be pretaped or live. In more elaborate TP . ¥
: systems there can be moré than one broqdcastlng /
. . studio, : N .

<

’

. : ‘ - - - r

\

The annual oberating costs of an ITFS-delivery system are, with -

several relatively minor exceptlons, ewclusively those, whlch we. have re- .

LT A

ferred to above as common costs,’ i e., costs ancurred about cquallv by-
.any of the dlfferent ITV delivery modes. . Lo
3 e
’ ' S, ﬁ\- -

In gencral terms, an ITFS dcllverv system has relat1ve cost ad-
L ,/
vantages and disadvantages of the follow1ng sort' A

: 20
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. educat ionalrusers.

: , . )

If s¢hools or other participatlng instltutions are ~
in+1 ine- of-site with some central lOtatlon, an ITFS '
_system can have distinct .cost advantages over the
other deliverv modes.
T If the 1ntended coveragJ area is not substantially
served by -PTV or .cable and is too small. for- a satel-"
. lite 'system .to be economlcal, ITrS may. be the least-

Ucost system. * < . !

. “Even if the coverage area is fairly large--say a .
" state as large as Nebraska--ITFS might be less
) costly than a satellite system ‘unless there is a
v need for more than four channels . L
s oy e ) .
A potential disadvantage of ITFS is’that there is ‘a -
‘ very cons1derable orlginal capltal outlay for all s
# - of the.necessary equ1pment. As noted earlier,: this °
' drawback alsgo applies to a satéllite system. - How- '
eVer, thls problem is somewhat smaller for ITFS gince
) it is p0531blt to begin with a core ITFS system in
"one reasonablyﬁconfined area, and expand it with
add. it ional transmltters later. !lonetheless, ‘the
capital costs of an ITFS system- do pose a problem .

attendant ]ong-term commitment’ to. “"go with the . Y
decigion.’ e

.-"

2
v

ITFS possesses an. intrinsic, aovantagc over a satel-
lite -gystem which might serve the same coverage -
area in that 1TFS is puch more flexible in terms

r "of allowing for grcater local decision-making about
which® educational programs,will be "alred" and

- when they will be "aired."

: BEEEN

B

. .
n . . REpTe

e, : with respect to or1g1nal‘cap1tal outlay and its LA

« 3. Cable Teltvision Cable‘television--when it is available-—appears

to. be far and away the least costly method of distributing ITV The ‘cost o

of such service w1Ll vary from one cable conpan) to another. Very. fre-

quently, however, ach companies have made channels available ‘to educa—
tional 1nstitutions at llttle or -no costm Cable companies are currentlv
requ1red by the FCC regulations to provide all customers with the broad-

cssts of the areas' commercial and public television statlons. In this

way many schools alreadv have access to ITV which is’ carried by a 1ocal

9

PTV station. We are espoc1ally ‘concerned:’ here, however, with the

‘pos51b111ty of an édditxonal chdnnel or channels being made available to

. . Y

21 V.
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. : For modern systems us1ng good quallty cables and llnear ampllflers,
the addltlonal costs 1ncurred in providing extra channels’ appear to- ‘be -
extremely modest.‘ In- some cases no addltlonal capital equipment: noeds'

\

to be 1nsta11ed at the cable'company s %ransm1ss1on facility (called a Sl

"headend' ), in others additional modulators and v1deotape machines may be

. " needed. Some operators,affix.an addltlonal charge for ”hook1ni—up a

part1c1pat1ng 1nst1tutlon to the cable system Furthermore, some companies

might assess an operatlng cost charg Wthh usually would be quite small.

< 4
- ~a M »

o, T . <2Under a new rullng put-into effect in the summer of 1976 the
FCC’has e

fectively allowed for. new cable TV systems to be 1nsta11ed w1thout

- set-top convepters. Such systems will have the capaclty for carrykgg -many
. A . .
more channels than the CATV customer can receive w1thout a converter ' If

.

tructlonal telev151o%>were demanded by schools, it would be a slmplc
matter to cablecast 31gnaks over unused portlons of the cable spectrum a
R Y(W1th the additlon of a modulator per. channel at the headend‘whlch costs
. c approxrmateLy $2,500, pLgs converters at each school Wthh are avallable
at less than $100). . ‘ ? S
hll other costs‘associated with'.cable television delivery appear-

to fall into the "common cost' category. f v ‘ ‘ '
Coe P - : - ) ° T *

n‘short then, the. cabln tele’1s.on mode of ITV delivery has

- extraordinary cost advantages over the other systems. It is v1rtually

‘mpessible for any or the other svstems to even come close. to it ‘in terms

’

3f cost advantages. Its maJor drawback is that it is not dvallablc in

L3

all areas. As will be discussed 1n a later section, when cdble telev1slon

‘. L ;uses a converter and thereby controls access to spec1f1c channels for
N specified institutions, thife may be advantages in terms of TITV programming
avatlability.and cost: o SR ‘ e

. . 0

4, Public Television. Public tvlevqslon has served in thtypast as
NN

a princlpal distribut6r of LTV. Often, in..fact, publlc televxslon.stnt1ons

have' bce (rQltLd dnd fuuded bv cducatlona] units (yoncrallv bv a state

.

El{lC “ | T 922 o e
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will, make thrct ch1nnels avallable for the d1str1butlon of proorammlng

:bv the VFV statlons. based upon a survey of a number of .P

ahn-u._ $34,000, and so on.

Yy i

eduoation agencv) ~We may nbw, however, be entering a tranSitional period‘
in whlch the publlt Ltltv1hlon's tlons whlch are not operated byveduca—‘
tional age es will be- much less enthusiastic abeut prov1&1ng educat1onal
1n°t1tut10as WLoh daytime TITV prqgrammlng In the past, many PTV statlons
have seen daytime educatlonal provlammlnb as hav1ng i very low oppo;tunlty,
cost--in many cases tht alternative was almply not to broadcast There

are some indications that this mayv be changing and that'a wnmberV f PTV '
statlons feel that they could offtr daytime prog rammlngrfhat would prov1de ,B
a trulv v1able alternative to;}he offerlngs of qommerc1al telev1s1on. It

may be that the-new Publlc Broadcasting Service satellite bystem, Wthh :

(y
to PT( stat ions, ®ill provide a sufficiently attractlve range of programming . g

5

that many PTV statlonb will find it 1ncreas1nglv d1ff1cult to 1ust1fv de- - “

-v<t1ng da\tlme hourb to the broadcasting of ITV to local schools. ™ At

i . .

- this point these p0351b111t1es must’ be viewed as unkiowhs. But they are

real posqlbllltles which- tannot be 1gnorcd - : : : A

13 . - L. . g a . .
. . - ) . . . A
. . . P .

There is only one major cost (apart, from common costs) associateé

with delivering'ITV bv.public television: the broadcast fee. Ve asSumé/.. =
' . /

‘that the participating institutions, a school dlStIlCt, the state-azﬁﬁcv,

or some combination of these units will be tharged for the operati? and

caplt al grpenses assqc iated with the PTV broadcasts. These costy’ cover

a wide range, dependlnb upon such factors as the 51ae of .the t ansm1q31on

to

tower and the type nnd amount of other broadtastlng e qui pmen ma1nta1ned L

statlons

costs, we havc dovololfd a mid-range estlmate of about § 50 per hour for °

transmLSalon and monitoring costs. Since we are assum ng 1n all cases,

considered htre that 1TV Ulll be used on a 'ery ree/%hr and intenqlve

basis, we have estimated the cost of prov1d1ng one Mfiour of ITV each school.

dav for-an entlre ‘sehool year: 30 days times ngb (for one hour each of

. ) )
these days) equals Stx,OOO Thus' the cost (apart from common costs). of
. ( N . A

° .

providing ah hour of IfV per. dav to all of th¢ schools in a PTIV station's
Eovnruge'urea Ls about §27, 000 per year.

.

"Tyb hours per day would cost .
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| . The' following sorts of observations can be madé .about the com- D
p . \ parative advagtages and disadvantages of delivering ITV bv public television:

- \ . ) i . . . .

| wherﬂ.cablo tLlCVLQIOﬂ nlsu covers the PTV LOVO[dyU
area and haé unused channel space, PTV will. almost
always - be more cxpensi.e than cable in terms of .
.- ~ actual. Lost Howaver, in Terms of costs charged to
i ' . " Jocal educational:units there may be little difference .
/ ' petween the' systems if state funds are used to sub- -
i -, sidize .the PTV station. o *
oL / C. . . Except for very large coverage areas—-one$ that o
- _@/ - _' ) would nenerallv involve more: than ten PTV stations '
v . . all prov1d1ng the same, ITV programming at the same
t1me—-PTV will: bL leSs e\penslve thag/satellltés. o
/ . - .- Pl ‘works best wheq there is fairly flat terrain and ‘
T ' where the rece1v1ng 1nst1tut10nqﬂar located fairly : oo
o f R " '« close together Thiese -are also the circumstances
' ' under which- ITFS works best. An advantage of 1TFS
- is that it can have four channels, while PTV has
“ only.one. ‘An advantagé of PTV is.that it requlre% .
' almost no imitidl capital outllv (except for the . D
. T common costs), while ITFS has a very-considerable
‘\; - L initial cost. ' . - _ '
. . . . . o

.
©

. A number of PTV stations may become 1ncreas1ngl\
. . . ‘reluctant to devote daytime hours to broadcasting . ‘
- , "ITV. In such cases the PTV stations may be willing = =
v . to broadcast during otherwise '"down" 'time (in the
, o ' denlght to 6 a.m. perlod) allowing schools te ‘
- oot o v1deotape materlals for subsequent use. Tlmln' - S
: : ~. devices can be used to automatically turn video-
) . ta pe recorders on and off so that no personnel
e D o - wouLd have to: be present. L F ) ) ) ‘ o,
. B . t .
o e . . X : '-’» . " 3 : "
= . ' 5. Mailing of V1deocassuttts or Vldeotalps.: Perhaps one of ‘the more

obvxous--if le§s electronlcallx soﬁllstltatcd-—wavs of delivering ‘I§V i's
. X to snmply make.coples of progranmlng on videotape or v1deocnssette and
w - then mail them to - tte part1c1pat1ng 1nst1tut10ns. }%uch a syvstem requerq <

» very l1ttle by way oi initial LaplLal outLays. Ter alrtadv exist central

_ N "llbrarles from which programmlng can be¢ renttd The cost of. mqkiqr video-
.t .
o . tape or videocassette LOp]L% 15 -estimated to be about: 95 por hour fox
s WO :
each, tape. Given 180 séhool &nvs thc-ropvxn" cost of prnvxdlnw one hour
" . i3 I' i‘! ) ) v R (L: ’ ‘ . . ] D - )
R ; ' : ' . . . N ;Z4 . ’ ' 1
B - . . e . 2
c . Y ' CL el ¢ v : i
* . . . . . . L0 . . :)0 E
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of'ITV'a-day for each of the lSOidays would be about $9QO per year for
eacﬁ.patticipating inst itut ion. Two hours oer day would then cost $1,800 -

R \
per institution each ygar, three hours would cosf $25700,.and so on.. . *
: : ' : . . \ ‘
3 i ¢

\ °
. . - : . . - b .
9 . . . \

. . R N

We have alreadv assumed that each 1nst1tutlon would purchase

. three v1deocassette chhlnes. Fhls was included’ in theﬂcommon cgsts.,
Houwever, w1th the greater use of uideocassettes dnvolved iu a‘copving
‘and mailing svstem, it seems. reasonable to- assume that the partiCLpating :
nstltutlon would’ require add1t10nal vldégcassette plavers} Two addit1onal

'such mach1nes would 1nvolvg an -annual (pro ‘rata) cost or about $650 per

institution. This would represeht ‘an added 1n1tJ(L outlay of about $3 000.

we!

_ There are some distiné‘ cost advdntages and disadvantages to_an
ITVv dtlxvery qutmdiwhlch is based upon copv1ng and then malllng video-
cassetted to 1nst1tutlons. _—

' - . . °

N .
. a . ——— o
N : ‘ Ty MR : P \ - R . ~

.» . The capital costs are relatively modest which means : oy
. : that 1nst1tut10ns need not feel that the ey are tak- SR
ing a _major "plunge" when éxperimenting with such

a system., . L '

- . 0 N

N . , . - oy
S .'Instltu ions can order- only the programm1ng that
: they wa t and can use it when they wish and- need -
not make their .own %tcordlngs to attain .8cheduling .
tlex1b1l1tv y - : _ : -
‘ C ) . - This kind of system 1s most advantageous in terms
' : of costs when only a’ low number of. schools.is in-
volved; espcc1ally if the schools are widely dis-
persed or are not served by PIV eor cable. If the '
' - terrain: is rOugh maklng ITFS expensives.(due to the
need for relay towers), mailing tapes can have a
, : cost advdantage over ITFS for coverage areas which
» . “include as many as 25 to 50 schools, especially if
. ) " multiple channelg (more than. Slh hourq .of ITV per
dav) are not required.

s

- ' D
. Oné perhaps suror151ng result of our analys1s wis
that for very large ITV systems——ones involving’
., - around 200 participating institutions)or more--
: satellite delivery becomes less expensive than

i B ? 25 . L
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mailing videocassettes. Cable and PTV, assuming

they are available, overtake the cost advantuges-

. 4 L
.of a systemfof mailing cassettes at much lower

numbers of,partiéipating institytions, with cable

almost. always beihg less expensive, ’
- - . ) . . :
.. C _ .
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HYBRID SYSTEMS S S | .
uUntil th1s p01nt we ‘have only d1SCUssed and compared "pure" systems -

ones-which involve only one mode of TV dellvery “There may in fact be a _

number of situations in which single—mode dellvery will be- opt1ma1 Buc'

.there also will .be a variety of c1rcumstances in which it w111 be best to

use 'two Or more dellvery modes' to serve the samé .coverage area. These we
. o .

refer to as "hybrid systems." N N -

: i : .
There are two. ba51c forms of hybrids -- vertical and horlzontal g(

A vertical hybr1d 1s where one mode, such as mailing v1deotapes, is used to

- deliver ITV to central p.omts (such as a PTV station) for subsequent

‘broadcast to participating'institutions. A horizontal hybrid\exists when

two ¢r more modes are used to dellver ITV to different parts of a single

coverage- area, such as uslng cable to deliver programming to 1nstitut10ns

. within its service area while reaching all other part1c1pat1ng 1nstitut10ns

by ITFS. Of course, it is possible that a system mlght be both a vertical

and horlzontai hvbrid .

L] B - ]

. . I C :
Most systems will probably involve some form of a "vertical hybrid"

since 1t will be necessary. to get the ITV programming to the central
place from which it will be mailed or transmitted.’ Apart from point- to- "

point micrd

avc, gcne rally onlv qatel]itcs and mailing systcms can be’

is first distriljition step. : Lo .

T

ey

Many systems would .also require a horizontal hybrid configuration.

For instance, in many cases it would be Optimal from a cost perspectiwe

to use. cable telev1s10n to prov1de ITV to those 1nst1tut10ns readily

o

served by cable; to use PTV to provide ITV to all of the remaJnlng

'inst1tutions that- can be served by it; and to:determine whether a systam

of mailing videocassettes or- ITFS (or some combination of the two) would

i

be the 1east cost method of serving all of ‘the remaining schools.

23 : ’ L
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In.some cases the area or.particular institutions to be covered,
will inevitably be determined by technological and topographical/
geographical considerations. Ih several of the case studies which we
examined this became qnite evident. PTV currently serves a number of
elementar§ snd secondary schools. However, all of the schools in a
given district can not necessarily receive the signals, and sometimes
they arg just left out of 'the .system with no' "compensating" ITV
distribution (such as haviné videocassettes mailedhto them) . Similerly,
ITFS can often interconfiect a number of schools quite easily, but not
necessarily all of the schools 'in the distr;ct or d1str1cts 1nvolved
Again, there is no necessity that all of the remaining schools be. prov1ded
with ITV by an alternative mode of ITV delivery. However, if the ITV
system is considered to be educationally attractive, the nonjserved schools
‘can raise understandable objectioms.

It appears that under current cost: configurations, the potential role
of telecommuncations satellites for delivering IV d1rectly to instltutions
is rather narrowly circumscribed. 1In brief, there must be a very large

'number of schools. (generally more than several hundred), which are:

"not currently served by PTV or cable television.

-
A

*willing and able to agree upon common broadcast
schedules.

‘willing and able to cover the:very'large initial . ‘
. ‘capital costs as well as guarantee their part- o
icipation dn the program for 5 to 10 years.
. - s

*willing to commit their institutions to a fairly
intensive use of ITV (or at'least payment for
il such serv%ce) for-a 5 to 10 year period.

capable of organizing themselves (or being’ orydni/cd) ’ e
financially and otherwise even thouglr this would
frequently involve inter-state consortiums.

28
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These appear to be rather formidable. barriers to the development of
systems which involve the transmission of ITV directly from satellites to
schools. There are possible exceptions such as Alaska, but -given current
cost structures the exceptions appear to be quite rare. The ofore . the
major “prospective use of satellites systems in the delivery of'IfV to
educatlonal institutions seems limited by cost con51oerat10ns to a point

where they are only Leas1ble 1f used in comblnatlon wlth other. systems

Specitfically, satelllte sy .tv:ms :an be seen in the role of dlbtrlbutlng

_rogramming to PTV, cable, :T°$, and copying-and-mailing systems so that they
c n then redistribute or :«“roadcast the programming to participating institu-
tigus. And even then, satellites must colmpete with a copying-and-mailing

¢ _stem for this xlnd of service.
A Y %

~ We have s1ngled out one partltular form of hybrid for special d1scuss1on.
We- ‘do so betause a number of recent developments suggest that it may have some
major 1mp11catlons for providing educational 1nst1tut10ns with ITV. Moreover,
it suggests the sort of Lngenulty which local educatlonal leaders may. have to
exercise in QVder to discover and realize the best way of dellverlng ITV to

“~

the;r particular schools. _

: R
e noted earlier that bTV stations may become increasingly reluctant to
prov1oe schools with the use of their fac111t1es for dayt1me broadcastlng of
ITV. This can be attrlbutLd to a number of factors, one of which has
conslderable potentlal 1mp11catlons for ITV avallab;llty A satellite netf
work is currently belng ‘established whlch will .interconnect almost all of the
publlC broadcast stations in the nation. Fundlng sources have been secured
by the .Corporation for Public groadcastlng, construction contracts have been
let, and long term .agreenents with Western Unlor have been obtalned by which
thrée Westanntransponders will be leased ou a permanent basis with an
Optlon for a fourth. The maJor uplink will come from the Washington area,

wlth auxiliary upllnks in at least three other cities. The Corporation for

th;iplﬁroadcasting has argued that over the long run the move to the satecllite
will allow for cheaper distribution of program material than is presently
’ o7 - > 29
hl . ¢ .' .
25 -



. possible throdagh microwave links. But in addition the satelliée rvstem will
make possible the simultaneous distribution of wultiple television (and
. radio) signals.# . ,
This raises-a very lnturestlng set of issues and posblblllrlas Most.
PBS statlons have only one trdnqmltter on the air, rvplcally on a UHF
- ¢hannel. C(leartly, the proposed satellite distribution syqtem will create the
CELhnlL&l means for dlstrlbutlng a gredter number; of hours of provrdmmlng
thdn can be put on the air on a single channel. Whatever the source of
propramn1n51;d SEYIOUb problem but not one that 1s directly germane to the
present line of 1nqu1ry——there will undoubtedly be some mix of instructional .
Ltelev1s1on and adult programmlng coming from the satellite to local PBS
stations. 'Thdre the programs‘from WesFa; may be expectea to meet.énc of
the. foLlow1ng outcomes some programs will be ignored, some d;rectlg
,n;'jbroadcabt some- dlrectly rOuted to Jﬁbther medium, some taped ﬁdr qubqeqqgnﬁ
broadcabt via the station's .own VHF or UHF fac111ty, and some taped for

.

.~ subsequent use in another delumu 'Another medlum is a deliberately general
expression which may include any or dll of the folloulng instructional - )
television fixed service, cable telev1s1on, or a-copying- and—malllnv System.

Fach of tﬁgse othcr media will serve as,ap51nturmudlary d;strlbutlon system fqr
the PBS station‘t6 schools (as well as .to other users, especially in the
case of CATV). ~ ' v , :
It will be. noted that this casts thL local PBS statlon in a Londult
" role, for in addition tu playing‘a part 1n dellverlng ITV via its over-the~
air transmitting facillity, it also nquld prov1de program sources for- 1nt;r—
mediaté ITV delivery systems within the community, including cable, ITFS, .

or copying-and-mailing.

* o _ ‘ .
‘See "Telecommunication Reports' of August 16, 1976, for an exvlanation of
‘the financial arrangements for this enterprise.. See also "A Public Broad-
casting Satellite Interconnection System" by John Ball of PBS. '

~
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enterprise in the shape’ of a cable telgvision franchise prlmarlly designed té

indeed, encouraging--such interconnections. s

Ry

) - - ™
-

. Th%s may accurately depict a major:heans;of ITV delivery within the-next_;
five years if several important condltions are met. First,ﬂue suppose that ’
as an essentidl part of the1r serv1ce to -communities, PBS stations Will be
nandated to play an impottant role in the del1very of instructional telev151on
to schPol classrooms. We believe thls is an 1mportant proviso because for-a
variety. of reasons--most having to do with funding--many PBS’ station managers
would prefer to use their valuable over-the-air UHF (or VHF) channels fog’
broadcasting programs that .have wide audience -appeal. There are.thus real and
powerful pressures to minimiae ITV hours vis-=a-vis other roadcast Jhours, and

a richer source of aood quallty mass aud1ence targeted programmlng wilk use

~

these pressures to mount. It follows that unless ITV delivery is mandated

it may suffer. On the other hand, if ITV continues to be mandated and programmlng

)
is .available. from chtar, PBS statlons may be expected to look to means- other

than the1r over-the-air channels for ITV distribution. *Thus, our second

c

1mportant suppOsltlon is that such- other means will be both legal "and feasible.

“ .
o

The ltgal issues revolvc around the interface vetween the non- prof1t

public 1ntcrest scctor (public broadcastlng and public schools) and pr1vate_

provide home.entertainment for a fee. The regulatory structure presently
affectinggcable‘television expressly forbids cable operators from receiving
program material‘via'a;haxd‘Wired electronic medium (cable or miérowave)»fromv
a PBS statlon * There are'no s1m11ar legal structures which would seem-to

limit . the mailing of tapes o CATV headends or d11ectly to schools) from PBS

"sQatlons, or tiie linking of IT‘\ylth ITFS fac111t1cs.v (See our case stydy on
.9

thetBerks County, Pennsylvania ITV system*for an;ogerating éxample of an.

analogous arrangement.) ' ‘
Nonetheless, it appears important to examine carefully the legal

restrictions regardlng hardw1red 1nterconnect10ns between PBS stations and

CATV front ends, for the publlc 1nterest may be better served by allowing--

£

* 4 g X . L3 * ‘.'1 * .
“See Educational Broadcast Facilities Acts. N
- S C27
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There are three ‘kinds of "feas1b111ty cr1ter1a which hybrids of the sort
_consldered here must meet if they are to become unctlonal. technical organ1~a~
tienal, and economlc ' lechnlcal problems Wlll llkely be ‘the most ea51ly over=
come. 'Perhaps the most severe techn1cal ploblem is 1nterference at the : . :
sate’llte rece1ver term1nal but englneers have already-tompleted prellmlnary
x - s1te studies- which will ‘be ‘used to determ1ne the opt1mum solutlons Managlng
| the 1nterfacec between cable, ITFS and cassette systems has become, - -ffom the
: o technical point of v1ew, larg@ly rout1ne Organlzatlonal feas1b111ty may well
be more difficult to ach1eVe; ,The efforts of a variéty of organlzatlons must
. be coordinated 1nclud1ng the sources of programs, the local PBS station, )
°'school media people, the school boardvltself .and (in the case of a cable
1ntermed1ary) cable operators and c1ty counc1lors A host of probrems may .
arise in such a mass1ve coord1natlon, ‘but 1f a few pilot systems are found to _
" be pract1cal ‘the.way wlll be nas1erzfor those who follow Of cburse, econom1c <.
wfeas1b111ty will fundamentally detormlne the shape of any ITV system, but as” ’
d1scussed above, he part1cular 1mplementhtion wh1ch evolves will most 11kely
" be the one which costs' the least at the local” (schoob dlstrict) level. Whene
all. costs are taken into account, the klnd of hybrid system descr1bed here

‘may or may not be the most cost—effective mode of dellverlng the same 1nstruc—
' [ ”

i b . 1
_tional»services% ; ..

\\ .. . ] . - ) . ) . N . : ‘. 28 . . , . ,
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NON-COST 'CONSIDERATEONS ~ - e
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f:: - of necessity, the cost ahalysis is largel$ hased upon-the assumption that
\the different modes oE aellverlng ITV render 1dent1(al serv1ce to users,'and
‘that they vary: only w1th respect to how they manage te get the ‘audio and v1deo
s1gnals to classrooms ~ For the cost analysis, the mode of delivery,'&hcrefore,

.- is seen as a "technical” questlon best left to englneers w1th the Only matter

AN of interest to educators belng the dlscovery of the least cost method However;

;these delLvery systems in fact possess d1fferences wh1ch can have maJor 1mp11—»,-‘ 2

~
R .

catlons for educators

. . R RN Y .
~ - . . L.
b . . °

As noted “carlier,- the ITV deliver) gystems vary with resoect to the .
following:factors: ' o ) e
e ' . . 0 S -

chcdullng flex1b11r41_ " The systems differ accordlng to the degree
to which imdividual. teachers can arrange the ITV presentatlons to
< f1t the partlcular time schedules and instpuctional sequences of

tnOlr classcs . W

¥

— -
“

.Respons1veness. ‘The systems vary in their ability to be responsiﬁe
to*the- needs and raquirements of teachers for .different kinds of -

-pfOOrams ‘This has to do ‘with’ the var1ety of programmlng wh1ch each
‘system cdn make availablev

.Two=way communication capabilities.  Some systems (such as the -
satellite and cable systems) can have two-way communication, capabi-
1itt®s built into them as an integral part of. the1r operation; while
others (such as the mailing of v1deotapes) require such anclllary
facilities as the telephone in order to duplicate this serv1Ce

“ )
.Administrative structureés. The organizational requirements and
1mp11cations of these alternative delivery systems are quite.
“differemt: A satellite system, for example, tends 0 require
a fairly high degree of centralized decision-making or consensus 4
regarding which programs will be aired and when ey will be ®
' aired, while ‘a system.of mailing v1deotapes to Schools can be

more sub]ect to decentralized, local control '

. : 3 .
. .International restrictions on use. Aside from the cost - dlfferences,_
the systems may vary in their Pasic availability since several systems
"are subgect to external control ovar their use for educational

< purposes., Specifically, thé forthcoming (l977) meeging of the World
" . Administrarive, Radio Conference: (WARC), the international group W
which allogates spectrum space for different uses and- users, may make ™

.decisions which will effedtively prevent telecommunlcatlons satellites
, from being used as a regular mode of IfV‘dlstr}thio . LN

-
-
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.Copyrlght restrlctldns Copyrlght and_royalty requlrements may
be different for the various ITV dellverv systems. The, major
.+ distinction here is between those systems which are v1ewed as
"open" dn that it is ostensibly difficult to delineate or
control the viewers.of the programs (such as PTV broadcasts .
which are available to anyone with. a telev1slonset), as’ opposed -

to those systems which are considered "closed" such as the
¢ mailing of video cassettes to specific users. -

] : . . o

I The purpose . of th1s settlon is to explaln br1efly how these factors
oL ,
vary from system to. system and to prov1de a br1ef assessment of the1r 1mpact

- R . \
and consegquences for educatorse SR

_ 3 ' I |
“A) Flexibility with Respect to Time.

. , : ps
S s _ ' . ‘. _'
. PreVious studies have indicated-that teachers attach considerable-

importance to belng able " to control when ITV programs are to ‘be presented _*
to their classes - In many cases teachers have’spurned the use of ITV because
it was not avallable when they wanted it. This concerns, not only when in the

.day,fbut als® on what day or days, the ITV is avallable . In other cases there

have been class schedullng problems relathg to such mechanical natters as

.some schools hav1ng classes begin "on the-hour while ‘other schools have their
classes begin at other times. It is not a%zays easy to get ‘schools tor change
thelr class vchedullng to conform to ITV schedules, espec1ally if the ITV only

involves a- 11m1ted number\of classes in each school : S N

. “ . - .

N : Oﬁyionsly,:some of the.ITV delivery. modes are pore'flexible with ;esbect

to schieduling than others.

- LN . N
-

\Q’ '.v ..' * : : ’ ‘ ’
-~ Satellite systems which broadcast directly to .schools are ‘perhaps

4

* the most. llmlted in th1s regard for two reasons First, -they must broadcast

at certain .times, and the timing 1s sure to "be undesirable for some schools .

. : and some teachers Second, in order to be econom1cally compet1t1ve a, system

.

#; of dellverxng ITV by satellites d1rectly to schools must involve an extremely

large num_ber of schools. This means that the systems w1ll be unable to

ST . 30 -
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accommodate or respond to _the Scheduling néeds of vqu many schools or <

teachers . ' : ' .

o W : 4 .

- i
A‘satelkite‘broadcast system can partially compensate for this defici

B

ency in’two ways. First, the schools can use Videotape machines ‘to record
hprograms broadcast by the satﬁllite, and teachers can then use the videotapes
or video tasqettcs when they want. However, thiq involves added costs. for
Videotape recorders and Dersonpel in each school ‘Another problem

with «this is that in order to be economically com%etitive with other delivery

modeg, even a large satellite system must be used quite intensively-—generally
s no less than six to eight hours per day.” If much df this broadcasting has N

.

to be recorded by each of theée schools, then -the extra costs -for in-school
1 ﬁ =~

'equipment and personnel become very 1arge. There may also be copyright

L_; o

'
problems‘which will be discussed‘below. -Second, specific programs can be w

e

" broadcast two or more times in the course of a day; week, or month. This; -
-makes the program mo%e'available, thus increaS{ig’ScheHuling flexibility, but

ulnCTLabGS broadcast timc and therefore transmiss10n costs. Third unlike ' N~

most PTV stations, satollit S ure capable of uSlnP several channels sinul-

taneously. This can extend their ability tojprqyide» repeats'" of ITV program- :
. : . _ _ - .

ming at different times. ' v § : _ ' °.

t
]
'

ITFS is much like the 'satellite svstem with réspect to -schteduling ‘flexibility.’
Programming is”genérally a broadca§t medium to a large number of institutions,
which.leads to some 1nflexibility, although not as much as with satellites

There are wavs to at least partially offset this disadvantage "Receiving

B

institutions can,be eqhiooed with videotape machines for recording programming
' for later use. And, as w1th .satellites, TTFS has the capability of delivering
multiple channels which allowq for repeated transmission of qpec%fic programs

several thes in thc co&rse of a day or week. In faat, none of the, IlFS operations

with which we are familiar fully utilize their channel capacity, which means

that all of them’ could proVide more repeats” than they now do ,
“ :' . .'“b . ¢ . ) . ‘ .

P}

J

N o . - _
Public television has limitationsrsfmilar to satellites and ITFS' except
] . . Ly . UO e . .

v - . .5 .
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~B) Respunsiveness to Different. Needs. of Different Classrooms

/ . . ' T B

W

‘that the coverage area for PTV (unless supplemented by repeater stations}

generallvxlnvolves a sma]ler number of schools ThL restrlctlon on scale

means ruat PTV de‘xvexy will generally permlt a OFLHLOF dL&rLe Of-dtkowmndltlwﬂ

_of the broadcast sthedule to ‘the needs of pdrtltlpdtlnp Lnstltutlons Also,

as with any other system, the rece1v1ng 1nst1tut10ns can be- equlpped w1th'
v1deotape mdchlnes whlch allow them to record ITV and replay it at their .

r{ A
convenlence (w1th1n copy rlght 11m1tat10ns) On the other hand, PTV statlon*

-usuallv pOssess only one channel giving them much less fiexibillty'than a

nultl channé’led system n

- Ty
13 o 3

Cablc television is almost identical to PTV in terms of scheduling =~ ~

ntlelblllty 1f onlv one channel 1i's a%allable However, f\multlplo channcl%

S
I are provided then cable dellvery of ITV can become extlemely fleLblL slqcc

o b
it ‘combines a. fairly small coverage’ ‘area with a powerful capac,*y ﬁor "Fepeat"

&

'r:r.’msmlssn)n. N ' ’ N

@ -

Wallhng of v1deocassettes is the most flexible delivery systom

.art£01pat1ng 1nst1tut10ns receive.cassettes or tapes which they can ust'

A Y
at their conyenlengcﬁ

d . e

.

L, It seems'quite clear the teachers Will have different perceptions of

the klnds of ITV programmlng that will most” benefit their classes 'Frequently_

[y

schools and school d1str1ct administrators, and even students will want Lo
contrlbute to dec1s1ons about programmlng The questlon then arises: ~How

responslve can-these ITV d1str1but10n systems be to the variety'of different

classroom needs? The system wh1ch can prov1de the greatest cholce and variety

in its programmlng may be judged as the Superlor ﬁ{stem overall on the strength

o

of th1s~aspect alone.

. ' .
. . 1
"o . ° ’ v

A COmpdrlSOH‘Of the .alternative dellvery systems with respect to th%LLy

Ve s

'of.programmlng very closely parallels- the precedlna discussion of scheduling

flexibility. The mailing of videdcassettes directly to schools obviously
, e _

* . ! - “



. \ - .
. b L4 . .
<

permits the h1ghest degree of choice and variety: each 1nstitution or class

can get what lt,requests. Concerning ‘the other qur deMvery modes there is,
« again,-an interplay between two main considerationst o
4 [ ’ -. . ) e i -

} 3 . . .
. The number and kinds of institutions .or classes

. N in the coveragé area, NS
. . o _ ) ’a
' . - and
T e . The number of channel h0urs (the number of channels 3
} E . - times the number of hours the channels are available) '
: P which .the system utilizes.

t
~ v

V.

i

Y T
L4

Esstutlally, thL smaller *thé number of . ;nstltutlons ‘or ClaSSeS 1nvolved
o \

in the system, the greater w1ll be the ab111t) of each inst1tut10n or classr

f room to determlnc what partlcular programmlng will be’ transmltted -»At the

same t1me, a larger gystem can use 1ts multiple channel hours to 1ncrease
the variety, of programming made ava11able In the case of bodth 1arge and

small systems therg may be a trade-off between uslne ‘the avalldble channel-

-

hours to 1ncreast schedulrng flexrblllty via repeat broddcasts or ualng it
‘to anrease the -menu of avellable programs. Such a trade- off,.of cougse,

will not exist rb there 1s unused channel capaclt) The case studies we:
B

conducted suggest that ITV systems are often not used to full capac1ty

* 0

- ‘/ ™ ~o , < 4 &%
+ . N . :

R ? * i

Apart frOm mailing v1deocas@ettes, multl channel cable transmission--

- -

~wwhere avallable——appears to have very cons1derable advantages over PTV, ITFS

b
and satellute de11very Satellites and ITFS are, again, 51m11ar in that they‘

have a capabiltiy for multlple channels, w1th ITFS having the advantage of .

"smaller coverage areas. ) . : . b o
[ Y o . ’0 : ;-:. R ’
¢ ©) qu—Way Communications - , _ ‘ A L
. Ly -
B : &kuaof the claims made 1n support d?‘the use of telecommunlcations
satellltos is that they not only possess ‘a capab111ty for dellvering audlo
' and video signals to p]aces of 1nstruct10n, but also ‘can transm1t audlo Ot
e o - ’ : i N - . : » ' 4 ;e
. . ’ » ! . Y
» - o] < ‘
, 33 : N )
E] » 7 ) ° ’ .
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» ¢ " signals from. places of 1nstruct10n back to some central studlo After-

1nvest1gat}ng this .potential tapaolllty we have come to thL follow1n§

& a

.

~ 4 » v L.

.comclusions: : 4 ; )

¢
N S .

L Except for Alaska, whgih lacks a telecommunlcatlons infra- .

' structure, & two-way or * 1nteract1ve capability can be: .
. developed for any:of the other ITV delivery sYystems by.
P using teletype, m1crowave, radio, or telephone. Further-'

more, these systems.are generally less expensive than -

' providing two-way communicati by means of the satellite, -

. - The ugdérlying loglc here is qulte simple. Satellite . N

A ‘ C . . delivery systems; must involve a }arge number of students, = = .-
' a or else they will cost too much.” If they involve a o
. k. large number of students then each part1c1pat1ng insti- . )

‘ ' ;'_tutlon will .be limited ta a fairly small number of . -
. .communlcatlons with the central studio each year. . e ‘
. ey gy contraSt the cost of.telephone calls is>very low.
. . Two~way communication is genera]ly more educatlonallycﬂ
# *_ ‘useéful whén there is a relatively small aumber of -

S partlcipants 1nteract1ng However, in order to bt v 7
compet1t1ve in . teims of dosts, a satellite system o
- . ‘must have a very large number® of participants:” Thus " -

an_ interactive, or two-way capablllty may be a more’.
. v1able adjunct to an ITFS PTV or cable system than
to a satelllte system.

E3

«
¢

It appears that the best prospect ‘or satellite use T
the. two-way gudio capability .is some form of a o
_ "time- sharlng mode. This could 1nvolve, for instance; g
. - 8 " computer as31sted instruction conducted by satellite. .
’ . Sich use seems advantageous: .because it allows edth
v o participant to use the system rather 1ntens1vely thereby
: justifying the capital cost of thetwo-way equipment..

e

: 3 . S® . " 1

As1de from'the 1SSue bf«two-way communlcatlon Capabllltlcs proponents
5-
of sate111te “based systems p01nt out that such systems are usuflly the ‘best

. ( for d1str1buting live programmlng of any sort Whlle the systems do vary °

w1th'respecé to their ablllty to Drov1de llnL coverage of events, ths aspect

Y

- . of system performance- is probably tr1v1al (w1th a few exceptlons) ‘from an

" _educational perspective. = 38 : ' e -

o . h . ' B
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"a large number of users: although th1s is not necessary.

. .

. . A "’{C' T

D. Organizational and Administrative Considerations ) . LY
The alternathye modes of ITV delivery carry with them very different - UL

am1f1catlons forvthe ways- in which they are organlzed and adm1n1stered The

maJor concerns ‘her= ﬁall into two categorles "zﬁo ) L e L .

.. Level of - dec1s1on—mak1ng and local control.»

Pre-conditions for Lnltlétlng l large-scale ITV oy §
system, especlall" OHQQWh$Ch has large 'start- .
_up or capltal,cOsts.- S

- £ Ca

The\hevel‘of dec1s1on—mak1ng 1s an eitremely important Jssue for 1t has

. to da w1(% the extent to wh1ch tedghers, students, schools’, and local commu-=

»n1t1es can control the nature und operation of the ITV 'system wh1ch has been

-

constructed to serve tlhiem. We are dealing here with a question of size. In
order to be -dconomically viable, satellite systems must be quite large,

perhaps 1nclud1ng several or more states , The other'systems'can also -involve k

L

N
e N

9. .
:). As was emphasized in the earlier dIscuss1on of schedullng flexibility
’and programmlng a1vers1ty, ‘the larger the number of partlclpants in any part1—

cular system the .less voice each has in determlnlng what is to be transmltted
and when it' is to be transmltted<~—Evenllf for 1nstance,’the multlple channcls
available on satellltes or ITFS systems were such as ‘to prov1de the same ratlo K
of ”channel hpurs.to partlclpatlng 1nst1tut10ns as a geographlcallyﬁnore :
conf1ned one, th1s does not‘necessarily mean that the two systems would be - o
comparable in terms, of local control over operatlonSx' The larger system will '

have, almost by necessity, “a more complex multlfglered hierarchy for decision
» . ; . s X

The second area of organlzatlonal -and admlnlstratlve lSSueS concerns the

making.

Pl

problems and precondltlons for intitiating ITV dbllvery systems. Some systems

are much ‘more complex and d1ff1cult to establlsh ‘than others We .-have already
emphaslzed the fact that some ITV delivery modes——especlally ITFS and satelllte——‘
require a much greater orlgLnal capxtal 1nvestment than-others. And we noted i

‘that’ these~lange capltal costs raise two major dlfﬁ;cultles secur1ng funds.
¢

ER e
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"to finanse these "front-loaded"' costs and making decisions to "go" with a
»partioular ITV system for a 10 to 15 year period. Unfortuna;ely, this

"unuerstates the naturc and extent of. the obstatles confrontlng the creation
of suth a system, for it suggests only the problems that would be confronted

by 1ndLv1duA1 ‘schools or school ‘districts. The development of a geographlcally

Lt {
-Lettenslve ITV system\would in reaIltv 1nvolve a compoundlng of these problems

'dince there would be a large number of sc%ooif, ‘school’ d1str1cts, or states g

P, maklng thelr 1nd1v1dua1 dec1s1ons and cholce abou't SuCh a system; some way '

‘would have to ‘be found tu orchestrate these decisions. The .following. sorts

of -issues mlght be ant1c1pated o . . ' o
. . N _ .

L. How will declslons be made about who pays how much for

o what services?’

N . ’ a . - . . , . ;- )
. Wrll part1c1pat1ng institutions have to. sign, for example,
- : , ten—Year agreements guaranteeing thaty they will participate
S in the System7 If institutions drop ‘out, costs dre increased

for tnose 1nst1tutlons still part1c1pat1ng _ i

_ n..AWhat sorts of bargalnlng processes will be 1nvolved in - e
s (- AR getting schools orf school d1str1cts to part1c1pate in such
: : a svstem? What sorts: af. guarantees will  the 'prospective
. ‘ . "parlitlpani~ dzmand ~ : . -

-

E) [Interndtional Restrictions on Use

' . - ' : 7, " N N .
. : ' .
There is a basic difference between sate111te-based and other “systems’ for
8- ITV=de1ivéry in that the future availability of sate111te—based ‘systems 1s open -

- to question. The‘scope of possiBle edncatlonal satellite serv1ces will he

. . determlned by irnternational agreements regardlng the size and functlon of "satel-

'11tes, the1r locatlons in the geostatlonary orbit, “and the allocatlon of spectrum

v - r s :"‘\-\‘, [}

spa_ce. : . /- ’ v E .‘ 4 . . ,,‘."
1 . ‘ ‘ ' v . . o
N . E I

The United Stvtes is a member of the Internatlonal 1lecommunications
Union (ITU) which is the regulatory agency responsible for establishing 1nter—
national rules for radio, telev1s10n, and frequeacy allocatlons.. In 1977, the
< . ETU will convene the World Admlnlstrltxvo Radlo Conference on Broadcasting

‘Sarellige Service (1977.WARC). The 1977 WARC W1ll set world—w1de rules for
. : 4 0 - . ) o~
N A . .
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Q . o . ’ : T ) 1

[ERJf:d - . ‘ N . . g e » ) . }

. [, A7
o : : Lo : g

> e ‘v Y



O

e

. N — [
}

shtellitq communitations in thc lZGF band. The main top1cs to be addreSSed

concern the divxsion of the equatoyial geostatlonary orb1t into d1screte slots”

for everv country and ‘the regulation of the type of satellite service (fixed

cr broadcast) that will .be allowed to use those slots

~The term Mfixed service"

e

; Ihe dlSthCtlon between fixed and broadcast serv1ce qstellltes is an impor-

tant one ‘and meacts on the ultimate .nature of satellite-based delivery systems.

mlcrowave systems. For the case ia: point it also refers to. satellites whose
effective radiated power ‘is so low that only’. a high gain, large aperture
reteiVLng antenna can gather enough power to ach1eve good quality reception.
'hence, fixed service satellites enta11 expensive receiver sites. In order to
be cost effective, such §1tes typically *cdistrlbute received 51gnals to a

large groud f. users. '"Broadcast servic.s is a term used.to signal the opera-

tion which . . result from utilizing a satellite whose effective radiated .

rif p0wer 1s sufflciently high rhat small receiving antennas can gather enough

power to achleve adequate roceation Broadcast serv1ce satellites allow inex-

penaive receliver 51tes, wh1ch in turn makes it econom1cally fea51ble to service

?“on}y a few users per.site.. ‘ .‘ e A

- . . Sl B o Y
(P . \

, While the distinction” between fixed and broadcast satellites seems clear
Pd . ° Y
in principle, in-practice the differences may not be so great.‘_The satellite

‘used -in the ESCD, the experimental ATS-6, is what might be called a medium—

. powered satellite. Lhat falls between this ‘division between "direct broadcast"

" -vice to modestly priced receliving Lernnna]s.(called

‘and "fixed service. Medium-powered satelljtes prov1de "fixed broadcast ser-

'communlty receivers' )

"‘because thev redistrihutn the satellite signals to small groups of local users

ERIC ..
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. There are « number of issues surrounding the relative desirability of

adopting the traditional versions of. either the fixed service or broadcast

-satellites Most immcdiatel\ apparent are Jifftrences in the 51ze and con-

ar

the high—powered satdllites are very expensive and would only be feasible

-

through the cooperative aggrepat ton of .an cxtremely large nuaber of educational
37

f1gurat10n of the cost of ethCr system. ‘The “latpe receiving terminals needed
\

for, fixed service sate llltes are too expensive to be aftonded\by schoola or

school districts. On the other hand, the receiving termrnals\for direct

oo . . . X \
broadcast satellites are inexpensive and can be afforded by’ most users, but
- - . h . .

41

has it¢$ origins in’ describing peint-to-point terrestrial



organizatiods. To further complxtate matters, dlﬁ\At broadcast satellites have

an uncertain pOlltlcal destiny. First, there are international complicatlons_
.. in their potential use -for propaganda broadcasting direct .to individual homes.

%eeond the ract that broadcast satellitesimay consume large amoumts of scarce

orbital and spectrum resources is grteted unenthusiastically by commercial
fixed sclVl(e users. Finally, direct broadcasting would compete with terrestrial

broadcasting industries and.arguibly violate the FCC's "local control" doctrine.
.
After considerlng these -and other iSSUes, it woula seem that a compromise, -
medium—powered "fixed- broadcast" satellite might be both the most affordable
and pOllthJlly reallstlc hope for educat10nal users in the future.

[ ©
- t

It now appéars that the United States may urge an "evolutionary planning"
- approach at the l977 WARC. The -U.S. position is designed to promote maximum
‘;f flex1bilitv‘in the development of new satellite systems while, ar the same :
time, protectlng the long range interests of smaller nations and permlttlng
. ‘the development of new services, 1nclud1ng satellite broadcastldg dlrectly to
R community receivers and--in the more distant future——to Homes. The specific,
resolutions of the l§77_WARC and.a related WARC meeting in 1979 should have
wdde-ranging,consequencés for4the configuration and ultimate feasibility of

satellite-based systems for IV delivery.

F) Copyright -Restrictions ' ‘

Copyright and royalty arrangements will have-an impact on the relative
cost and usefulness of the different systems-for ITV dellvery. During October
1976, Congress passed and sent to the White House a bill éontalning'the first
complete revision of the copyright law since 1909. We decided to conduct a
Brief;examinntion of the possible impacts of the new copyright law on the use
of satellites and other teqhnologies tor deliverlng educational services. Of
vparticular interest was the question of whether the new law would tend to favor
or preclude expansion of certain types or configurations of dclivery.systems.
After revieﬁlqg the history and a variety of documents pertaining to the
development of the new copyright law, the most significant general finding
at this point -is almpst a non-finding; no ong is certain about the possible
impacts of the new law, either in generhl or as concelrns speciflic-delivery
systems. In its review of thO.HlLUdtlon, however, the EPRC has identified

four critical issues (vlovnnt to the nature ot 1TV delivery.

1
-

s ' . , . 38
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1) To what extent will royalty payments required under the
COmpulsory licensing provisions of the law effect the
: abillty or proclivity of ITV delivery systems to
distribute quality instructional programming which
includes materials covered by the - copyright law?
Cohsidefable discussion of the impact of royalty payments for public-
broadca ting and cable occurred durlng hearings on the copyright law
-,VEVLntualLy, ¢ compulsory licensing pfﬂbi51on was written into the law. Under
,compulsory llcenslng, lump sums will be paid to a central fund and distributed
to thove who claim some copyrlght«usage What is not yet clear, howeveft, is
the 1mpact of. the royalty arrangements upelied out under that provision.
Cable television. systems, for example, will have to pay a lump sum fee for
'broadcastlng'televis1on programs. The actual size of that fee 1s determlned
Jiy the size of the cable system. If the payment of these royalty fees becomes
a financial strain on the resources of the cable operators, they will probably
curtail some of their services with 'a resultant negative impact on the use of

these cable systems to deliver instructional programs.

RS

2) To what extent will required royalty payments discourage
producers from utilizing copyrighted materials as part
of quality-instructional progrnmmlng’
This issue is closely related to lssue 1 but looks at the problem
from the perspective of the producer or author of mﬁterlals, rather than from
the perspettlvc of the delivery systams If the copyrlbht law impacts negatively
.on the producer of materials such that materials are no longer developed .ot
developed with inferior quality, then the educational role of any of the
‘deiivery systems is affcctedz One cxample of the problem concerns the usc
of music by public broadcasters. Under the new law, ,restrictions are set
on the rights of public broadcasters to play musicnal works without paying
roynltles The public broadtastlng lobby argued for ‘special considerations
and received some attention under the compulsory 1itenslng prov1sion It is

still too oarly to tell what meact these new regulations will have on the use

of music in Lnstrnttlonal programming. More gencrally, it is still too early
' A
. I \I‘ 43
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to>tell what ‘impact any of the new law's requirements will have on the actlm

~

ities of producers and developers of instructional materials.
? 2 v : \ . S

.

v 3) To what extent and in what ways will lim1tat10ns on non-
. , s1multaneous secondary transmissions by cable systems reduce-
S . or ;enhance the llkelihood of cable being a maJor d1str1butor
fpr 1nstruct10nal nrogramm1ng7 ’

* ko

The new Copyright law states that any non- simultaneous transmission by a
-~ cable system may be SUbJECt ‘to law suit as an act of lnfringement unless.
a) the program on videotape is transmltted no more than one. time to’ the cable s
. subscribers, b) the program is transmitted without deletion or editing, c) the
owner- of the cable system prevents duplication -of the videorape by his company
or others; d) each quarter the owner of the cable company submits an aff1davit
“attesting to the steps taken to prevent unauthorized duplication of copyrighted
programs. On the surface, it would appear that the new law may have some impact
- on cable as-a means of delivering educational services, particula;ly to local | -
schools. Given that it wouldlbe illegal for a school tou tape a program,from
“cable transmission and that the program could only tie transmitted:once,wa major
flexibility problem is posed for the incorporation of-the programs into the -
. instructional schedules of each school aﬁd class. . After the law has been opera—
v tional for some time, this problem may be worked out. In any event, cable sys-

tems may still represent an effective mode of dellvering services to adults and

to children outside of an 1nst1tutional context. -

[N

4) To what extent will time and number of copy limitations impact
on the development and use of ITFS, or a system of mailing
. ’ videotapes from location to location?

S This lssue concerns the, provision in Lhc new law known as 'ephemeral

recordings."

Under the terms of this prov1s1on, a local district c0uld make
one c¢opy of a copyrighted program, and couid use that one copy for transmission
purposes for a period of six months. at which time the copy 1s to be destroyed.
In respect to motion pictures and audiovisual materials, the law states that

e

30 copies may ho made and used for a period of 7 years. Initially it does not
40

o ‘ | | | 474
ERIC ' .

Aruitoxt provided by Eic:



.
L]

|
l appear that these limitations will have a dramatic affect on local schoolrusagel'
Thirty cop1es should sufflce in most d1str1cts for maalfng purposes. A seven
-~ year time 11m1t may be a problem for some programs, but certainly not very many .
In summary, these four 1ssues outline some of the varying impacts that the

c e

new- leglsTatlon 1s 11kely ‘to have on all systemg for ITV: de11very.. It is

e, .7

apparent from the legislatlon itself that Congress rfecognizes the 1mperat1ve

to walk a fine lide between protecting the rights of ownership for those who
produce materials, while maximizing the possdbilities for educators to ‘make the
best instructional use of the materials without being subject‘to undue bureau-
cratic and'finanéial'entanglements In drawing. this "f1ne line between the
producers and educational consumers, the legislation is unav01dab1y subJect to
.ambiguity and questlons of interpretation. Much of the operatlonar meanlng of
the law w111 have to be defined by regulations whlch are present]y belng written,

and finally in the courts on a case-by-case basis.

The extent to which the law ultimately affects the nature of each system
* for. ITS delivery will probably depend upon such’ characterlstlcs as whethtr the
system is open or closed, ‘and whether the system fac1litates the flex1ble use
'and reuse of the mater1als at the loc&l level._ While these character1st1cs
mai 1mprove the educatlcnal ut111ty ‘of a delivery system, they also threaten
the producer s ab111ty to realize a financial gain from the use of h1s\mattr1als.
. Since the intent of the law is to create a balance between the'material.pro—
ducer S rlghts and the educational consumer's need for quality educational
y materlals, any de11very ystem which operates to the advantage of one partv
over the other will be sul ject to corrective restrictlons that will ma1ntain
" the balance. Exactly how this balance will look in practlce remains to be
"seen. . A
1t should be noted that the forthicming- regulations and litigation may -
resukt in a protracted period of unoertainty in which producers and distributors
of ITV programming are extremely cautious and restrictive about making their

'»Programming available. If this occurs, :then the larger ITV Systems may have

£5 .
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since they have a much greater

capac1tv-—through pooled resources——to develop their: own programmlng The-

. , smaller ITV systems, however, might be"able to compensate by formlng consor—
. £y o a
t1ums for produc1ng programmlng : ~ £
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" THE EDUCATIONAL SATELLITE COMMUNICATIONS DEMONSTRATION
. , ; _

* . "
. [ . -

' The prOJect whlch marked the first substantlal Federal 1nvestment in
f1nd1ng educational appllcatlons for -communications satellltes (and whose "
evaluatlon prov1ded the 1n1t1a1 nnpetuo for this study) was the Educational
Satellrte Communlcatlons Demonstratlon (ESCD) It was the educational
portlon of a series of projects known as the Health Education Telecommunica—
t1ons Experiment,, sponsored jointly by the National Aeronautics and Space
Do Admin1st1atron _(NASA) and the Department of Health, Educatlon and Nelfare.

.o (DHEW). A |
Y . Y
The ESCD's operational period covered essentlally the summer of 1974
dﬂd the 1974 75 school year, using the ATS-6 satelllte to broadcast Polor
'telev1s101 to small antenBas at rural schools and s1m11ar s1tes Many
sites also had equlpment perm1tt1ng two- wav voice communlcatlons
The various reglonai prOJect sponsors each submitted reports on the1r
s ~activities. These reports contaln a great deal of data on progect manage—
mtnt, the com;nslt1on of aud1ences, and participant response td program
formats. The “final’ rtports are cited in the bibliographic: note .at the end °
, of thlS chapter, ‘but in most cases the cited rtport was accompan1ed by
additional material involving many volumes. Qnestlons pertaining to the

availability of particular items should be addressed to NIE.

= ’ [

fn its first-year report,_the EPRC publlshed a d1scuss1on of the ESCD's
early history at the Federal level and the accomplishments of swo of its
Ithree regional projects (1n Appalachla and the Rocky Mountains) A des-
cription of the third rcglonal project (in Alaska) was contained in the
reports of Practical Conceptsu Inc. (PCI), the contractor selected by NIE

- : : # .
‘to evaluate that project. ., . ) : .

. | .-
A reviewer of thHis large amount of literature on the ESCD would
recognr7e a dlfference in perspect1¢e common to many stud1es of social

O
- action dtmonstrntions. Fhe rtports, written by the proqect sponsors,
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*the words of its contract) "the lessons to be. learned- from the satellite

-5poNnsors.

were wr1tten from the perspectlve of people Wch the difficult job of making
a demonstratlon work under trying c1rcunstances and harrow.mh time pressnres.
Although an indispensible source of data on prOJect operatlons and oc~
casionally self critical on matters of detail, these reporfs do not raise:
questions about the. usefulness’ or slgnlficance of the pro1ects themselves.

It would have been remarkable 1f they had done so. _ , '

¢ -
.

The EPRC report:took a different tack. It attempted to assess (in

demonstratlon. It agreed with project sponsors that the demonstratlons
(a) were 1aunched under difficult time constraints, (b) were managed with

competence and dedicatlon, and () produced television programs-and other

_products which were generally well—received'by both institutional and

‘individual users. The EPRC reooft tended to disagree with the project
sponsors about what could be 1eg1t1mately inferred from the whole enter—

prlse~-espec1ally on the pOtentlal contribution of communlcatlons satel-
lites to American educatlon.} ' 8

~

i (4 Y.
The. purrose of thls chapter is to summarlzé/;?RC's conclusions regardir

. what could be learned from the ESCD on:a demonstratlon-by-demonstratlon

‘basis and as a whole. The passages on Alaska reoresent an attempt to

summarize the most important conclusions of PCI s work on the same topic--
the lessons of the ESCﬁ. For the sake of brevity, only the.main lines of
_the original analyses are presented here. TFor a fuller dlscussion, the
reader is referred to “the earlier EPRC and’ PCI reports and, “for more detaiL

and a different perspectlve, to the reports .of the regional demonstration
[3

.

Federal Policy Formation - -

In its history of the development of the ESCD at the Federal level,
the EPRC attem;xed to analyze the ideological, bureaucratic anﬂ political

fdctors that gave the ESCD 1ts final form.
/ .
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o, To greatly oversimplify a complex story, the EPRC concluded that the

drbVlng force behind the ESCD was a’group of agencles andw individuals who e

¢ very much wanted to see a communications satelllte network created to
serve the publlc 1nterest, hut who. were w1111ng to leave to others the

task of speclfying exactly what those publlc 1nterests were. The other

/

agencles and individuals who ult1mately 1nhcr1ted the prOJect, .with all its- T

gathered momentum, were forced *to create a xationale for a system which

had alread) taken shape, and they were never entirely successful in doing

so. As.a member of the staff of the Offlce of Educatlon put it:

< . / -
. .
B ° ’,

..Was it to be.a demonstration of satellite-delivered
services, or a national v1deo productlon prOJect—-or
both? There never was any logic "befofe the fact"
underlying a decision that it shouid.be, the two together.

‘;

. Appalachla
™~

The Appalachlan Educational Satellite Project (AESP) was planned and
carried out by the Appalachlan Reglonal ‘Commission (ARC), a multi state, 4
quasi -governmental- body created in 1965 under the Appalachlan Regional
Development Act. The AESP was somethlng of ‘a departure from the usual
role of ARC, which prev1ously had tended.to strmulate and-coordlnate de-

velopmental programs but not to operate them. o . .

, I
4
’

The AESP ‘consisted of several program series_in the -teaching of read-
ing at‘the elementary school level and of career education (various levels,
K-12}. . The audiences for these.programs “consisted of publlc school Leachers

" meeting for even*ng classes at 15 sites aéross the Appalachlan region..

G

¢ .
. « :
Five of the sites were equipped with a VHF con ble. which permitted
voice questions to the AESP central studios at th€ University of Kentucky X
in Lexington, and the other ten with teletype/;ﬂulpment permlttlng wrltten
questions. ' Each receiving site‘had a staff person presenf but he or she

was not selected for expertise in the subjéct matter-of the broadcasts.

/ .
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‘A variety qf formats were used for the‘broadgast porrlons of classes,

ranglng from videotaped materials prepared by the AESP to lectures and
panels feat&rlng experts in the topics covered by-a.series. All questions
- S were recelved of f- the-air before being given to on-camera panelists.

. Part1c1pat1ng teachers rece1Ved%free printed materials and ceuld arrange

to receive free college credits. .
. . ° rd N ) . ’ ° e

.
2

In general the, EPRC concluded that the AESP was a success in terms:
of the stated goals of its sponsor, but that this success had less to a6
with any technlcal characterlstlcs of uhe satelllte system than with the

"skill with wh1ch its. sponsors developed mater1als and organized themselves

4

for.promoting'the programs. .

<
«
. ¢ . .
P . . [N
E

The technoldglcal goal ‘of the AESP was to demonstrate that the satel-

llte—based system could be used to transmit .television broadcasts to remote

communities (plusg t1ansm1t back.guestlonsuand comments from‘them). In
<@ that réspect the system functioned‘egtremely well.

R LT
. XY

The educationa@”%gal was, to dévelop distribute and evaluate/teacher
in-service courses for remote commun1t1es,‘ d:-'this, of.course, was done. -
The AESP evaluatlons stressed the: teachers acceptance of the materials |
and their acceptance of the dellvery system. The EPRC comr'nt was that
part1c1pating teacher att1tudes were likely to have been influenced by

.

program publiclty, staff enthusiasm, and the facts that the course _was

free, novel, and tinged with a sciénce-fiction qualityr: '
‘ - ) _ . _ " h B C’o i
With rcgard to(the glamoreus "Liﬁé interaction" (tmo-way voice com—..
mun1catlon) aspects of tbe“programs, EPRC commented that there was not
v ery much of it relative to more conventional non—1nteract1ve program .
. e -formats and that screening questlons off—camera made spontaneity difficult.
. The feaslblllty of uslng telecommunlcatlons to run a’ seminar as the . o
word is normally used-in college teachlng was not demonstrated, but the
difficulties in attempting to do so were.

»
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While praising tﬁe competence of the AESP praject staff, the EPRC

P Q maintained that no fogical connectlon had been established between the

N technolog1cal and the educatlonal obJectlves of thq project " Our.first- "'.

0

C e

yea;\report on the AESP concluded that ", ..the major achlevements.of the
"AESP can be largely’ attributed to the characteristics of the pro";am that
uer@'not satelllte—degendent, even though the glamour gf the ATS-6 satel-
11t£ may have acted as an important catalyst. - It further noted that
teacher acreptance of spec1f1c programs appeared to correlate with con-
v%ntlonal measures of courseware quallty and that these, in turn, cor-
related w1th§how much time had- been ava1lable to prepare materia]s and &‘~\
‘how much money had beengspent on the. ' ’ ? /

. i " The Rocky dountaln Reglon . .

-
¢ 1}

The la gest component of the EECD served an e1ght—state area ‘in the
IMROCklES It was called, the Satelllte Technology Demonstration (STD) and

was conducted by the Tederatlon of Rocky Mountaln States (FRMS)-, a non-* e

' pIOflt orpanlzatioﬁ founded 1in 1966 to promote reglonal development. Ce

v
-

: . , x.
Froﬁ Septembcr 1974 thrOugh May 1915 the %TD broadcast colzr tele-.l
v1s10n programs to )6 rural junior high schools and 12 publlc television
station receptlon areas Of the 56 school | 51tes, 24 were equipped with :
1.nt.eract1ve'I Ltrmlnals permltting two-way voice communlcatlon with the

Denver Studlo and through it with each other. 7

ST X S .
The STD broadcast-in fodr_ﬁormatsiﬂ 1) "Time out," a sixteen—week“
series of daily programs on career develoment for Junlor high school

students, 2) "Careers and the Classroom a bi-weekly, year long in-serv1ce
T series on career education for public school teachers, 3) "Footprints,"
a series of tcn toplcal evenlng programs for general public viewing, and
4) a ”Watcrlals Dlerlbution 9erv1ce (MDS), transmitting catalog listed _ »
fllms and tapes for vxdeotaplng and later classroom ‘use by part1c1pat1ng 'ru

schools : o i

S &
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. As was the case w1rh the AESP, the EPRC Judged the STD to haVe met
' its objectives w1th tons1derable success but not to have establ1shed al /|

connect1on between 1ts edu'atlonal goals and the*satell1te-based Gelivery

TR . - . -~ B . .
’ ‘B~ system. o oy . . - . -

. . . Y
v T ‘ . oo

The MUS, wh1ch prov1dedvfree f1lms and V1deotapes\which could beare—
played at ‘a time of a reacher's own choosing, was tremendously popular at
all schools where the service was ava1lable. The: EPRC Judged it to be the '’

“most prom1S1ng model for repllcaglon of any demonstrated in the ESCD

1 . . v
° 4
L - - . .
. . . < - . i
1 . .

. : " In the case of "Time Out,ﬂ the STD data documenting its'popularity

w1th teachers and students wWas persuas1ve, but the STD's post-pro1ent <

,

1nterv1ews w1th teachers and adm1n1strators 1nd1cated that most planned -

. ~

‘& to use cons1derably shortened vers1ons of the series 1n post—demonstratlon

v

years, The EPRC report commeq\ed that ”T1me Out"-appeared to be a case

of "too much of a good" th1ng - ' .

" . .. . . . 3 ’ . B N L

N . . " . ) - 2 ' - " ~

)

‘e

.

: "Careers" recerved mixed rat1ngs by part1c1pat1ng teachers, who ap-

parently based the1r impressions on the relevance and quality ‘of 1nd1v1dhal
Lam o .

- broadcasts.rather than the fact that the broadcasts arrived by satell1te.
. C The evening series, "Footprints," failed to attract more.than a handé
' 4 ful. of v1ewers at most.sites. The med1an per-site attendance for the year

. 1-,. , ' .. was two. " The EPRC felr this had l1ttle to do w1th the qual1ty of the

'.prowrams, "which were judged to be generally good . The problem was rather

the simple uuw1lllngness of_ people to drive miles at night to” watch tele-
. “

VISLOn from a seat 'in a junior high school ‘classroom. - Our report concluded
EVE

o . : that "foo-pr1nts" prOV1ded additional ev1dence that almost anvthing

(organ1zat1on, enV1ronment program content, 1ncent1ves, ete. ) is more im-

portant to viewers than the technology underly1ng a part1cular telecom-

-
B . . . . ~

munjcat ions system. o 59 . @ - e
, . . 3 o . . T
r4 °
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Evaluatlng rhe impact of Uuo—way voice communicatlon “11ve i'nt:er-~

& :

: actlon") was more ‘difficult because of early sound d1ff§cult1es eaﬁsed from

VHF transm1ss1on over the ATS 3, an older satelllte than the ATS—6:*

EPRC report cdnc]uded that -a more fundamental problem than technical dif—
‘ .
ficulties was that at best only a few partic1pants could hope.to talk

durlng any given program.. W1th a very large aud1encg1 only a few c0uld v

talk more than once or twice a semester Basically, th@ économlc at-

-

tract1veness of satellite-based systems lles in- th 1r aleity to reach

mass aud1ences, but meanlngful part1c1patlon 1n a discusSQon requires»’-

Wﬁ Judged these two de51rable outcpmes to~be iptomvatlble

»
LN

. ]

for the techn1cal success of the demonstratlon.
o)

faclllty near Denver whlch served the other “two regionc as well as the.

f*tlcperated an’ uplink

Rockles ) Most of&thelSTD s educatlonalymaterlal was' popular with users

n

Because the STD did vary broadcast formats_and tried to reach several d1f—

ferent audiences, 1t was poss1ble to learn much more’ from the project as

a whole than’ was true in Appalachla, even though the STD had 1ts fallures
along with its successes.
\ ' R ' ' . '

The EPRC's prlnclmal disagreement with the conclusions of the STD. s
Elnal report was that the -STD- staff felt . that the~projett had demonstrated

a- démand. for satelllté—based telecommuu1catlons serv1ces among Rocky Iountaln

v

schools and other potent1al users. The EPRC felt that what had been

.demonstrated : was ‘a demand for free*telecommunlcatlons services if- providod )
under conditidns that taused the least posslble disruption, of ex1st1ng

teaching ard admlnlstratlve practlces. . - Cta

v e . R o . «
Alaska’
’ 1

The LSCD/Alaska was conducrcd by the Alaska' G

vernor's ‘Office’of Tele-

communications (GOT). | It reached 15 small and remote Alaskan villages -

with programs- in spokun.hngllsh~for children aﬁes —~7 (named BOLD,. fer

i R .
. e . ¢
[ -, ! '

¢
‘ . AN . . ’
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report said: ‘ -

Tl . co
» ‘ . ®

"Basic Oral Language Development”) and health educatloanor ch11dren dged

8-10" (named "Right’ On”) An adult program on publlc affairs was known as ‘'

M

the ”Alaska Native Magazrne,' and there were some tcacher tra1n1ng activitles

All programs - 1nvolved varying amounts of two- way voice’ communlcatlons.

-
o

AN

Ttre cvaluatlbn contractor, Practlcal Conccpts, Inc. YPCI), concluded.

thiat the hSCD/Alaska had very s1gn1f1cant 1mpacts on Alaskan affalrs and - °

f

g . kY A

institutions. The most mnportant of these ‘was that lt _contrlbuted to .
Alaska's abllity to 'standup' to RDC Alascom/Globecam gthe_ledding comfs
mercial developer) and negotiate for a suitable commerciaﬁJtelecommunica-‘
tions svstem for the state.'" TRelated effects werg stimulatiné the'growth

of .the GOT, develooin"'provraas eapeclally aimed at Lural v1lLageq, and .
contr1buLlng to an apparent w1lllngness on the part of the’ ¢ tare to pav., .

a greater share of the costs of future telccommunlcatlons systems 33

In regard to NIE s mission to stimulate understandlng,of educat1onal

1qsues, PCl concluded that "ESCD's payoff 1n terns of educational experi-

mentatlon was tr1v1al when consrdered in terms of total cost. It reserved

©

judgment on future NIE involvement in Alaskan’ telecommunlcatlons projucts’,

Iy

but ,said emphatlcally that NIE should have nothing more ta do -with educa-

tional demqnstratlons using the ATS-6 "if the use-of the ATS-6 is the

dr iving function for demonstration design."

H
wt . .
- - A ’

PCI urges that highwprioriti be gfven to using‘videotaped'materialsc
and voice telecommunications to address the "high school problem” (the
uprooting of Alaskan rural youths frop'tncir native villages because of
the non—existcnce or serious inferiority of willagé secondary"schools).

In its Ianuary'l976 "Executive Sdmmary and Supplement' volume, PCI ex-
parded its lLQC of poqqlble projects but continued tc 1n51st that the -

dCClSIOn7t0 use or not to use a satelllte-based svstem {Or program dellyery

was a technical and economic question, not an gducatlonal one. The



f R . “ -
'Satellite television cannot be justified on the basys
of real time viewing, live video programming, or live
> interaction incorporated with video programming. The
"remalnlng function uerformed by satellire telev151on .
is access to programming.

To a ¢~ :r extent than EPRC's studies of the Appalachian and Rocky

Mountain pro ts, the PCI report made specific recommendations concerni
_ P 4 pe ng

the procedu \.urc Alaskan demonstrations shonld follow. Its reports .
placed - i | riphasis on measures to ensure Native.Alaskan participation
in al. - o plannihg and operations.

-

Retrosp ective - . i
4. More than.a year has passed since the last broadcast of the ESCD, and
in that time the ATS-6 satellite has gone to irdia and back. Standin' at
u little distance in tina from the ESCD (and remembering that a year is

not very much time), what can be said about it as a wnglgi'«f~"

ES
. . - ¢

g First, from the outset it was clear Lhat it was more-pronotlonal than
< . educational Its Federal -and reglonal sSponsors sometimea referred to it
. ) as an experlment“ and bometlmes as a ”demonst'arlon,” buF only the latter
word was used with even approx1mate accuracy. There was.never“anything
exper1menta1 about it. 1Its technology was amazing but- already welle
;ested, and its. program des1gns were well—executed but unencumbered by
énytning resembl;ng\exper%men;al controls. C

Second, 'there may huve been nothing wrong wieh that. There is an
'5excellent case to. be ‘made for the Pederal,governmrnt demonstrating the
- . benefits of new technologles from contour plowing to solar energv. n f';
. Amer ican schools in the 21st century make extenblve use ‘of teLev1sion and
v01ce communlﬁatlons with remote p01nts by satellite, the ESCD w111 .be

noted as ‘a pioneering effort, and criticisms of its des1pn w1ll ?e tor-

hat o gotten or dlsmlsscd as the way the nears1ghted often see the bold.
o .
. oy R .
) \
51
\‘1 13 il
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There is gome luck in these matters. The analysts who advised King
Ferdinand and Oueen Isabella against f1nanc1ng Columbus knew very well
that the world was round and, in fact, had calculated its circumference
more accuratcty than he. He believed that he could reach the Indies;'the

royal counsellors knew. that his small ships could not -hold emough pro-

visions for the voyage. What neither knew was that there would be a new

continent in the way. . b

At present, except perhaps for Alaska,‘the irrelevance of the ESCD
to Federzal policy scems almost total.' That could chanbe overnight, how-
ever. The. fact that the Federal goverument spent between $18 million and
$34 mIJllon on a demonstration of communications satellltes in education

is important :a itself. (A-other chapter of the EPRC flrst-year report

explains why the above cost estimate is so vague. Rasically, the d1fference

between. estimates hinges upon how much of the cosi of the ATS-6 and its

”launrh should be .charged to its users. Y: Such expenditures create their’

own momentum. We would conjecture that if a. prJor commi tment h%ﬁ not

been made to move the ATS-6 satellite to India, the polltlcal pressuge

for continuing the hSCD proJects wquld have been irresistable., @
In conclusionzne wish to re-emphasize that we believe the various
reg1on§l sponsors of the ESCD did their jobs competently and with ded1ca—
tion, We know for a fact that they worked very hard. They prevalled over
unforgiving deadlines,»Federal fundi delays’and policy changes, and the
thousand problems that the operatlngng_%;gers must face. It seems a shame

that they must also endure the mu51ngs of evaluators who can prepare the1r

reports long after the event. s ‘

N o

Nevertheless, we‘em;nasize that.the regional projects were, forfper—

"foc*ly understandablc reasons, oriented almost excluslvely toward provld—

- ing thelr users w1th certa1n k1nds of services. They could scancely have

sccu.ed the hlgh acceptance they did secure if this had not been so.

Th;s service orientation, however, militAted against an oricn~tation toward

ke ‘
o

A



O

ERIC

Aruitoxt provided by Eic:

. (but not Alaska) and sections -on the ESCD as a whole, 1nc]ud1ng its

experimental design. In the-absence of any coherent feﬂeral pressurg to-
ward experimentation the result was that not much could be learned ahout
the.relationshipF if any, between the delivery system and educational ob-

jectives.

In short, the EPRC first#year assessment concluded that the ESCD Qas
well done, bu: thu off1c1a1 statements as to why were either vagne or '
unconvincing. A year later we qtill bPlleVL ‘the ESCD was a striking ex-
ample of the pressure exerted by sophisticated technology to find applica-

tions simply because it was there.

Like our cblledgues at PCf.we recommended  that future NIE demonstra-
' ions involving satellites be designed with emﬁhasis on testing the cost-
effectiveness of dlternative ways ‘cliver; existing materials or, in
any circumstance where a system appudrs to enjoy a techruca1 advantage,
on the willingness of users to pay some reasonable ‘share of its costs.:
More than anything ¢lse, what insulated the ESCD from potentially useful
criticism during both its formatire stages and :its operation was that
neither its sponsors nor its presumed beneficiaries had to pay for it. :

W

Biblivgraphic Note

3

The conclusions of. the Educational Policy Reséarch Cenfer, Svracuse

Research.Corporation,  pertaining to the ESCD are.contained.in The Educational.

Satellite Cemmunication Demonstration, Anmual Report, EPRC, December 1975

(SURC'TR-75-652). ,As~noted in the preceding narrétive, the report con-

tains suvparate chapters on the Appalachian and Rocky Mountéins projects

early history and costs.. The mandgement of the Appalachian project took

strong cxception to the ruport s comments on the AESP,

The Appalachian Education -Satellite Projéct: Final Report, was sub-

mitted in the fall of 1975 by the Appalachian Regional Commission and the

University of Kentuckv. There is a separately bound -executive summary.
- 87

53



Between early 1973 and early 1976f the University of Kentucky staff com-
pleted a "Technical Report Series’ in'12 volumes. Nire of the volunes
deal with evaluation, meaning primarily the reactlon of part1c1pat1ng
teachers to the AESP mate11a1s and their performance on tests. One volume
is 4n early overv1ew of " the AESP; another deals with technltal performance

of the equlpment, and another d1scusses ways of prOJectlng rosts

4

The Final Report, Satellite Tedhnology Demonstration was also sub- *

mitted to NIE in the fall of 1975. It is well-organized and contains more
detail on the operatlons and outcomes of the STD than the other reports
contain-on the progects they cover. _There is a, separately bound EXECUCIVE:l
summary In addltlon, the: Federatlon of Rocky Mountain States (FRMS) sub—[
mitted 26 brlef technical reports coverlng a wide.range of subjects from
equlpment performance to evaluatlon methodology ,ritten by members_of
;the STD staff who vere most closely 1nvolved with spec1f1c operating
;problems,vmany of the reports should be very useful to researchers (and ,
presumably future project managers) The STD also submltted to NIE case
studies of the impact: of the progect on three local school sites.

v

The first annual reports from Practical Concepts, Inc.' are contained
. 5. ~ .

P

in two volumes submitted in November 1975: Implications of the Alaska

v

Education Satellite "Communications Demonstration for Telecommunications.

and Education Policymakers. - Volume I is subtitled Analysis;of the Demon=

stratlon, and Volume 1I, Supportlng Materials. In January 1976‘ PCI sub-

mitted a th1rd volune subtltled Executive Summary and Supplement. As the

title 1mp11ed it was'a summary of earlier conclusions but contained some

new material, especiafly suggestions for future NIE projects in Alaska.

. The Office of Telecommunlcatlons, Office of the Governor of the State

of Alaska produced a f1na1 report entitled ATS-6 Health/Educatlon Tele-

Lommunlcatlons Experiment; Alaska Educatlon Experlment in two- voldmes

dated September 30, 1975: Volume - ontllns a description of all aspects *
of project operation and ends with recommendations- pertaining to future

»
“«
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‘communicatdons Frujects.

*

N

“demonstrations. Volume II is an appendlx containing copies of pertlnent

dotuments and reporte from lndIVIdUul receptlon sites.

-

. . .
4 ' . . P

Although the ESCD received a considerable amount. of journalistic
\ 3 ~ . . ' 1] ) .
coverage, most of it favorable anc & small amount of it hostile, it re-

CClVLd very little qtrlous anatyels during its operatlng phascs Most

of tht material which apptared in educatioral Journals and maga21nes a1med

.at a general readershlp were either descriptive or obviously promotlonal

in nature. A A " / . 7
Researchers'wishingvmote details on the ava11ab111ty of materlals
oertaining‘to the4ESCb are edvised to consult notes in the. above volumes,
especially those issued by EPRC, PCI, and FRNS Special mention should
be made of a study by Bert Cowlan:énd Dennis Toote completed for the
Agency for Internat*onal Developnent (AID) durlqg the summer of 1975.

It is entitled A Caae “Ludy oF ‘the ATS-6 Healta, qucatlon and ele~ >

. e

-~

~ '
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T . CASE STUDIES A

The\EPRC has conducted case studies of nine operating instructional tele-
vision syst*ns,“ﬂc‘gid so for several reasons\ Pirst, we needed empirical datu for
the cost analysis, and we quitc naturally sought the inpdt of organizations
and 1nst1tut1§hs which have had experlence 1n developlng and operating 1TV
systems. Second\ we wanted.to assure to the extent posslble, that both our
cost and non- cos:\snalyaes did not become d1vorced from reallty in their
effort to offer genErallzed concluslons. The ¢ase.studies prov1ded a real—
world teé& of some of our central assumptlons. Finally, we antlcipateu that
we might.learncmuch f\bm the case studies in- terms of what could be called

practical experlence. \ Thls obJectlve was open—ended in that we’ d1d ndt know
what we would f1nd but thought that contact w1th a'store of practlcal experlence
m1ght suggest new -areas for analysls or 1mportant caveats on our concluslons
that we wbuld otherwise have missed. . 7 . . . S S '
it is the nature of tase study methodology to ;suggest" not to "provef"
Case studies sacrifice the Stdtlstlc#; securlty of large numbers in order th
provide a more intensive and in-depth analsts of "what is really’ going on"

in a handful of‘s1tuatlons. Accordlngly, any concJuslonr offered here .must be ~

- » 4

considered tentative and exploratory.
Such caveat$ not w1thstand1ng, we were reassured to f1nd that the themes .
which emerged from the case “$tudies were quite’ generally supportlve of the

concluslons drawn from our other analyses. Th1s can not, of course, be cons1dered “
) / .

‘as- an independent confirmation of such results since there were mutual 1nputs

"

and interactions along. the way. BRut many of the findings -comcerning such

e
-~

fundamental factors as land contour, geographlcal dens1ty of rece1v1ng s1tes in
the coverage area, and size of the total area covered are clearly independent

of such criss-crossing influences. L . . -

't : - . ==z

The following is a bricef distillation of the major outcomes of.the case

studies: /

¢0

Co . .
° . .
! \ * ) , .
f ‘. N . -
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which emerge from thuse case studies is less

.(Costs per student contact hour-varicd cnormousliy

. aeross the nine sites--by factors of ten or more.

However, the dominant source of variance was the

cost of developing new programming material.

, »

.0ue source of per-site cost differentials was
the fact that prices ol wajor equipmaent have
declined considerably as technological improve-
ments and mass production ave far outpaced inflation,
Hence, systems which have Qgen developed recently .
_téhd to be less expensive than their counterparts.
which were constructed earlier. :

)

.The patterns of ITV applications and user prefefences
R |

M

prbdictable than the findings on ‘cost-related issues.
“Most systems démonstrate an increasing tendency to
use videotapes within a school to achieve scheduling
flexibility, even if there ‘are multiple broadcasts
over whatever electronic delivery system is used.

For example, the ‘Hagérstown system--long a model of
central control over 'ITV programming ang use-~-is
moving rapidly toward a detentralized system for
_reasons of educational philosophy as well as
convenience. ' ; '

.
T

A numher of TV systons are not fullv urilizing thiir
capicity in tevms o1 putential channel hours. In
tact, a number of thoem are only using about half of

the ﬁagsfity. ' . . . . .

~

G

n

.There appears to be a ratHer surprising lack of

information on ITV utilization, including such

fundamental data as who watches it and does

“not watch it and why.

Different levels of instruction have very different -
.[TV‘scheduling requirements. Elementary teachers
gengrally require only mode&a:e flexibility ‘in
scheduling. Since one teacher usually ha’ res—
popsibility'for teaching all subjegts to the same
set of students all day -lohg, the teacher can

adjust the daily schedule tQ confdbrm to ITV
:avuilabilitjﬂ Furthermore, course coverage is

nore likelv.to he standardized across a system, :
and the main source of variation is simple scheduling.
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BQ'cuntrast Junior high and high school teachers not
ouly have ordinary timing protlems but additional ones
which arise from variations in classyoom -style and

emphasis. At these levels teachers generally teach one
subject to a number of different classes, making sche-
duling much more difficalt. In addition, instructors

frequently "have more discretion about whether to use
© all or part of a series, or of a single, program.,

.Somewhat_paradoxically, the college—level classes
'studied ‘appeared to. require least flexibility in
‘'scheduling. The main reason, of couse’, is that

a fixed time for class is simply taken as a given S

by parnticipants, just as it would be in a college
“clasgroom. Participating students are not, of LOurse,
going from one class to another all day long” in the
marner of public school students.. Two .ofthe’ systems .
discussed, the University of Southern California and
Stanford are quite different from all the others in
that they use two-way voice tommunications between
students and instructional staff. Both employ an
“ITFS system to dekiver ITV to area businéss firms -
whose empleyers are enrclled as part-time students.
The two-way interaction format, of course, dictates
a firm schedule for classes. However, we note that
some of the participating companies tape classes upon
the request of students whose travel schedules preclude
attendance on a given day. 2
o B i .

".Two of thP’syérems studied, -those 'in Broward COunty, v
Florida and the ‘New York Archdlocese, resérve substantial
portions of their broadcast capacity for responding
to spectial, requests on & call-in basis. User 'demand
“to date -has been relatlvely low. The reasons for this
are not clear.

.One trend runs somewhat counter to other generalizgtioné
about "flex1b111ty There is a tendency for ITV
-programming to’ be” dominated by series formats rather.' .
than individual programs. Although using a series -
requires more advance planning than using a single
program, the per-hour costs of serles are substantially. .

“ lowér than those of 'bpec1als, ‘bezause vendors' handling,
advertising and accounting costs are about the same in
either case.” There appears to be, however, a decided
preference toward series which can be ‘broken into shorter
units of a few related installments. : :

€2

59



O

ERIC

Aruitoxt provided by Eic:

We also discovered a large amount of continuing exp
mqntatio@'with-different patterns of use. There wdg a
general preference for short programs over long ones but ¥
no clear preference for greater[or lesser expOSugé t

- ITV as distinct from face-to-fate instruction. In fact,
as teachers acquire more experience in the use of ITV,
some distinctions of this sort begin ‘to break down. Many
sthools would like to move toward situations where a
teacher can work directly with some part of a class
while the remainder of the class watc hes instructional
television. . ' ’

< ’

Throughout tHe cade studies, we have attempted to suggest some ways

cf making cross-system com arisdns.:'We e that readers will find them
¥ yst p B

© seful. ¢ The systems studied, however, were not constructed. to suit the

. cpvenience of analysts. Collectively, the§ proyide’examp[es of the impoft-
ance.cf thé'caveaﬁs attached to our cost models and tend to cqngirm whg; we';
inferred from the ESCD experienée:v Thq fhngé of technological solut&ons

o educat{pnai problemsfis extremgl§ wide, %ith.nb singie ﬁechnology_emérging

as consistently superio: to the ovthers. | . ' . e
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CHAPTER TWO . -
ITV DELIVERY SYSTEMS--ESTIMATING
AND COMPARING COSTS !
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C . . 1. INTRODUCTION N

M ’
. v . "o .
9 [

This chapter 1ntroduces a number,of cost related considérations which

L)

carry policy 1mplications for ITV delivery systems. The major portions of
this chapter. present cost models which demonstrate cost estimation techniques in a
comparative cost context. The cost estimation mode1 in Section Iﬂ, scmetimes

referred to as the !'complete cost model effectivelyprovidesa general

.
A}

: checklist of costs incurred in constructing and’operating -an ITV.system ¥
and provides 'a sample of how to calculate cost estimates. The c0mparat1ve
. . !
cost model of Section III is a reduced.and generalized version of the

cowplate model of Sect1on II. “The comparative model is used to derive- o
general but tentative conclusions regard1ng which of the five bas1c delivery

. modes, studied [high- poweied satellite direct broadcast to schools, cablecasting

over. existing cable systems, Instructional Televisiorn Fixed Serv1ce (ITFS),

PTV broadce “ting, and the mailing of v1deocassettes] have cost

r

advantages under different circumstances. ' , o ; Lo >
. - i - 14 / s

R .
v - h

\ T ’ - ’ ' T . . “
Some extensions of the basic inodels of Sections II and III are discussed

in Secticn IV. Flex1bilitv in scheduling and- local control} ‘of programming

i >

ére key issues. Other topics in Scction IV 1nclude hybrid delivery systems,
_ Ao

those systems employing more than one of the five*basic delivery modes, two-/f,'
N 4 '
way communications as an additional feature available to most ITV- delivery

/

systems,'and the pros and cons of usigg pre—packaged computerived models in

cost estimatiqn and analysis. /
' "a : ) ) L . ,
* N . - . N M LI

Section V presents some additional topics. First is a discussion of for-

«mal cost modeling which concludes “that gost’ comparisons Latween systems -
) cannot be made validly unless all the components of the system are opti-
mized and 1ndep9ndent of one another. The second selected topic uggests that
the ex1stence oisnarable ‘costs does not mean that’the optimal size of a delivery
-system must be large, and the third top1c examines how the difierent vantagEJpoints

of decision makers or educational planners at different levels of -government 1nfluenc

N o

. . © v
A \ . ..

> - . o ~
m\\ . . . , ;
o . :

\.1 o /'/v o ‘ ' X " .
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/ » ~heir- calculations ol optimal costs. Some summary remarks are contained in
v . ° @ ' . ) . .
s Section V. - K s . . Lt
r N \' _\ 3
‘-\. A
. o .
- . . , - . [
As mentioned above, the bulk ’ thls Chdpt r is concerned with cost’
modeling. ample c¢ost LbLlN&tEH are produced for each of the five afore=

A :
© ment ioried deltvury modes scrv1ng ta hypothetlcal region.. The estimates are

made by calcnlntlng the cpsts of nwstem components with compenent cost do-

pundcnt\upon.varihhlvﬁ such us'uwer requlrcments,'Lopuwrlohlual (h]IdCeLrlMt‘C
‘ the number and ‘dis trlbutlon vi schools, equlpment price es and otﬁer factors.
. The rlve delivery modes hdve some cost Lomponents for which the coSsE LONPULH“
tiond are ldanlcul.' These common cpkt -omponean are factored, out -of the |
LOQPGYJLIVU cost mode L. . The Lompardtlve model helps to generate 5 eneral . }lr

lmpll(dtlun5 as to which delivery mode has a cost advantage under certain

circumstanceSQuch as system size. 'Lt should be noted that all. the resu;ts'

£ <

of” SQL[IHH% Il and 111 are de pendent upon uhe specific. assumpLLons made in

‘produc ‘he cos{ atlmaLcs——change the as%umptLonq and the results can | s
&
change. For.this reason, the cost estimations of Seetyon'Ti are bth Uredted

as samples for LhOse who are curious about how to \oussruct' ost estimates,

\ .
Likewlse, the rebultb of the uomparatlve analy51s can’ onlv beNheld as tentative

N . - ; "

~
t " o ._, . 4
-

. ¢ : : - .
R whlle this chapter of LhL ~report?1b LOHCEYHEd with costs, *it is recog-
4

nlzed that “the determlhlng factorb in deciding Lo Lnstall and uSﬁ an ITV..

a

delxvery System may noL (or should mc*) hinge upon aosL LOQSLdDratlons alone.
A

Ease of use, famlllarltv with_ the med;um, teache dLLCpLanCt, and the nellet

or lack of bellef of the educatlonal effe(tlveneqs ot lTV could be - R

pafamount'poncenﬁs. Also, the relevance of the cost L?bUL ls llmited by whethe
. or not there'is the mony to invest 1ﬁld_g§llverv systen. Ior those systems
. § -
v which requxre a Tlarge organl aLloaxw1th many bchoe}s and heavy 1n1t1d]
15vestment. there arec ghe’problems of getting such a lurge group together and
. . ] *

v of persuading eve one.tQ,COmmit the initial funds. Some systems like failed

. ‘ e $
materials and ITFSN\can be puty.together incrementallv-—one or two school.
. o . 1 .

v districts cin .hegin \glth

“a

of allowinf the system

. small offering of programming with the pessibility

0 ﬂra&\:v braduall) iduxnr Usors mnd: anILﬂﬁlnp~LhU

S Ve 880 »— o .

e
<

Qo s ‘L . : .
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level of service. The most important p01nts are Lhat a dellvery -gystem " 4
" should be designed to flt: thie needs of the potentlal user populatlon and A
that an ITV, syqtem shoﬁld not be 1ns..a11ed Just: because the technology #s
available.. R ‘ & . Ly
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v I1. THE COST ESTIMATION MODEL -- THE COMPLETE MODEL

-

4 .
J - . . -
7 PR . .

. / d : : Nt

5 7 .

PR

. N
. / s

Cost estimat ions AT Lalcuﬁ§ ed usi1ng burldlug blocks caJled cost
)compoucnts Ex camples of .components 1nclude management and 'plo&rammlng"
Khoth productlon and atquisition), both of these tomponenEs are calculated
at a high level of aggregation.a On the other hand, some components aUCh as .

"reception equipment‘ located, atkthe school ,could have been 1ncluded in a
more ntgregated componvnt 'such as "broadcast and engineering." Thiscwas
not done bccause much cost information related to the'pecufiarities of the

defertnt dJstrlbutlon modes wouLo have boen lost by aggregatlng further

dev such de'laxU[S were made whlch represent trade-of f's -betveen aggre-*

a.

\ R
cation thh 1rs-1nherent loss ot 1nIﬂINJ'lDH i dlsdgglcgdtl(n.n |
- ' S

Actually,. more than-one cost model was constructed .The first

to»be presented is the most. complete from the standpoint ‘of 1ncludin5 costs

which would be Jikely to be 1ncurced by a deli‘ary system. Other cost
-:models were constructed spec1t1cally to facilitate cost comnarlsonc between
~modes uf dellvery,: The emphasis of this research has been oOn maklng 9urn

comparisons, and ‘the comparativé version involves & subset of the components

v of the complete model..
The Complete'Cost Model : .

~ .

. : ) _'ﬂa'; .. .
The cost*model (or models if one for each dellvery mode 1s counted
"separately) is composed of additlve cost components. The components have
~;their,or1§ins in program budgeting; that is, each component 1is related :
,to:an_activity req%%ged for the .operation of a delivery system. For any
delivery.;ystem:;Gtal cost can be estimated by summing the appropriate '
components. Thls summation process is not always straightforward if

hybrid systems are involved however, con51derable care is taken tc keep

the estlmatlonnprocedure slmllar to qlmplo addition. 7 D

St e

o Lo . .
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For the sake of simplicity, cost components were maintained with' consider-

[

able conformity'aeross\the.diffefent”fivevbesic delivery modes. This'is

demonstrated in a matrix presentation of the components by mode of delivery

- “(Table 1). o o o :

.

o

¢

The columns represent the type of ‘'delivery mode while the genaral class

¢« of costs.or cost components are designated by rows. _.An X ‘in the ¥ppropr1ate

column signifies that the ‘given -cost components could be ncnizero fotr the delivery

‘modc, in question..” Note that most components are nor:ero.

”

@

A numerical example helps- in explaining the cost model. In this
. case, the complete model is used to estlmateathe ‘cost- of dellverlng a pre-
_delermlned-level of 1nstruct10nd1 services to all the publlc schools in a reglon.

First, the cost components are Lntroduced tth calculations are performed

3

- component--by- component for each\system T
. . .

ERIC

Aruitoxt provided by Eic:



, TABLE- 1 b
COST MODEL COMPONENTS BY SYSTEM

-~

v | K Mailed PTV Cable-
‘Component - Satelliie ITFS Materials -Broadcasting casting

H

o (/~ Satellite Rertal X . - = L - -
RN ‘ . . -

-

e ° . ~
... Uplink Facility and
{. Studio i X c - - ‘ g - -
"ITFS Transmiséion . - X - - -
ITFS Broadc.st Studio - X, - - -

Mailing and Dubbing : - - X -

PTV Broadcast Fee ‘ : -

Cable '"Rental" ; -

1
1
>
[

[nterconnection . : -

System Mahégement- . X

>

.
Kox X X
P

?rdgramming
Display Equipment

Videocassette Machines

>
A . . -
Ko <
%X <

'Vidéocassettes %

~ School Wiring

S ol Headend

e
b M % e X

R
<o

>

o>

-School RegeptiQnN

AJ-X;indicates a probable non-zero value for the component in the given

© gy stem,

s
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:delLLdStlng, PTV broadcasting, or mailed'materials (videocassettes).

O
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.assume that the . state has decided to provide

its’ public schools by using one of'the five delivery modés:

3

approximates the size arid pop-

with 1,200,000 students

We start with a hvpoth;t1ullreglon whiéh

ulation of a state like virginia with some 1,400 thool

mlles.

in a lano area of approxlmatelv 40,000 square: Schbols are. assumed to have

f 20 rooms (thoubb this can be treated as an average) . We'can

o

an avera\e o
instructional programmlng to all

"satellite, ITES,
'EduCation—

tr

al plunnqu decxde that 24 unlcue hours of pruqrammlng er day will be deliver-

td to each school. The cost of prov1din0 sérvices at the designated level

can be ‘estimated for L&Ch dolaiery mode on as component Ly- component basis. .

1. : -

tiowever, a few words should be said idbout the notion employed here

.

about It is for the sake

service levels. of simplicity that unique hours
of programming per da) are serltlnd Uider most ci¢cumstnncés, : '\
repeats would be scheduled to provlde fthlbllltY in viewing. Instead,

flexibility, is built ‘into the system by assuming that each school

possesses vidreocassette machines and a stock of cassettes to. produce in-

house flexib:lity. The basic problem is that_the,systéms are not strict-

ly comparable, especially with regard to such features as viewing

flexibility and teacher control. "1t is necessary to impose some corformity

upon the. systems, and‘this 1is a.simple way. Given this as: ‘wption, cost

~
3

estimation may proceed.

.

g '

".;. . .

they are

point" are common to the different systems and, while
4

depth in the appendix on cost’ Compnnonts,

Somo

treated - in greater can be toqched
ALl Ldpltll costs are: annualized by simply dlvidlng their A

"lire n

upon here.

wurchase )rice‘hv their expected vears. Many studies use
I I ) ) p 3 )

discount factors to reflect the time-vialue of money, inflation, and expected

. ' . )
obsoleccence f the eauipment. Given the tncertainties surrounding

v

t he

these influences on the discount ‘rate, we chose simplest assumption,
gotting the rate oqual to zero. Thi- would not do for an administrative .
. , 1
-~ 7
. ’ ’ ¢ ? '
70



body seeking to make cost estimates.for planning.purposes, but the result-
ing errors,are within acceptable bounds for our purposes which requ:ire

only first order cost approximations. In this same line,.the liiery
system described hereinis expected to 51mply keep operatlng ui:H caL-

ital equipment being replaced as it wears out. Furthermore, f0' ~ay schools
already possess1ng equipment, it is assumed that the annual costs of

. that equipment are simply imputed to the system s operatlon - sunk costs
are dishissed as a factor. Also, all dollar Valuer are assumed to re-

- flect real resource- uélng or soc1al costs. " This is a common, if vulnerable,

assumption in the analysis of public investments and w1ll be maintained

el

here.  .°

\ . .
The f1rst part of the numer1cal example; the sateliite-based

system, set the pattern for the other delivery modes discussed The
satellite-based mode is described in the most detail since some aspects
of the explanation of 1ts functioning are app11cable to the other
systems. .- The costs are est1mated on the"basls of average relation-

ships sp that the hypothetical region appears to .possess a uniformity
impossible to find in any ‘actual region. It is simply as though instead
‘of summing the numbers 80 90, 110 and 120 to get 400, we used “four times
their average (4 X lOO) to get the same total. At an aggregated

level, this does not create errors -in the,cost estimates. )

- ~
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Satellite-Based System €ost Estimate -

A sate)lité—based system implies a highfpowered_satel%ite
tunCtionihg eimilarly to the ATS- 6/during the ESCD. There is one central
broadcast studio which transmits 24 hours of dail, programmlng over four ' /
channels to a satell1*e which in turn broadcasts over four channels direct-

Ly to schools Lacb school poqsesses its own low-cost. receiver The need ,

ror four channels is a reSult of ~an average school day being limited to about’

4 hours w1th no prov1blon made here for spli* se°51ons oy, other p0551§le K
achedulc—drsruptlng 1nf1uences 1t - is assumed that the requlred channel' - o

.pace and broadcést time are available at a constant $500 per hour per chanuel

réntal fee. o . a . o .
- N :

. trom the raceiving equipment at each school, the,sighal,passes‘into

:ue gehoo’ headend wherc it- 1s amplified and distributed throughout the srhool

vii tre internal wiring. Note - -also that requ1r1ng each school to have its own receir
equipment is a "%prst‘case' since if schools are élustered they can share

equipment. o ' © .

Ilexibllrty LS provided, by" equlpping each school with videotapiqg ‘ b
equ1pmcnt'und a SLﬁply of cassettes. Each school possesses 8 televisions
which can be moved from room to room. The particular stock of capital

equipment each school possesses can be tnought of as a state-wide average..

The above verbal descrlption is sunmarlzed in Table 2 in doilar",”
amounts$. Two things.stand out in Table 2. First,  the sharable costs
‘or those-costs which can be averaged out over all the schools (and ’

students) in the state are three times the onsite costs, costs accrued

- at EVery school. Thig suggests that cost saV1ngq can bt re111¢ed through

Q ' ' _ o

ERIC
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TABLE 2
' ‘ . \‘\\\ .
i ESTIMATE QF THE ANNUAL COST
. . Nt
’ , ~ OF A SATELLITE SYSTEM ™.
. ‘ _ T Annial Systcm ‘ Perusphool Annual Cost
0" omponetr - - - T s in$—— ., For 1,400 Schools
Satellite Rental R $ 2,160,000 .- $ 1,543 -
Uplink Facility gnd"Studio_ s 228,750 . " (163
".. System Management , 180,000 > " 129 :
Programming - . 12,960,000 * . | 9,257 ’
Sharable Costs’ " 515,528,750 © - $11,092°-
. ) ' B l
Display Equipment . §1,030,400 s 736
Videocassette Machines . 1,449,000 . © 1,035 o
Videocassettes ' 672,000 - 480
School Wiring 257,600 . 184..
School Headend _ 80,500 , 58
Receiving Only Terminal 1,207,500 862

“On-site Costs S 4,697,000 5 1,355

. ‘Total System Costs . ‘- $20,225,750 SrL 47
/ . o . -
*Derivations of estimates can be found in the back cf this sw."iv . or

in more detail in Appendix A.
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cconomieq of scale. ‘Secondly, the dominant-single cost is programminé, v
maklng up almbst half of total costs and 837 of theshdrcdhlecovfﬁ, snggesting
development and production. Of course, the numerical size of who progranming
component is the result of our assumptlon that each hour of programming would
cost approx1mate]y S15,000 to produceand the cost would be .pread over only
five years. (See Appendix.\, the programming component ) hchcver;.without |

programming costs, sharablc costs are lower than on-site cc:ts. This implies

© that without the need to poal resources for program product ‘on, the economic

&
advantages of bigness fade.

- @

ITFS Based System Cost Estimate “

It is assumed that ITFS can be used to completely oover all th:
schoo}s in the region. Becayse of the terrain and dist?fhution“of schools, -
16 ITFS stations are required for total coverage. "Laciy stiation 1is Located
at a school. Twelve of the transmitting sites are repeaters andé I..Tr’

requ1re equ1pmcnt to play.the programning and inject i. Imt- (e uystem.

_ Each statlon operates w1th f0ur ‘channels:. and has a broadcast snyepna costing

an average of $20,000. “One of tlie most variable of costs ig nur antennaq.

The $20,¢00 is,. aga'n, an average figure for all the sites ccross the reglon )

" Pre-programmed vid- x:0cas fettes are supplied to each of the #-n program origin-

aticn sites. Each school is equipped with a rece'niag antenna and has, as
in the savellite. system, a headend and internal u)cr'Lbution system. Table
3 suwmmarizes these' assumptions and precvides the c..st estimates.

N . -

Cenerally, in this cxample, costs are lower for ITFS than satellite.

A much larger numwber of ITF5 broadcast (or f“ad circumstances causing
7
2
‘ -
j
) . . »
ih . .
) .
K r[ - .

fthaL most cost savings would arise from schools pooling resourras for program
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‘TABLE ‘3'53
. N
ESTIMATE OF THE ANNUAL COST OF .
AN INSTRUCTIONAL TELEVISION FIXED SERVICE ‘SYSTEM*

Annual Syatem . .. Per school Annual Cost -
ComEonenE Cost :;‘iﬂm. B . for 1,400 Schools
ITFS Transmission ‘ S 147,200 R $ lOS.
Control Broadcast Studio ' 23,000 16 >
interconnection 94,080 - R f -67 o
System Ménageﬁenf - ©180,000 ’ | 129
Programming ) ¢ 12,960,000 S 9,257
Sharable Costs . o - '$13,404,730 - $ 9,574
5- v / o
Display Equipment . - $.1,030,400 $ 736
_Videocassegte cndnes o 1,499,000 ‘ 1,035 ‘
,Videocassettesws . 672,000 480
School Wiring o - 257,000 | 184
School Headend ﬂ80,500 \ . 58
School Reception 241,500 173
\ 5 \ . . ,
On-site Costs ' $ 3?730,400 $ 2,665
_ i : ' i
L Total Systewm Costs - : $l7:£?4,68? | ~512,239

\

\

*Derivations of estimates can be found in back of phis section or in
more detail in Appendix A. : :

75 )
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hlhner transmissian COstb “such~ as & taller and more enpen51ve tower) would

result in parity. Aguln, progrummlnb costs are dominant.

Mailed Materials

A central copving or dubbing facility distributes programmiﬁg~to each

school. Each school has a sufficient stock .of cassettes so that the cassettes
. E , :

may be uséd'repeétedly. Cost estimates are contained in Table 4, This .

.

appears to be Tmensely expensive system in which the domirant expenditure

is dubbing and mailing the educatlonal fiaterial .to each school Partly,

this is.a result of cach school receiving the dubbed materials.” If schools
in a district shared the ﬂaterlals v1a { bicycling svstém, this component's:
figure could be reduced by a c0n51derdble degree, perhaps bv a. factoL of i
four or'five. Al«o, the school re ceptlon equlpment in ths case is actually
composed of VldtOLQSQPLtC macnlnes Whth are faiv'y expensive. As these
machines fall in price, as they apncar to b& doing, this technology will become

mo're attractive. FlnaLly, if programs are to repeated, considerably fewer

. |-
cassettes weould be required.

\ Cablecasting
Wherever it exists, cable is a viable option for the distfibutioﬁ

of " ITV. ' Three complgcations arise. First, cable may not cover _the entire
region. Second, within any area osten51bly coverea by cable, ot every
school may be rnear the cable. Third, while most Cable operators will .
akesavailable one channel for education use, this capacity would Ee ’
ivadequate,for more than about 6 broadcast hours pef day. The first two .
complications can simply be treated as given. Another mode may be necessary

for complete coverage. For broadcast capacity, it 'may be possible to take

advanta*c of transmission space in-betweeen the regular VHF channels normally

. 7 T
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TABLE 4

) ESTIMATE OF THE ANNUAL COST. OF
A MAILED MATERIALS SYSTEM™
AnnuéihsyStem Per.School Annual Cost
Component : Cost in $ o for 1,400 Schools
System Management : $ 180,000 8T 129
. Prografming : . 12,960,000« - ., _ 9,257
’ . . ’ - S "
Sharable Costs . ) . ' $13,140,000 $-9,386
Mailing anc Dubbing®  + $32,928,000 . $23,520
Display Equipment . . 1,03OTEQO o 736
Videocassette Machines: o 1,449;000 ‘ ‘ ’ 1,038 .
_Videocassettes 1 - 672,000 480
‘Sghool Wiring ' - 257,000 184
School Headend ' 80,500 \\ .58
School Reception 1,932,000 R 1,380
On-site Cests : T $38,;:§}Q00 $27,392
Total Systems Costs $51,488,900, $36,778
N :
a * . : ‘
Derivations of estimates can be found in the back of this sectior or
in more detail, in Appendix A . ‘ :

. bThese costs could be reduced by, 'say, two-thirus if each program was repeated
" twice. - : o




. i

used by cable operators.‘ By.installing special equipment; at ‘ |

headend and coverters in the schools, this unused space could be s

atilized at relatively.low—costs. However, its avallahlllty and

its use would depend upon the cable operators®and

aggrecments reached by bargaining. Tnls example porthys a low- " I

e v1ewp01ﬂt of Rhe schools since only charges E -

the fee for

cost case from th

-associated with the ape»lal equgpment needed ‘at the cable headends -
g \ |

are ‘incurred by the state to obtaln the necessary channel space,,
B 3 {‘

[n the example, 80% of the schools in the state are.reached by 80 2

cable gystems. . The remalning 20% of . the schools ‘are assumed :to. be
 The. co?tq

scattered and are reached by mailing videocassetres to them.,

resu.ts are summarized in Table 4a. . N

v 3 . .
. } ' ‘ ' : / .
Table 4a differs slightly from the preceding Tables because it £§0

derived from a system u51ng twe delivery modes. "As a result, for‘e;ﬁmple,

b not all sharable costs are incurred in commou by all the schools. he .
cable rental is incurred only-by the 1, lZOaEhL cable serves; hOWLveF
the dollar value of the cable rental is stil] averdgod over all 1, ﬂOO schools
\

to calculate the per school .annual cost :to malntaljlconslstency w1th the

- .
- :

estimates for the other delivery systems. . . ) f

/. ( 3
Y . The strlklub aspect of- the cost estimate is the magnltude of ! the Mailing

and Dubbing compenent while this service is provided to only OnL-flfth of

v the schools. Table 5 makps the point more clearly w1th 1007 of he schoole

being served by cablg,ﬂ Fable»uu howuver, ‘is probably a more vealistic

case cxcept that the percentage of schools covered by cable w0u11 be lower as:

a figure for an entire region. The calcu]atlons in mable 5 are'based upon

“

»
“
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. " TABLE 4a

; ° i ESTINATE OF THE ANNUAL COST OF B
| ~ A CABLE TTV DELIVERY SYSTEM . : -
) _ ) Annual System - Pef School Annual‘b Cost
Géméaﬁent ;"”" R | . . _Cost in § in 1,400 Schools
N _ C T e e
Cable ‘Rental | é v 80,000 : § 4.57\ B
Interconnection S 11,881,600 , - | Af;344. \
‘System Management —_ 180,000 . 129
 Programming o _12,960,000 ? 9,257
Sharable Costs $15,101,600 . $10,787
Mailing and Dubbing . § 6,585,600 US4, 706
Display EQuiﬁmen} o . ﬂ,030,409 - o \ 736
Videocassette Machines 1,499,000 . -~ 1,035 )
Videocassettes . v; 672,000 » 480
. School Wiring o v 257,000 184 -
'School Headend (cable)® . 135,240 . 97 .
School Headend (mail)® . . 16,000 ¢ 12
SEhoolﬁReception (mai_l)C 386,400 - 276
On-site Costs N - 510,531,740 § 7,523
- s N . .
. Total System Costs _— $25.,633,340 " 518,310

a.., . . - - : K "
This system employs a wix of cable and mailed/materials as delivery modes

°

{
TAll ‘costs are sLill spread over all schools in the system through' some* of‘

 the sharable and on-site costs do not belong to 1007% of the public schools
in the state. /

1)

‘o

C- :
Cable refers to the 1,120 schools
Served by mailed materials.

v . .l

servéd By cable, school to the 280



¢ 2
a ) N 2 .'
i TABLE 5 - C 4 . :
S 3 . ' Y ! _“
’ ESTIMATE OE THE ANNUAL .COST OF
A PURELY CABLE BASED DFLIVERY SYSTE“
. Annual System . Per a;nool Annual Cost.
Component - L Cost 'in § .  for’ l 400 Schools
;""l-».._. _ﬁ__‘_: \*M‘\T_‘NJ\.‘“‘~>- . , .
_.Cable Rental ' ' § 1,0005000—— o § 714 '
N Iuterconnection o -~ 2,352, 000 ;; ;,680::‘T*_~f%‘*‘““:*-—
System Management . 180,000 T e 0,129 - . A
. Programming . | " £12,960,000 9,257 Y
- e ’ ’ «
Sharable Costs ) : . $16,492,000 . $11,780
e ” o k3 " o ) e o .
Display Equipment $ 1,0302400‘- l .8 736
Videocassette Machines 1,449,000 ° . 1,035
. : . i . - ' ‘ A
Videocassettes : 672,000 o _ v480: / . N
School ‘Wiring 57,000 . .18 . S
School Headend . 169,050 . - 11 e T
| | S T
On-site Costs ] 32577;450 r$ 255552
i . ._i ] . I_ . “' ‘ : . 0 j ¢
Total System Costs - '$20,069,450 - - $14,%§5
Tk

Der1vat10n° ‘of estimatcs can be Sourd in thc back of this section or in
"more detail, in Appendin A o

» i . . . . .

e
-k
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100 cable systems serving all, 1 AOO schools. The cost difference is . e e

1mmed1ately apparent.

. - . PR . o
4 L Come e - e

s1des_programm1ng, the key cost is 1nterconnect10n, meaning
supplying the programming tg’the cable headends.ﬁ It is. presumed .that a .

v1deoca$sette of each hour's worth of programming is sugplied to each R ¢

& ) R H
headend If arrangemcnts could be made 'so that the cassettes of . ' : | ‘i
programming could be bicycied between stations, this component would be ‘ ~

i

reduced{ . 2 ' , ® o .

_PTV BroadcaStang ) B L ; : : , . N

g

The problem that besets cable, 1ncomp1ete,coverage, can also plague

Thepggst Components - . - e ' j . SRR

PV hrnadoqqtﬁpg’“‘ihe stations.are in place and cover most of the sciools within ?ii‘c.
broadcast range, though translators and repeaters can be used to ex.end the signal.
Another(limitatioa~£onPIV broadcaiting is more severe; it is limited to about S f‘ .
6 hours &1 programming per day. ’“As“demonstrated'B“‘the*case—with_cabl_J______ﬂ \ :
usinig a system of mailing 1nstruction materials on a large scale to’ fupple—
ment another medium is' very costly “The estimates in Table 6 are based apon
1OOZ-coverage of ‘schools and 6 hours of programmlng,dally instead of 24, . - ;' v

broadcasted by 12 PIV stations. : - . " “

€. . .o e

» . +
SN ’ . ' -
. B . ~ -
a

The derivaticns of -the estimates recorded in Tables 2-6 are presented in

this section. A brief descrfption of each component and anvequation

t . 0y

"summarizing the equation used in computing its cost é5t1mate are included

O
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More descrlption is 1nc1uded in Appendlx A. A number of componcnts
which are 1dentical are 11sted first. They are D1splay Equipment .
Videocassette Macnines, Vldoocassc res, School Wiring, Systemn Management
and Programming. A : Lo -

e ? . ~ »

“r.J. * . * . \“ . . . * ’ . ) o~
’ . ’ : :

W,

31 ';‘ K
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ABLE 6
4 : .
N ESTIMATE OF THE ANNUAL COST OF : :
| . & PTV BROADCASTING SYSTEH " ‘
e ' " ' : - (6 Broadcast Hours)
N , ) i
. . ‘Annual Systew "Per School Annual Cost
, Qgggggggg ' . ubost in $ ; for 1,400 Schools
.y ' Broadcast Fee e $1,944,000 . 1$1,389
S&stemiManagement . | 180,000 A .f129z .
Programmin‘g\ - © 3,240,000 ' 2,314 )
Sharable Costs | $5,364,000 . $3,832
‘Display Equipment S '31,030,400 = 8 736
: _ ' videocassette Machines . 1,449,000 - - - 1,035 ' ’
<77 videccassettes . "« | 672,000 480 |
School Wiring o 257,000 © 184
", School Headend R 88,550 63 ‘
i School Recepticn : 48,300 ' . Y5 - y
’ R o8 : ' ‘ ‘
. . On-site Costs . S $3,545,250" . $2,5'7
Total System Gasts $8,909,250 . | §$6,365" -+’

t
!

*Derivations of estimates can be found in the back of this section or' in/

w more detail, in Appendix A L . ; . ,

i . ‘ oo
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Display Eqnipmcnt
Color,receiber/monitors

rlus stands.

-

Bimm

Y

Videocassette Machiues

schools use videocassette
Rachines to nrovide flexibility
" in internal distribution of

programming.

Videocassettes  ‘:

-}lSchools require a stock of

vidFocassettes to. complemcnt
thelr’videocassette machines.’
The stock’s size is a functlon of
tne\school 5 requirement of .

ITV use.

1

¢

COMPONENTS 'CONSTANT ACROSS SYSTEMS

© [8(5400)/5] (1.15) (1,400).

$400 = price of a color television

= (average) numher of_televisions'
per school
.15 = maintenance and oper&ting costu
as a percentage of'anpual~capital.costs

’

S‘= annualization factors

. l ,400 = number of schools

3 {$1,500/5) (1.15) (1,400)
$1,500 = price of a videocassette

machine
&

3 = number of videocassette
machines per school '1€; ‘

.15 = maintenance and onerat*ng
cost as a percentage of

annual capital cost

"5 = annualizatiqn factor

1, 400 Inunber of schools.

. o
($20/S) (5 X 24) Q, 400)

SZD rrice per cassette
5 = annualization factor
24 = daily number of hours “
of programming ' )
5 =number vaﬁais-in an average schooi

week —'ingerpreted as the length



School Wiring ’ . (L?O/lS) (70) (1.1%) @, 400)

FEach school is wired : $120 = prlce of w1r1ng a room
to facilitate the internal 20 = average number of rooms per school
#zss distribution of programming. 15 = annualization factor

.15 = mainteunance and operating

cost as a percentage of annual capital

M - costs o
. o ‘1;é00 = number of schools *
Svstem Managenent \ $180,:000 '
A central agenﬁy" $180,000 = annual management cost

- . ¥
manages the operations

oF the delivery system. . ‘
Programming | (15,000/5) (24) (180)
~ Money qpent for tfie / : 1$15,OQO = cost of an hour of
'—.dLvelopment and productlon programming
R " and acquisition of programs. : 5= annJalizat?on factor . .
v - ' b e 24 = daily hours bf pregramming

180" = number of school days

- ‘ c ADDITIOhAL SHQTEW SPECIFIC ”OWPONEITQ ] '
| o " “SATELLITE
* hee
Satellite Rental " C 180 ($500) (24)
Fee paid for the.use of the ' 5887 = satellite rental -
satellicg baded upon-a constant - 180 = number of school days

per.hour.ber channel rate. S 24 = daily number of hour of prograﬁming




Uplink Facility and Studio $200,000 + ($250,000/10) (1.15)

The uplink transmitter plus . .$200,000 = operating cost

‘broadcésging étudio.equip* . 2250,000 = original capital expenditure
ment niecessary for trans- "10 = anuualization factor.

mission- ' " W15 = maintenénce and operating cost;a%

a percentage of annual capital cost

-

School Headend . ($500/10)" (1:15) (1,400)
" An amplifier is - s $500 = amplifier cost

iocated at the school 10 = annualization facter
headend. - : : .15 =maintenance and operating cost as
" a percentage of annual capital-cost

1,4Q0 = number of schools

*School Reception ' (56,700/8) (1.15) (1,400)7

- Eech .echivol requires a $6,000 = price of the recertion

receivé-only terﬁinali . C equipment

. 8 = anaudlization factor.
.15 =-maintenance and cbérafing cost
as a percentagé cf annual -capital '

o
.

cost

1,400 = number of schools

’ et

ITFS
ITFS Transmission: . . [(520,000 + $60,000)/1G1 (1.15) (16)
ITFS transmission ,‘ . $20,000 = average initial tower -cost
equipment including a . , . $60,000 = tranémitting equipment tdét
'tdﬁer‘aqd transmitters for 4-channel capacity (repeater or

are- located at schools.. . transmittaer ‘




ITFS .Broadcast Studio

Broadcast studjos are
required to provide
19 -

T» o s .
. program orligination.

\;';u ,(Interconnectlon

programmlng to the ITFS -

program origniation,51te§

S

»- The cost of dlstrlbutlng theﬁv

- for subsequent redisétibution.

The interconnection mode is- video-

'cafeettes- M

K3

s

\L

. i S

" . School Headend .

An amplifief'is'locéted‘
at the school headend.
C . o N

Catmiil Ranantinn

O
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'$=00 = amﬁilFier cost,

. ($50, 000/10)
50,000 =

1.15) (4) .

brqad ast studio. orlgina1 cost'
10 = annuallzatlon fartor .

.15 = maintenance and operating COsb

as a percentuige of anrual capital cost

4 = number of r.quirea urogram or1 ination
l l\ £ 24

)

sites

[(520/5) (20 % 24) * (35 x 24 < 190) (4)
$20 ="price of a cassette ' . 5
S = annuz'ization factor .

20 = number 0¥ §ch;ol days in a
four week pui ﬁﬂ—interérbted

timé neéded to oo ate
the cassette . . R/ |
24 = '
$5

180 = nunbgr of school days per annum

.

daily nuw
‘dubbing ‘e

r of hours.of progfanming

’

4 = number of ITYS urogram oraglnatlon :
3 s
cices * ‘

g$500/10) (1 150 (1, 400\ ‘ T
D\— annua11zat10r factox.J
.15 = mg;ntenance,andvope:gping:QOSt

as a perceantage of aiﬁualféapital cost

1,400 = number of scljools
il

Y aa Y .
. {$1.500/10) (1.15) (134€;:_ : R



Mailing and Dubbii -

‘Each cassette = school

a

owns is used repeatedly;
 material is dubbed onto
it; it i§'mailed, used,
and mailed back. ’

Schuol Headend
An amplifier is located

 at the school headend.

3

[

° ' school Recéption o

School receptign.eqdipmgnt‘

‘ ‘e - .
. consists of viteocassette

machines.

MAILED MATERIALS

3

[(520/5) (20  24) + ($5 X 24 x180)]

. 820 = price o€ a cassette

5

annualization factor

1

20;= number cf school days in a '

four week rerigd-interpreted ds

the length of time needed to

circulate the:cassette .

124 = daily number of hours of

programming P

$5 = dubbing fre o

180 =.éumber of days dn .the 'school

year. o~

\1,400 = nurwer of schools

o

($500/10) (1.15) (1,400)

$500 = amplifier cbsc -
10 = annualizatioﬁ Ngtor

.15 = maintenance and opera.ing
costmés a pércenﬁage ¢’ annual
eapitsl cost | .
1,400 = number of >choels
[4(51,5000/5) (1.15) (1,400).
$1,500 = p¥ice of a videocasseite

machine ' '

4a=znumber of méchincq

5 = annualization facte -

(1,4%0)

-

..15 = maidtenance ard operating cost

i 2 mmminisabemnn AE Amnmital Aandtal rnat




CABLECASTING = ;

i’ Rensal (52,500/10) (4) (100) - e
It is assumed that 1nqt1tut10na1. $2,500 =_priéé per‘channél of capital
.+ arrangements can be m;ae so equipment insfailed at the cable
\ that only a marginal cost wiil . headend to access the Chanﬁel
be cﬁérged to the sysﬁem. 10 = gﬁnuaiizé&&on factqﬁ
- | 4 = numbef of channeis
L 100 = number of cable systems
'ﬁcgool Headend \\ L | 2$i,206/10f &;Jﬁ}le;AQO)
Switch, converter per channel, $1,200 = price of the headend equip-
T oa .cand amplifier aré required ( _ ment '

it the school headend to facilitate 10 = annualization facto

o ; xhe‘inte;nal distributsdon of ‘ .15 = maintenance and: operating “ ‘
:l N :hé;sigsai. o ' z; : cost as percen;aggfof'annual capital -
e - S K : :‘ _ . co:s\tf :
' : . S B ) »1,400 = number of schools ‘ S '
Interconnection 7 [520/5) (20°x 28) + (55 X 24'% 180) (100)
The cost of distributing the $20 = price of a cassette ' '
pr;grémmihé té the cable _ . .. 5= anndalization factor
- headends rof’redmstplbution. 20 = numﬁ@r'of school days in a four
. The:, 1nterconnect mode is _-'_ week period—ihterpreted’v B
-videocassette. . ‘ as the.length of time needed to
e, : S circulate the cassette
] N _ ) S ) 24 ='dai1y number of heurs of programming
- S _ , S ’ $5 = dubblng fee - o .

! -\‘ 180

number of °chool days per annum ;

number of cable headends

Al

! ¢
\ ‘




PTV - BROADCASTING °

Broadcasting Fee ($150) (6) (180) (12)
A "fair" share of operating $150 = charge per hour éer
and capital expenses is . . station ' _ - )
\, Ehargéd per hour per - 6 = daily number of %ours' -
sﬁation:for use ofsFIV -, of prog;ammiﬂg ) . “t
facilities. e 180 = nuinbet pf aéya“in the gchool -

12 = number of P

6;\ ) ‘ + ryear | « o B
S ‘ : ?/ stations :

School Headend " , ($350/10;-(1.15)'(;,400j C oo
A converter and amplifier $550 = price of converter and

h afe placed at”the headend. ‘ amplifier A ‘

H _ “10 = annualization factor -
) v :" .15.= maintenance. and opefabing cost

e ‘ ‘ o as a percentage.qf anﬁual capital éost

v A . ) | 1,400 = pumber of users .
School Reception, : ($150/5) (1.15) (1,400)
Each schpoi requires ‘ - $150'= price bf_receptiqn‘equipment .
an antenna ahd\@opnting. . ' - 5= annuélizaﬁion fécgois s

: . : ’ _ . ..15 = majntenance and opefating:costl‘

as a pgrcentage of annual capital cost L e

1,400 = number of schools

———
——




Summary

The preceding listing of ‘cost components;.especially when, viewed together

with the Appendlx A on: the components, is the most lmportant part of this
section. The cost estimates themselves are of secondary 1mportance with the
xllustratxon of how thty are calculated taking precedenee as a s1mp11f1ed

exanple of Tiow estimates can be constructed. In this respect the Appaadix

is cven more useful. - o

I3
)

Tht cost cstimates themselves are the 6roduct of the circumstances-
tound in the hypothetlcal state and do not -imply generalizable results.
Actusl cost estimates for a school d1str1ct, consortium of school d1sttxcts P
. state or multi- state region would have to be based upon the englneering .

necessities imposed upon tthLllVUTy system by;}he area s chavacterlstlcs and f
on ttems which require decisions by tbe &nvolved educatlonal planners. While |
calculating cost estimates ‘in this aaper can help prov1de a vu1de-tof ‘
estipation, the procedures provide fore ut111ty tban the actual estﬁgates

themselves, v v Coe

.

I3 ' .

However,‘somc useful computations can be performed to provide some
general results in pointing out where certain delivery modes have a compar-
ative cost advantage in.providing a gibeq set of reqsired services under *
a given set of reglon ‘characteristics. This is the task of the next section
which pares down the complete model to a more compact comparatlve cost
model in which the costs computed for components are written as- functions

of certain key variables and -parameters. . . : -

Pl

O
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ITT. COMPARATIVE COST MODEL

[

1 _ ; .
The comparative cost model is a’'reduced and generalized variant

of the complete cost model presented in the preoeding section. - It is
reduced because. a number of cost compunents that are the same regarde

’ . e 7
iess of delivery mode are eliminated from the comparative analysis, and

it is generafjzed because variables replace certain of the numbers

'component listings in the complete model. The'cpmparative
analys attempts to answer one qoestion: "Under what circumstances do
some de11very modes have ‘a comparatlve cost ‘advantage ‘over other dellvery

"mqodes?'" Components used are combined into compact| expressions which w
are f1rst degree functions of the d1fferent varlab es expressed in.
cost- per—schpol terms.. These functiops are solved pairwise for those

‘values of selected variable#, for which the per school cost is lower

for one delivery mode.

Y ~ ' *

Components .

3

The listing-of cost components which follows is not written in as

- s

general form as.possible._ Effectively, all .the numbers on the gost compon-
ents listing of the complete model could be replaced by symbols representlng

variables. However, in order to emphasize certain variables at the ex—’

pense of others only a few of the, numerical values have been replaced %y
-

letters symbollzlno Varlables. TFe remaining nunerical values can be-

‘thought of as parameters. The most important variables treated here

are thewaumber of schools served, the number of hours;of programmlng
‘tranemitted, and a variable summarizing scme of the effects of ‘the distri-
bution of schools geographically. .The.components.common to all ‘delivery
modes are Progranmlng, Management, Dlsplay, Videocassette Machines, Video;

wmemnnbtrnn and Qahanl U1rino_

The remainine components have been generallzed

ERIC

Aruitoxt provided by Eic:



. - .
< o N v « ¢
- SATELLITE SYSTEM b '
\\ "' B | _ . //,
. -r//
Sateilite Rental ) (180) ($500) Q4>
ee paid for the-use of the " '.180 = number of school days pervycar,
N satellite. Total for thé N Qg' = number of hourd of sprogramming
- ' ' Y 7 per dav.
. system for one year. » . ) .
B ' ' $500 = satellite réntal fee per hour.
Uplink Facility and Studic $200,000 + (§ >50 000/10) (1.15)
> TThe uplink transmitter plus ‘$200}000 = operatlng cost.
brondcasting~5tudio equip— $250,000 = or1ginal capital expendxture
C e 2 ment necessary for trans-. 10 = annu9114at10n factor.

mission.

School Headend
An amplifier is located at

the school headend,

N

N . ¢

School Recqption“

Fach school requires receive
only equibment to receive
the satellite signal.

. s o1 eyt Aty s

O

ERIC
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.- /‘ N N I
.15 = maintenance and opcrating a
3 perccntage of annual capita
cost.

(qsoo/lo) (1 13) N .
>500

n

10 = annua ization factor

i

nltlal Lost of ampliflcr.

1S = omn ;ntunancc and operatlon cost’
a% a:percentaye of annual canit.
‘cos:. . " :
i S D :
numer o users.w : o
', ‘ . \\ . ki
(56,000/8) (1.15) Ng '

$6, 000 ='pr1ge of a term1nal

Z
il

"annuallzatlon factor.

JA5 = maxntcnanue and operation cos

] 4s a_percentage as annual
P capltal cost.
NS = number of users.



< CABLECASTING - o

»e

: Cable Rental S (525,500/10) ¢ h N,
g T T :
" Tt is assumed that institu- $2,500 = per channel of capital equip-
tional {ran-ehents caﬁ be ¢ -*ment installed at the cable
© a 8 , . headend to access the channel
- made so that only a marginal - - - space. ’
‘j‘ . . cost will be demanded for L. 10 = annualization factor.
users of the system. ¢ = number of channels. ' 3
' h = number of cable headehds per
o~ ‘ - schoni.
- ' Ne = rngmber of users.
. School Headend : ' ($1000/10) (1,15) N + ($50/10) ¢ (1.15) N, "
A switch and amplifier is re- $1,000 =\price\9f switch and émvlifier.-’”
‘quired at the school headend $ 50 = price of converter.
to facilitate internal dis- ¢ = number of channels.
tribution of the signal. - T 10 = annualization factor. !
Alsol a converter is needed _ .15 = maintenance and operation as’a
for éach channel. ' ‘percentage of annual CQpltal
- cost. O
[ 4 . b ’
“ : : ' NC = pnumber of users.
o , R
! : o
Interconnection [(520/5) (200,) + ($50,,180)] (hNy)
The cost of distributing the pro- ’ $ 20 = price of cassette.
gramming to the headends for re- *© 5 = annualization factor. ,
distribution. The distribution -, 20 = the number of school days

in a four .week.period, iater-
preted as the required stock
S : ' o of cassettes. -

; o mode is dubbed videbcassetteé.

$ 5 = cost of mailing éﬂd'dubbing o
one hour of programming.

180 = number of days iﬁ a school, year.

. ’ o » . QC = hours of programming per day.
NC = number of users. ' '
. i 94 h = number of cable headends




/
? ’

. INSTRUCTTOMAL' TELEVISTON FIXED SERVICE

ITFS Transmission . ‘ + {[$20,000 + $15, 0001Y/10%} (1. LS) (t N )
g tower with an ITFS trans- .. $20, 000 = initial tower cost
mitter is required for each $15, OQO : transmitter cost. T
, channel. ' i ',? 1= number ‘of ITYS channels. .3}
i N | T ' 101=.annuallzat10n factor. kf
S : . v o . .15 = maintenance and operatlon cost~f‘

. as’ a percentage of ‘annual
capital cost. ’

't = number of transmiééion sites
-divided by number of users.
N

N_ = number’ of use®s. A .0

School: Headend “ ($500/10) (1.15)«Ny .

An amp11f1er is* required at 8500 =~ prlce of an %mpllfler

the school headeud to facili-- 10 annuallzatlon fagtor.

“

maintenance and operation ‘as a
percentage of annugl. capital cost.

Y

1t

tate internal distribution of .15

the recelved signal. S A :
- number of users.

»
2
il

~ - ' . . » ‘. J - °. I ’ ‘1% .
. . . _ I
School Reception - : (Sl 500/1:0)- (1 15) N )
y : .
School reception equipment : $1,500 ?'prlce of- Peceptlon equlpment
consists of an antenna, -mount- ° 10 =lannuallzat10n factor.
- 3 ‘ - e

ing, and converter. . .15 = ma1ntenance and operation’ as a

T : . SN percéntage of annual capital” cogt

) ' NI = pnumber of schools.




Interconnection

The cost 'of distributing the-

B8 . .-
K programming to the ITFS trans-
. mission sites for redistribu-
A ALY . <
- tion. The distribution mode
fe . is dubbed video cassettes.
‘x.' . e ﬂ ’ .r
° £
;
1
“‘5", . i
‘l.-:\..-’ . 5 L
oo . .
Central Broadcasy Studio
; A central stxdlo is rnqulred
oo to prov1de the prOgrammxng
ol orlglnatlon.
f ' :
L]
A3
S T &+
: g
T

O
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fo .

L5

i
20
L]

(SSO 000/10) (1 lS) t!

| ($20/5) (5@0;) + (SSOIIRO)] (t'
20

i

might be kept. .

i

$50, 000

)

‘price of cassette.

NL)

.

annuallvatlon faotor.

the numbev, of school days.+in h
four week perlod 1nterpreted as
the leﬂgth .of time a program
" cost of malllng and dubblng one'
hour of programmlng o o

number of days in a school vear.

hours of proorammlng per day. =

number of users

central studlos d1v1ded
of users.

number of
by number

I
= Central Studio Cost.

maintenancc and - operation as a
percentage -of annual Capital~
cost.

= ﬁﬁmbe:(of central studios .
divided by number of users.

= number of users. v

- P
T e e



Videocassettes . L. . 672,000 480

_ School Wiring . 257,000 < 184
| : Scheool Headend e 88,550 o 63
School Reception : 48,300 ' . Y5 - .
o o .8 X . n . —_— w -
. . On-site Costs Co S ) $3,545,250" Co. $2,5:‘L
& N ' : . . . ) . - - - - ’
Total SysEem Gasts / '$8,909,250 | “' f. $6,365" +

t
!

*Derivations of estimates can be found in the back of this section or' inv

'\ wmore detail, in Appendi® A .. = s, ; . Lo
> : K . - i . oy
.« . . v ' :
;
o i
. "
-\
Dd
. i o ’ .
. / 33
,/ "
R 82
' H "
. i ,
) ' Sy s !
A /’(,‘ :




LUDL dad a priliclutapc v
1 , annual capital cost
* 5 = annualizatign factor

1,400 ?7number of'schools_

Videocassettes ' o o ($20/5) (5 X 24)'&(’;’400)

-‘1Schools require a stock of » .: ) SZD rrice per cassette
vidFocassettes to%complemcnt . 5= annualization factor
éhelrlvideocassette machines. ' 24 - daily number of hours « o7
The sgock's size is a functlon of of programming ' ‘
tne\school s requirement of 5 =number of . da&stin en average schooi
ITV use. o A . week - 1nterpreted as the length

o d "\ , : : ‘ b of time a program might be kept

1,4Q0 = number of schools

84

, N 83 -




Cor . N 5
regramming s’
1 days

I3

tal -
>1 days

hour of prograﬁming

'&

o
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MAILED MATERIALS -

.\ R © s . l , * A Y
Mailing and Dubbihgl Co (180) \SOWN“ + ($20/5) (.20) ’
tach cassettg must be used A $ 5 = mailing and duhbing cost.
1 < ' repeatedly; material is . : OM = number of hoursxpcr.day.-
f . ' ’ _ydubbed onto it; it is mailed, 180 = number of school dayé per-year.
) used, and mailed back. = - NM = nuﬁber of schools. i
$ 20 = price of a cassette.. . :
. <5 = annua11/at10n factor. *
i .20 = number of school days-in four .
1 RS , weeks——anterpretod ‘as the turn-

over time for each schonl's stock
. of cassettes.

$chool Heaaend 7 : (3500/10) Ny (1.15) .

An amplific- is located at : §500 prlce or an ampllfler T
. ) the school hecdend. _ . . 1Qﬁ= annualization factor..
.ls ;'mainteﬁand% and opqration aé“av,
o ) . . _ - percentage of annual capital cost.
. ~NM = number of users. '
. , . ? - ) .
.+ School Reception . » Im (1,500 /5] “(1.15) N,

SThis refers to_viﬁeocassgtte $1,500 = prlce of a v1deocassette
' : \/ - recorder/player.

. recorder/plavers. S
: m = number of videocaqsette machines

per school as a function of OM

‘ ‘ . 5 = annuallzatlon factor.
- o : R N alntenance and operatlon as a
T e A ' percentage. of annual capital
. ’ N : cost. '
“ . N, = number of schools. ~
L3
t
’
n 9 6 g
7
o ot

EMC . o v el-, ; o ' © . ¢

L hd . .
s : : N



PTV. BROADCAST

v
<

Broadcast Fee
- A fair share of operating and
capital efpemseg is charged”

for use of PTV facilitieg.

v

. Schopl Headend '.7 oo \

~ Qe ‘A converter is placed at the

SLhOOl headend.

r

* School Recgption tos

7

Each-school requires an

antenna and mounting.

A .

RIC-
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97

$1SO

TB

. 180

b
N

B

\ \

180bN,

charge per hour. ‘ . -

-

hours of programming.
number of days in a school year.
number of PTV stations per school

‘number’ of users.

L : ~

($50/10) Ny (1,15)

$50 = price of a converter.

10. = ahnualization factor. T_ 8
.15 = malntenqnce and operatlnn-ac a per-'
centage of annual capltal cost.

NB = number or-users.
($1SO{SX NB (1.15), J . v
$150 = price of reception equipment.
5= aunyalization factor.
.15 = maintenance éna'oneration as a per-
centage- of annqal -capital-cost. -
' N, = number of schools. -



v .
- 4 - N
N s i
- - — - .- . - —_ = - N |
. : e N e e Lo ol
&
~ . ln order to, dcxlve thg tnmplratxvo cost cunLlOnH for each S]HLL“ : .
' 1 \ C . R

the cxwrxssluns for wl(h cnnpnnvnt can be sxmpllllud and added.  This St .

- ‘

glrutuulnlm‘ is piven o &ppLﬂldl\\ B. Table 7 contains lht‘ resulting ((Ullll(ﬂ'\,~ ‘

cquation, set €, which t';m’m the micldes ot the comparative models 1({\1 it ious ~
hﬁ&; .l - U5 pefer tu satellite, cable, TTFS, maiied materials, kﬁd RTV. >
. N . ‘ “ . '

re H[‘Q\LLVt' V. . R ' ) ; ,
- . ' / : '

Lo 0N s ! ' ' . . * B S -

Siveo o ot iens Belween b Nuat boies cdn be made Lo bl sonl
« : } )
R B R P G E R PR TR EE N tA LR TR b RN T 1( by zzd:um-‘nywe.j

B . °

First, for.all systems except satellite, most sthdhlv casrq belong to
those components not includéd in the compe L1t1v model. For : sat@]lch .the

exceptions are the satellite nplink'facilxtv and the safelllpe rentnl fee.

°B0u1use of this. the satellite mode : ov1des the only SYb[Gm wi teh. decllnlng
: . g ) .
’ .&omparatlve ‘costs per school as the nuuber of aghooL» inc fc?q s." Effectlvvly,
! this lends .a ”bigness' bias-to satellites——sbtellites will! Appear more,

o < V

advantageous, vis 4 v\s the other delivery modes, '“ne Larkgr the user populdtion
o . LT T O~ ] < g !
- to be served by the system. e - i :
: - ) . !
- . . . i I o, .
s . . v

. v

~For- the other meoruant variables Q (wlth ;,I, and’ m) "and t‘nn distribution-
.iddicacors, h,t,t' v and b, the 1nferenc es are nut so «lear]y drawable bLCGUHL‘
variables are Lnt?raLlee.- Qowever, nelther batC]lth n%r malLbd nate rlals
are affegted ‘by the di¥stribution of the schoolsnll the. area . SOLVLd B :
system so, the larger‘the va}ues of h,t,t', and- b,/Lhc more‘favorably the -

circumstances for satellite and a- mailing system. Effequvely, this means
- . * P | o

+ the more dispersed the populatlon for, ITFS, the greater the technological]y .
basecH incunbrances on Lhe systemn(g g tcpographrcal feaLurco requiring . the ...
1

pld(ement of extra [specxal] broadcast sites or ;tudlos to ensure cover.ige of )

the wntire populat*on ) A I | . : . p

i " . . ‘ .. _'( . éc..

G TTTTTTRE T 8 ’ . \ v
“Actuadly, spenxal circumstantes would probably “incur oxrra costs at certain *
sites as well as perhaps requiring extra broadcast sltes.' : : ¢

. S !
. . . ().0/ . -,
- (VRS . E R
. . . ' 'Y
98 .
~ N -~ -
\‘1' . . ; » 3 s X
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A TABLE 7 - LT

Equation Set C

(C:l) ASatelllte Comparative Cost _ : ' oot
per School . ; ., .= s 228,7SO+9O,000QS + 920

. o —
L - . B

®

a,.
N Y

:,(C.2) Cable Comparative Cost -

per School - = ;T ='250ch + 980Qch + 6c +58
(C.3) ITFS Comparative Cost . -
.. per schopl C = % =.2,300t + 1,725It + 5,750t +980Q1t'
;5-- ) ‘ + 230

, (C.4) "Malled" Comparalee Cost

per school . : =
\\, . IS *

345m + 980Qm + 58

(2.5) . PTV Comparative~Cost' -

per school ' = b ='27;OOOQBb + 92
. . PR L. PS o .
Variables’ , - i R )
N =’ ‘number of schools T : ) -
Qo= hours of. programmlng per school day . e : v
~C ' = number of ‘cable channels, C = 17if O< Q 6, C =2 if 6< Q< 12, etc.
1 = number of ITFS rhannels, I=2¢C ' A :
m = number of ‘videccassette machines per schooly, M = I1=C¢C
h™ = school distribution indicator, h = number of cable beadends
- « . pet school ' o 3
t = school distribution 1nd1cator, t = number of ITFS tgansmlss1on
Cforigination, or repeater) sites per school G -
¢ . t' = school distribution indicator, 't*' = number of IFFS broadcast
“ studio sites per school. ITFS broadcast studio sites J ’
' : coincide with ITFS origination sites andw ''is usually-
R expressed as a function of t. , :
'w”””*“mwmbm““ﬁ““"SChool distrlbutlon Ind1cator, the- number -of - PiV~broaﬂcastnnmv~~~~mw_—
e . .sites per schoal

-~
e

T




T 7

The variables which summarize tné geographicai distriation ot schools

implicitlvy include any technologicals factors which could i: luence the

r‘b ratic of the number ot schools per broadcast ‘site (PTV staz ns or ITFS) or
the number of schools per cable headend.  The fhree distrib. ion variables
are h ror‘cablo headends, b for PTV broadcasﬂ statious, and t for ITFS. These
three variables are interpreted as: . .

number of VIFS transmission sites,
number of schools

‘ . Y = numtfr of cable headends, .
_ . Y o= > edacnds
s _ . . numer of schools - ) .
D . N . 3
: b = _number of PTV broddecast stations, ‘ .
- . ° Tumber of schoolg : : S
. . . - b! . < . o .. )
Lhcn rhe_prddu?ts tN, QN, and bN provide ‘the number of transmission sites. )
g.ur ~_,\‘J.mt)l if the number of ITFS transmission sites.in a reglon waa four j

gwrth 32 schools,.the t s -125. ITFsS 1nvolv;s a second varlaole, t’i ,L_refelﬁ//

“only te. the trdnsmlbsxon equlpmenc, tower and transmlttvr or erLater. t' '

refers to the ITF:/broadLast studio. At at 1east one IIFS transmlssion site,

L}
+

-~ T .
there must’ be a bfoadcasc studio in which the trﬂnsm1«91on originates. The

- other broadcast” QLCPS could be repeaters whlch receive and repeat the signal, !
[ .
effeetively gxnendlng the area of coverag@ of che one orlgLnatlng transhitter.

Tovogranhl(aﬂ and technological factors dlctate the ratio, t', the number

of. >tudlps ‘divided by the numher of schools.' The variable t' is usually express:
od as’ 7‘ﬁnnct10n of r. . ’ . e )
. . N . : : _
;" ' [} - )
g i

, . p

.To Yllustrate the effeuLs the difterent varviables hiave on comparartive
ddvantages, numerical exanples are deve 1qped below. This _process involves

. , £ {

wetting two equations equ;l and solv1ng for ohe of the variables-ir terums
s . * >

% ‘of the other¢. Values can‘be substituted for the 1ndependent‘var1ab1es Iojf

}Mmpqriwx

écnu';tu Fulhﬁ&‘(”r“}hb ore dependeny varilabio. Fﬂx,examplf.

10

Q » . : L - ; »

[ERJ!:‘ . K i . _ .. o .. ; .
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\.

" ITFS and satellite, we can soLye'for N in terms of Q, t, 4nd t' and’by shb—
stituting numerical values for Q: t, and t': generate the correspomding
values of N at which for a greater value of N, comparatjve satellite cost

" per school is lower. ”Table 8 ﬁrovidee resmlts of thr; type. The equation .

used to generate Table £ was.

. 728,750 + 90,000Q N
/1\190 ¥ 2,300t + 1,725It + 5,750t " 4\\_980Qt' :

M,

The table indicates that the satellite fares_better as both Q
ana N increase, and, of course,’as the schools are more highly disgersed'

.{a higher t value), the more eompetitive satellite'is. This would Q C
especially true if most ITFS transmission sites were-also originatio:\\\ . =
sitas. It should be noted that presently most IT}S sites are not repeats
ing stations but gach maintaids a broadcast. studlo * This ¥s probably due
to thé traditional way ITFS has been ufed with small 1solated systems'

- o N

instead of 1arge consortiums ~f srhool districts.

a : . B

Table 9 helps to 1ntroduce another perspective Using'the same_equatiuns-
but with N fixed at N = 3, OOO *% for d1fferent functions t! = f(t) and differenf'

levels of Q, Table 9 gives the values of L, above which satellltes are cheaper,

-

NERTCI MERVINE R PP TSR S AN oX *.'-*-;;w‘ Pl pumber of TTES rransmission ”:'GQT‘rYV‘"””\'HL

1

o=, to= 04

to the t values. Theﬁbest”case for satel;ites is for Q = 24,

with 120 Lil's transtiissiou =ites providing coverage ior the 3,000 schools.

4

-

* NAEB memorandum

. ** New York State has over 3 000 publlc schools
a‘ N + . \ . '
‘ 102 .
- s
' -~101 |
,gla
_ " _ . . ‘ ) .
Q . : . . o oo, W e
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TABLE 8 -
COMPARATIVE COSTS OF SATELLLTR AND ITFS

Q- - .. |
: | t' = 1/8t t' = 1/4¢c S
t N [ N e,
L:00 - 7 171 1.00 129 1.00 52
; .20 7,233 .20 208 ‘ 20 323
.15 8,851 - .15 2,521 15 e
.10 n.a. .10 | n.a. Ao T eng
' | .05 . 9,887
' 0 = l_‘ ) ) '
_ € =1/8c . rl= Ukt .otl=t
© 1,00 1937 100 147 1.00 .60
' | | 200 4598 . .30 1,000 S 200 s
15 - 2,937 15 - 1,707 .15 486
.10 18,116 L1000 4,569 .10 834
. ' | B 05 2,923
0 =18
' | £ = 1/8t = A/se o=
3 Nt y & N
1.00 200 . 1.00° 146 . 1.00 69
20 1,413 20 981 ¥ .20 147"
15" 2,278 15 1,487 15 - . - 482
10 5871 . .10 3,000 .10 796 .
’ 05 2,221
03 Sjgyy/fg\\\\
: 0 = 24 ) - % .
t' = 1/8t Cot'=1/4t k"‘“ Coe= |
. . t N t N t N
1.00 206, E.00 S s 1.00 : 65
.20 1,328 ¢ .20 1,095 .20 YA
‘15 2,026 15 1,629 . .15 . 480
.10 4,274 .10 3,185 10 <774
05 n.a. .05 6,981 .05 1,985
. '6 R .03 2,112
f o 2 . - o2 - ig{953
103 - _
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¢ TABLE 9 ) P
? P R . .
; ' COMPARATIVE COSTS OF ITFS AND .
o . SATELLITE SERVING 3,000 SCHOOLS
1 .
’-‘_ N A » » ’ )

[ o= . 6 v 12° 18 A
| B a7 15 - -t .13 e

(as

il
|l
~~
@b
"o
(as

il
to
3%

el

1
—
~
£~
(md
rt

1
=
~J

. . _ iy T
Lt .t= A7 .13 A1, .10
e =t E £ =" . .07 J05 £ 05" .04
B . ." i . : ' . :
. ' T = " 660 510 450 . 2390
o PN . .
C \ T= 510 390 330 "330
T T = 210 © . 150 ° 150 ‘120 -
) . ; ".
- o ﬁ .
. ¢ , , -\\’ R ‘ k
N : N t “ . *
. -
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Table 10 urov1deb nomparls1nns for bdt?llltc and LablL qystemb Generally,

aable does. not fare as well versus satellite as ITFS does LK(ept in LhL case

! where t' i\L' Also, th\w butﬂests that except ‘for the caqe where, moat IIPS
7
; o

i tranbmxsﬂron sites a]so have thoxr own broadcast. qtuleS, ITFS has a romparatxve

cost advantage over LdblL 1he httermlnlnb factor is thL Lnttrconnectlon costs

-

which is why the number of ITFS studios becomes such a critical factoxr ‘, .
p i . . o
‘ ) s IABLE 10 e . '
4 * atellltc-and CabLe . Comparisons ‘
R 0 =12 Pl Al
t . .h S ho CONC b N
oo Y146 oo . e AN 1.00 - 10
.13 3,000 C o167 1L 6 88l
A R EIN w 15100 .14 1,068 -
w16 6,160 0. eagboo o sbans 3 .400
' RV \:\\f i .07 N.AL . S ':.0-4_46 3 WAL
‘ ~ ‘) For Q 6, mailed mater3als beceme comparatlvely more expen51VL ‘than ..

L}

150 with the neressary N- detreaslng as Q 1ncrease

batellltes at N greater than/

A

Cable {s always cheaper/than malled materials ae is ITFS unless t‘(l/2)at (1 e.
. .. "'J .

. average, one broadcast Ht:§10 berves 10 more Lhan tw0r[FF S :ransmission sites).

PR
©

PTV is the most common ovel—the alr dlsqemtnator of ITV but A\llmlttd

to one thannel and appr0x1mattly 6 hours per day of broadcast time. Satellite

- ~ﬁ\ . hd

et s o e e e i i o e . ™

Thebe cq@parlsons neglect both the possible latk of total coveragt in any
glven area by cable and the pos51billty of ‘a"limited number of -channels.

e @

*%This flguro is almost trlpled 1f programs are repeated tw1ce
" .
- r ) . . t

/ 25 VR 105 Ly )
. s { © - )
. S e 104 " \, <

[5RJ!:‘» | .. f... : L Wf_ ] .=>° - 3 .

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

. .

compares favorably to PTV if more than five PTV stations are required to
prov1de Caverage to the user populatlon . On a more local basis, cable is

-comparatlve1) less empen51ve if, to sefve a given user population, fewer than

twenty ca@le stations are required compared to one PTV. statlon. For ITFS

v oo

,even in the worst ITFS case where L' = t, ITFS has the Lompetltlve advantage

“if fewer than 11 LTFS transmissiog sites are required to cover a population

o

. versus -ond PTV station. On a‘sliéhtly different~basis‘of comparison, the

- distriBution of videocassettes is favored over. a PTV station only if the

number of schools in the PTV station's broadcast area is  less than -25.
: , ’

.. . . //
1) ~ 3

a . . . < -
- Summary S -
|} : . .

The preceding qectiohq use some compl}cated.computations to reach
Ll .
some rather basic ard 1ntu1L1vely appeallng results. Firgt as a mode of

‘ deleery, satellite 1is best qulted -for serv“ng a large populatlon of several

thouband sghools w1th a commitment to using a 1arge number’of broadtast hours

_per day. Satellite's cost advantages compared to other de11verv modes s#ich as
. 2
cablecasting and ITFS show especially‘yelf when the user population is widely

’ -

distributed. P

- ? S

. - .
Advantages age 1tss clear when Lomparlng other dellvery modeb LTFS

" and cable are clpsely matchtd I'TFS fares bctter wheﬁ~1t is organized on a

»
"broad ScalEGO that repeaterg Can be ‘used to extend one orlglndl signal ST

©

“instead of tach school dlbtrlct ownxng its own byqtem complete thh broadcabt

studlo. On a one-to-one basisy, wi weosingle school districts maklng their
Co e
«.cwﬁ/arrangements, cable i% apt to be a better choice vhere it is available. -

&

Mailed'materials'have their place. at the other emd of the %pectrum from

' satellites. They havo that z i vntage as d .)stem in the smallest of systems

’ sefvxng only a few schools. PTV i b‘at altuated to’ erve hlghly concentrated
populatlons but witkh a lotal sy tem size 'v - small er the economleihof scale
aasdtlated Wlth satcllltes to become ecred: ivi. fAﬁ a o

Many important, issues have begn fgnored that are to be examined in later

’

<
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sections. Paramount among these is'ﬁhe issue of flexibility. The term
ﬁflexibiliﬁv”-as.used here integrates several aspects of sérving'usets on a
more 1nd1v1dual basis: tallorlng programming to speclal needs, providing
scheduling fleblblllty, and prov1d1ng teachers with more in- classroom control.
Cenerally:/the flexxblllty 1SSUL is treated as an extension ‘of the model
described in. tbLs sect..on. Addltlonal extensions which recelve attentlon in

the next section include 'hybrld" systems, systems uslng more than one dellvery

mode and some discussion of the use of two-way communlcatlons.
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/ IV. EXTENSIONS ©F THE BASIC COMPAR.. IVE COST MODEL

'.;_ . ‘ ° \Q
Section'II}presented the mast basic cost comparisons betw
delivery modes. ,Simplifications wcreaosedito frcilitate obtaining

results and to allow for a 1ess complicatéd ex 1anatioﬁ of how the
P

model worksl‘ Thls section presents A number offcxrens1ons of the

. comparative model The extensions help to examine issues’ such ‘as

n

flex1b111ty, hybr;ds, and twowwav ‘communicat¥on.

Flexibility

.‘Flexibiiity in schedulin" costs evtra in most of the syst
01e way of ach1ev1ng flex1b111ty is to be ~ore'that each schoolh
posgesse&hzldeocassette machlnes. However, some delivery modes ‘a1
herently" re flexible than'others,.and the:comparatlve analysis ¢
be adJusted ‘to take account of this. Of all the systems, one bast
“upon mailed. v1deocassettes\prnv1des nearly complete scheduling fle
bility since earh school }could constryct its own schedule. On U
other end of the spectrum, a sateIllte—based system of fers one scl
for all ‘the. schools. ror the other delivery modes, some tlexibll
be prov1ded at cableheadenos ITFS broadcast studlos, and PTV sta
with schedules arranged to suit the SUbsets of the total populati
which they"serve. _ '

0 e . .

b

'I
v

. v One aspect of’ flex1b111ty can be quant1f1ed - Lf each hou
‘af’programming.is repeated at least omce, then‘mailed nater1a1s b
2 more competitiye delivery mode._'For examole, if each program i
repeated twiced then for 12 hours of da11y oroadcast time:over th
satelllte, each 'school would need onlv 4. hours ‘daily of v1deocass
recnrded programmlng The effect of this is to increase the . crit

1

N, thit, number of schools for which a satellite-based system beg1

ERIC o
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demonstrate a comparative cost ddvantage, by a factor of 2.5 for tniq

case of 12 hours of broadcast time with no repeats (from N > 143 Lo N> 380).

s

- Likewise, this necessity of repuatlng programs helps a malled maL rlalq-
>ba5ed §ystem Vls—a—V1s o;her broadcast syatems.;—Also,-Sane cable and Ilb
use %}deocdséetieq to Qistriﬁute ﬁrogramming to their reséective‘tnansmlsslpn
' orlglnatlov sites, they also benefit from the repeating af broadcasts.

Qf_course,’the competLtlvc benefit vis—-a-vis satelilteb Whiéh‘thése;two
> delivery modes deriyc from}thq re-use of v1deoca5settes in repeat_ﬁroéd- .
c:astin-'7 isiinQérsely relgteﬁ fo the number of broadcast sites. [lHowever,
Lno most meortant effect of repeats are on the competitive:cpsts for the

. mal]ed m1tcrials, since in .this mode each school is, effectively, its own

i [~ . -

- tr1n$mlsslon sltL ! N

Other aspécts of»flexibi]ity,;as the term is used here, are not s0

seasy to quantify. First, only by ‘the schools' themselvés possessing

£

copies of the programb are teachers prov1ded with control over how" and
when maEcrlals are ‘to be usel. This teacher control over program
use is.one aqpect of flexibility, the importance of which shpuld not be

.undulﬂstlmated since teacher'cdntrol can be an- important determinant of

, -

€ \ ¢
teacher acceptanuc of a medium and therefore of the educational effect-

B

ivenesy of the medium.

-

\;' A qecond aspegt ‘of Elewlblllty whlch is difficult to quanL1[y is

-

responqlvenesq dn. cLllorlng programmlng to the needs of localized
&

populatlons A dramatlc illustration of the need for such tailoring

comes .in other Lountrleq where sizable segment%'of the populatidn'speak

‘different dialects and requlre progrdmmlng each in LPell own dialects.

f . In Fhe prgeé Sgates, too,‘tbepefls a2 large number of Spanish-speak-

' ingﬂcitizqns plus native Amefican languages. . Besides increasing pro-
.grémmihg coétq, for example, in the case of gatellite; addi&}onal‘
Lhinnqu would be needed to prov1de suff1CLenL coverag " For 1TFS,

local traﬂsmx sion orngtﬁatlon sites would suffice to meet localized

< N ‘ ~
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' language needs. However, if transmission coverage areas still cut'across ethnic

N

d1v1s1ons, then, as for satellites, the solution ‘is.more channels. Along a

somewhat different line, dlfferent types of programming may be required to-

¢ T

serve different populatlon needs: - For cxample, ‘rural children
need films of cities for enrichment/experience’ v1ew1ng while city-
dwelllng children would profit more from v1ew1n" farms._ Aside from the

EffLLt on programming costs, local control ovcr the broadcast mode again

neoates some of the need for buleJng additlonal irdnbmlbslon LddelLy into

the delivery system. : . ‘ . : .

Hybrids = - . : . : : . ,

- ) . N . . o

By a hybrid system is meant a delivery system which utilizes

. more than one delivery mode. Actually, any\system which requires 2

interconnection, say by mailed v1deoca9sett 's as in the cases of cable

~and . ITFS as suggested 1n the prev1ous sections, is a hybrid system if

the def1n1tlon is employed broadly. In practlce, schools are ‘served ' P,
by several ot.the media. Films and tllmstrlps are prevalent'in the schools
which receive PTV broadcasts, one delivery que_effectively_supplementing the
other. The point is, if the use 'of many media by schools: is viewed as a - o
coordinated effort this is a type of hybrid. Another case occurs if one
delivery mode cannot provide serv1ce to allethc schools to be included

in the system. A hybrld svstem could _use dlffercnt modes to ensure total

By
A

coverage .

[ -
o

The-last. case mentioned above, that of partial coverage over the
: : - : ¢ . : v . .
total service arga, will be termed horizontal hybridization. The use . o

of more than one delivery mnde to serve the same scheol is also defined as

“a form of horizontal hybridization, The case!of.using ongydelivery mode '

as an interconnecter is terméd vertical hybridization. It should be
noted that there can occur cases of joint vertical and horizontal hybridd-
zagionﬂ Consider this 'scenario: .cable covers 60% of the schools in a

state. The deciaion could be made to use cable for the 607 which can be

v

¢

.ﬁ . N



TABLE ..
/ HYBRID 'COMPARISONS: CABLE, MAILED
‘ MATERIALS AND SATELLITES

f
Scenario 3 AU §
oo i ' @
) Lo 12

N = Number of schools in region = 3,000. ; vo

e N, = Number of schools covered by cable = 6N = 1,800.

Z
)
]

2 Number of schools covered by satellite = .4N or N = §,2®0 or 3,000.

A
|

= Number of schools covered by mailed materials = .4N=; 1,200.

Q = Vumber of daily broadcast hours = 18.

c cable channels'= 3.

. #- e :
videocassette machines ="3.

m

i
N

Number of repeats of each program

Number of cable headends = 180" (h

.10). ' : .
" Mailed Materials—Cable Hybrid

cable Componenti 250 (hN¢) + (58+6c)N + 980 (1/3) a (hNL)
%aileg Component: 58 N.+ 345 mNu = 980 (1/3)3Qm N~

) Mailed Materials Cable Comparative cost = $9,697, 800°
" Mailed Materials=Cable Comparatlve cost per school = $3,232

’ “~
‘

Satellite-Cable Hybrid (N = .4N)
,Cable Component: 250 ¢ (hNC) +'(58+6c)NC +'920“(hNC)
Satellite Compoment: 228,750 + 90,000 Qg + 920 Ny *
Satellite-Cable Comparative -cost = $3,390,150 i '
Satellite-Cable Comparative cost per schoel = $1,130 =
' - . ‘

Satellite System (NS = N)

~ Satellite: 228,750 + 90,000 Q. +-9éO N 4
_.Satellite“Comparative cost =a$4?608,750 ' _ "
. Satellfte;gomparative cost ber'school = $1,536 g f
? .
110
k]
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Assuming that 'some sort PE_ETQ_system is to be installed, hybtrids - ?
will come about if they offer cost savings compared to "pure" systems. .

Clearly, a very important ‘determinant will be the sort of communicatinns = ~e_»
v .

fa(]lltlts or 1nbrastructure L‘lbLlng ‘in the coverage area. (To a certain

‘a

extent, ona tvpe of system mav'also come about if some type of delivery -.

mode is pmeferred a priori to cost Eonsiderations, because it lias been
alt2ady acrepied in rhe regior. It is fot onlyxa mattef of what is in place
in terms ¢ uommunL:dtioo eqoioment But also of what is'customarily used.)
The proble@ of wﬁifl ctlLVLry modes to ,use, how to use thPm (aﬁ.elther
direct to schools Jr zs a means of interconnecting 'thcr modes), how many -
(and. which) schools 1p) dcllvery mode should serve, and forlhow many hours
of programmlng can be thought of as a compllcated mathematlcal probrammlng
problem Cost per school would be the ooJectlve functlon to bc-mlnlmlzed
with side constraints that llmlt«the coverage of: some types of systems——e g.
cable—-or limit the capaclty of broadcastlng time of .some’ delLvery modes

» el . ' ~

Twg-Way Commuhications* ' . ) L
; — k - .‘ -
Two—way/coﬁmunicatiens is a feature available to almost-any\ofitheV
delivery sYstems, except, ‘réalistically, mailed vidoocassette, since Without
slmultaneous receptlon of a live program two -way is meanlﬁéless gatellltes
prov1de two-way’ capabLlltlos, and a portion of the ESCD de%onstrated 1ts-
Operablllty, though - Lhe cost of ground reception statlons 1ncreases by-
stveral thousand dollars ‘to prov1de(%1tts with a ”Lalk—back"_capacity, e
ITFb also has two—way potential (,Le the qtanford and WYSC case: studles)

as does cable. Flnally, there are e,always phone lines, except in Alaska.

Au 1mportant point to remtmber about two- way is that in a question-

response or .group: dISLUSSLﬁn type qltuatlons only one. individual can use
U

o
“the "talk-back'' capacity at one time. SlnLL satellites have cost advahtages

only with large audiences, iy is unclear how 1mpurtunt'two—way potential is
N ‘-

' - '
. ¢ -

*Two-way htrL refers pnly to a '"talk-back" caphbil{ty, not two-way vlideo,

112
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: .'berved by the cable and mailed naterials for the remaining -40%. ' Another

o option would be to use direct satellitc broadcast to the uncovered 40%
plus uslng satellite to intérconnect all thc cable headends by plac1ng a
low-cost receiver at each central table station \lternatLVLly. sarelitteAV
c0uld be -used to broadcast to all cchools Comparative costs are estlmatcd
"below for the satellite- cable hybr1d and the mailed materials cable ;hybrid.
Notl that each’ hybr1d has.vertical and horizontal aspects.

&

c

. o P The ‘scenario is built around: a region with 3,000 schoolSﬂ !

Some multi -state. agency. has decided to ensure each sdhool of :f\'»
, -,18 broadcast hours .of ITV ‘daity, representing some combinatibn o
of first-run and repeated programming such that, overall, each program
is repeated.twice. Three options are-'open for the region; a cable~mailed
materialsfhybrid, a cable—satellite hybrld, and a pure satellite system.
. .lThe first hyhrid suggests that v1deocassettes would be mailed to those s
schools not covered by cable and ‘that’ the cassettes ‘woiuld be used to .
1ssue the prcgramming to the Cable headends with 180 heaaends in the \"
state The second hybrid suggests the use of. satellite direct breadcast
from a high powered satellite to low—cost receiving equipment located at -
:the cable headends and the.schools not govered- by~cable. The third-
l'pure' system implies ‘direct satellite Pproadcast to allischools: Using
'the'comparative equations of the prece ng section allows us to make |
" cost comparisions. Table 11 contalns the comparative cost estimates ‘
plus information summarizing the scenario. The results ¢ the preceding
_ section would suggest that satellite vould be cheaper- than mailed _
materials for prov1d1ng the service to the.AO/ -.of: the schools not, *’f
) covered by cable, and Table 11 suggests’ that the mailed materials- cable
» “hybrid would be a considerably more expensive choice than the other’
two options. ‘gpwever, the satellite cable hybrid is a less’expensiVe'
alternatdve than the pu1e satellite system. This ig a case in which the
additional cost of using a secondary delivery system, ‘the cable, is more
'_ than_offset by the_savings of reducing the number of receiving cites.

_ This result raises sgme very important issues. - .
% e ) . ] i s . , ' . o

. 112




® . _ Tt i v,
for sateilites in mass educational uses.  Telephone calls could turn out to
i

Y bi;fheaer if only because busy signals are frec There are ‘other clrcumsrances
. in which a kind of two-way potentl 1 for uarelllre could. be 1mportant. This

" would be, the case'for interactive computey/satelllte systems Such as- PLATO -
¢ . .o . . ’ .

(see Perrine, 1975). However,'thié goesmbeyond the scope of this report.
e e . s ' . ”

© -

Computerized Cost Model o . ' ) A

P -

The complete and comparative cost models developed in th& preceding

©

_ v ' .
sections can be "extended" in another sefs e—-tbcy can be put on a computer.

.

Clven the slightly informal treatment of the cost models of thlS chapter,

a computerlzed modcl was not necessary t]vugh one was developed to see 1f

advantages could be gained by us 1ng a h10h spetd data’ processing -machine.*
However, the slmpllclty of the- calculatlons made a computer17ed treatment
unnece Sbary (Th;s-concludlng portlon of Sectlon LY suggests how a
}computerized modeL could be.utilized‘tp“good advahtage: o

¢

¢ it ~ N
“Calculating cost estimates by hand (i.e.,vbx)elegtronicﬁcalculator)‘may

-y .

. . Be.tedious; but alloWs the.indiVidunlmaking the -estimates to be sdre.that-the
~peculiarities of the rcglon in- question are fully taken 1nto account A
pre= patkaged computer progrmnaene dllylacks the adaptablllty to be' all o . !
th1ngs to all peop]e. Of coursc,’a program can be written spec1f1cally for
a regipn and for theprubltmto be addreqsed -Howevcr, unless the cost -
calculatlons are long, or compllcated and repetlt’ve, 1t mlght be- ea51er
‘and cheaper toudo the computaqlons manually. There are three cases in. which
‘ a-general?computerAmodel:coula be useful, - - - T o o
b : 'First 1n the cdse of hybrldq mentioned dbOVt, flndlng the best (1 e.,
" ~ least cost) syqtem can be llkened to a. mathematlcal programmlng problem.
Computers are well .suited to solving problems of this type. A difficulty
would occur“in attempting to’ prov1de a '"pre-packaged" program generally

applicable to many reglons, since there is"a trade-off with estimating accuracy.

* ' .
A program llqtlng of SRC s model wrrtten in Fortran 1V is available at our
research corporatlon in S/racuso . :

T ' . o 113
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‘ _Sub=routines, generally, are a second instance where a computer

JRE S model would bé necessary. An example mak@s the point. We use a very

simple 'high—powered satelllte mode of dellver) in our comparaLive‘
“ analysns. However, just how "hlgh-poweredw a satellite should be from

a ‘cost perspectlve is, in effect, a cost optimlzation problem. Several'

|
computer programs have been wrltten to cost opt1mize the number, place—
.ment, -power, and other aspects of satelliges-for different usey

requirements placed upon a satellite based bommunlcations system.*-
L\

., The driving factor in Lhe opt1m12ation problem is the tggderoff between

’\ ’ ' the cosG of receiv1ng stations which varies inverselv wdth the broadcast :

power ef the satelllte and the cost of the satellite which varies direct~

it

- ly with broadcast power of the satelllte. The determ1ning factor tends

to be the- number of receiving sites: tHough onher complicating factors inter-

]

' vene d?- ) ’ . '\ N
4 . ° .

. . . . . ‘ \ : -k
. . ‘ - s ) . N -

.

o

i

The third 1HthnLe where a general compuéer model 1is useful is

when a, local educatlonal planner gains information he otherwise

would not be=able_to obtain or utilize without‘the model. For-example,'

Qﬂ' .. .if-the model turned out to ‘be the best source of equipment pr1ce infor—

R hation avallable to h1m because’ of the expense of collecting such

'informatlon, a prepackaged model would be desjrable, although information
of this type becomes dated very quickly." '
L. ot ) .. ~
e : } : : ¢ .
o X Generally, the point is this. A compéterized model 1s necessary to
. ’ : o . . .' ) . [} .
ansver questions complicated-by‘cost interactions amohg user requirements,

local commnu1CaLions 1nfrastructures, systcm size, population dlstrLbution,v

: and technologlcal requirements. A computerLZLd model 1is unnecessary to

make first approximations,and to find generullzed "lessons,' even if the
. man , 9pPPHe ‘ .
latter are somewhat oversimplified.

See, for uxample} Stagl, et al. Computer-Aided Communication Satellite
Systpm Analysis and 0pt1m1/at10n and the references therein.
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' V. SELECTED ThPics® - ~

This section presents three additional. topics for aiscussion.

Addressed are different problems of formal cost mééeling and cost optimizing.

Formal Cost Modeling . . ™= .
', This sub-section outlines a very general and abstract introduction to
cost. estimating from a formal perspective.
e . ‘
The complete cost estimating model of Section 11 of this chapter can
Lr - - : ° . :
. be expressed as avector of m components: ’
i . .
- C . -
.-L .
- G
- - 3 -
. i N .
. ? . -
4 * /1/ : . I3 \
.Q N ' . i ) e
. . : . e
° - m - e
Each component ‘is a numerical value, gorresponding to a component
: ompen . _ 0 , , . .
or cost center in a Planned Program Budgeting System. As long as each X
{ : N . . ¥
compouent's cost estimate is independent frofm all the others, then total -
cost is simply the sumn of the components: >
) - ’ , [
. S m
. Total Cost = C = 4C,
N ' L, * . v
. .
- J:l .
.
- W .
,l 1
; , L
"_ ! -
’ 116 ,;
: 1
¥
.
115
l‘ e

PAruiitex: providea by enic [N



{
3

. *,
~Each ¢ omponelt is esLLmatnu from a set of data or. vallables. For

example, let N reprgbent a QUL of demographic varlabl es, Q a set. of user

.ruquiremehts; T, teghnjcal factors; and, P, ilnancxal factors. Then, Lhc',

N

ith component can be written as *

.

In thL complete cost model in Section 1I and the comparative model

of Scctlon Lry, \tho cost vomponentq were llnear in any one var1aﬁﬂu. In

- [

such a simple case:'

- ) C = cL(N;Q,'r,P) + ot e (N,Q,T,P) . 1
= f(N,Q,T,P)' e . !
i N . . ) R - .
. - . . I N ’ . 4 P}
. This formulation works in maklng comparative estimates as long as (a)
¢ . - ) - e .
th. cost estimate for each component represent an optimum cost‘arrangement 8

and (b) the estimate for each componcnt is 1ndependent of the estimate

, for every other (omponent' then the summaﬁion of the cpmponent estimates .

yields an optimized (Qst for the total systmm.v This ailowé'forlthe cofipirisou

“of cost ustlmdtes for deferent bvstems deflned over the same set of vart ables.‘
[f tne Components are not Lndcpendent then there 1s‘n0 guarantee 1 nut- the

- summation of 1nd1v1dually Optlmléud cost Lstlmates yields an ‘optimal «:¢imate
for the entire systcm. The meortance of the mellfylng dsqumleonb useq
in Constructln “the Lompletc And compﬂratlvé models is now clear. If they

are not made (or are not valld), then the comparisons bctween dcllv;ry SVOC‘VQ

N

! t
pased .on differentemodes are not valid. S -
- B ;o p '
- ~ ’ . .
. : Two ba sic ‘met hods are available for mnklnp cost estimates. A -
¢ deterministic or nOnHLOLhIHLIL technlque was usod in this report. For a .

[

delivery syﬁtcm of 'a certain size and. de‘crlpthn, a toghnologlcallv
determined Jmonﬁt'of cquipment is ruqu1red (for e\amp]o- each school
has a receiver “terminal), so given the prlcc of Lh('OQUmeent a major
v ﬂpnrﬁ.of the Vosts nf‘rho system is . readily cumputhlé. There was no bstimating

WS
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d .

of parameters using statistical techniques. ' This stochastic approach is.the
y 4 | - s = ..‘ - 3 ’
second method; however, the’data n.cessary tor employing this methed were
not available. | o ‘ :
% : N e ' ; | . n V
- Sharable Costs and Optimal §ystem‘Slze : . R
+ . . . .

-

Section TTL: of th1s chapter and Apptndlx A ‘suggest that ceLtaln
costs will be rel tLvely imsensitive . to the number of users or schools

‘being served by a dellvery system.' As a result, this class of costs can'bb

~tétmed'"shdr§ble.f. The larger the svstem in terps of numberof schools,

the lower each school's share. ¥igure A demonstrdtes the effect of °
vt y

”addinh" schools to a system. For example, let Qn'reprasent a fixed number ,
. /

‘v . .
. & /r

of hours of - probrdmmlng owned by the delivery system. -An intrease in
the numbe¥ of schools could lower the share of this" cost for each school

from P to Pl' AIL sav1ngs of this sort can Q -plotted agalnst the total

3

numbcr ofy users or SLhOOlb in the system. This is illustrat>d in figure B L
w1th the vertical axis measuring dollar sav1ngs and Lhe horlzontal ax1s
the numBer of users. Thg curve § depicts the savings. § flattens out since

:the total value of thg sharable cost= 1is fixed. Figure B indicates that the

larger the system,,the better. .. .
. . é - N

- d

. : . i ‘ . -
. g - . -

However, increasing the nypber of schools in the system can also in-

©
he crease certain types of costs. For exdmple, if’ schouls have schedullgg pre—

‘Lr+|c eg, iaterference with thesc preferences represents a cost. Ilgwﬁg cC 4

contald5'h curve labeled C whlcllshows costs of this sort 1ncreaslng with system

Sizé. The vertrcal dxsfanCe betwean the curves S and’ C.provides a

measure of net welfare gain from 1ncreas1ng system size. The optimal

f' size ¢f the system corresponds to tﬂe point of maximum net welfare. Theh;3
curve ‘W dupllca;cs tho‘VLrthaI distance between S and' C and demonstrates

a maximum at N.. L]early, the way the curves are drawn illustrate 25 .that-

i -
. .
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~ FIGURE A* :

N = number of user
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¢ nore insensitive to user preferences than a amal fer system have sugpested
. : N . ¥ - i .

< B . o , /
‘ } _ ' .
. I g y - ¢ Y
. Fy .

"lavge” may not be the bestitype of system: Issucs of local <wonwrol Of

programming and, scheduling and the possibility of o Larger svstem beling

<
)

the' way thit ‘the curvy C should besdrawn, - The exact location of the cyrves
Cis not the point, but rather that besides cconomies of scale in pedinse

-

swstems there can occur discconomies of scale. R .
. , . . [l N . . . . ’ .
, O . L - LN . X )
. , s L, 2
Costs and lewels of Decision-Makers ‘ .
: ¢ ol L] ) ) . . B . ' . )
" . . N & LI N . N ) B . . N e oo + !
v Depending updn tBe decision-mareori-and his perspective, different

< . to : e - - -
gditernatives cag appear cost-optimal.  Take for example the case where
] L - . . . -

A state bos omade accourate cost estimates for a viriety of 11V delivery ‘

swstems and has hit upon a cost obtimal way of deliveriqé éoruiées. The
staté planner may ind that-somc 19cal‘sghun];districr qil]‘ﬂispgroc with
,'hﬂﬁ thQicc.bcvuuSQ,_for tﬁe localrdistri¢t, some other‘option yill providu
the 5ufvigc n;']nwyr cns%.\ Perhiaps, the state Qants-to‘go éntullite direct
+ . : P

- bat one local district can get all the cable tradsmission capacity it wants

: - Cen tho : ' W . ' .
for “free b\fudl(lsc the. 1ocal canle operator has excess channel space and is

> ! ey . ¥ . )
hishly cooperative. Of course,.some compromise could he reached between
. : . .

S - . 4 . . .
the state and localsdistrict,. but this example illustiates that incompati-
. > ) . . ' . ‘.

bilities Can arise. ) . . - N ‘<

A

.+ : T : . “ '
.. ) . - ¢ ', B . . .
COthet circumstances can ardse so that optimal eost solutions to [TV -

delivery problems do uot suddenly seem'so optimal.  For instance, -the

© . . : T ' R4 . P .
least cost way of providing TV to.a school district.ts actually by

mailed videocasscttes; however, the 1 ocal:d igtrict wonld have to’ pay

for the ontire videocassette system itself and has found that if 4 relative-

. L, - L. . v .
lv more rexpensive JTFS system was to be instal ted, < large share of the :

Iy

cost would be paid for by either state or federal monev.  The optimal

' ’ - 0 . Ty e : N
decision for the schdol didtrict would be te yo TTFS: although in terms of

total cost, the maited materials® systen wanld b optimal. “This illustrates

. f '

an.imvortant point.e Dollar and cents decisions are not based upon what the
: . N K N

cost of decision is to soricty. ot large, but rather what “the costo:

. . v N . .

Seo ibove, the di:«‘nh‘rj%n on flegibility,
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- decision.

social cost and

.

. . _ : .
is to a subset of the total population which ﬁfppens to contrc

There is often-a diveggence between what economists

’

the costs influencing decision makers.
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- VI. CONCLUDING REMARKS -

- -

»Thh.preCLdlng HCLLIOHS were concerned almost exclusively with-considera-
tions of the: éost of IIV—delLvery systems Remembering that the issues
‘examined in thls»chapter'have,been treated with this cost perspectlve, here

are some summary points:
- . .

1. >Pr0gramming costs are a dominant feature of ITV systems, the degree
of domld!nce dependlng upon the quallty and expcnse of the 1nd1v1dual programs

and upon the level of commntment to ITV in terms of hours of non—repeated
. \p‘rogrzim.mi.ng.' ey ; e (
. r j
2 6f all available delLverV modes, hlgh powercd satellite d1rect

broadcast to schools appears to possess the highest, degree of sharable costs
--those costs that can be spread over large user populatlons atellltes
v are most competitive w1th other delivery modes when: the’ number of br: adcast
hours 1s large, the numbcr of schools served is large, and the geographlcal
¢

area is large.
h

\

3. Very few other general, conclusions can ‘be drawn txum the apalvsis
because the costs 1ncurfed by most of the dellvery modes are highly. sensitlve‘
to 1ocallzed varlablcs such as populatlon dlstrlbutlon and the topography“of
the coverage area If the populatlon is dense with a flat terra1n with few

obstruttlona, ITFS might be the desirable delivery mode. However, if cable
“; systems are in place and schools have access, to channel space wlth only

nominal charge, cable;could be a better choice. Generallzatlons cannot be

expected to-apply to soecific ageas.. R n

¢ : ’ A ' e

. 4. Hybrid systems which employ more than one delivery mode to'serve

3 .

a user populatlon can provide cost savings and are as likely to develop as
R&

Are pure systems using only one dellvery mode. existing communicatiens

imfrastructure in a region Is hlghlyrelevant in det&rmining the choice of a

delivery mode.

123 . | 7
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5. Scheduling flexibility and lbcal and teacher control over the

media's usc are central factors that are 11kt1y to 1nf1uence both the cost

'and acceptance of ITV. The laroer the system, the 1ess local control and

flexibility (or the more ekpensive it is to prov1de those features) lhe
inherently most flexible system which offers the mOst local and in-classroom °

control is mailed materials. o ' »%

C
6. Perhaps the most important issue surroundlng the development of ITV
de11Very systems, Lspec1ally large scale systems, may not be total cost or
comparative cost, but how much they cost whom. Local school distri s will
favor services they can receive at 11tt1e direct expense S0 aé not t)-straln
their already achlng budgets, while other decision-makers will likewise be
aware of the possibility of funds comlng from other levels of goverunent.

The Federal Government can very much 1nf1uence the future of ITV in th

“country by making aid avallable to states and school d1str1cts for celta_n

types of systems based upon partlcular dellvery modes or by making or not’

itking aid money avallable at all.
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T. TINTRODUCTION

e N
\ .-

Background - s ' L
The distribution and use of TTV in the Gnited States today is at a cross-
roads in its tvolutlon Revolutlonary technologlcal advances over the' past

decade--ones whicgh.are. tverywhere affectlng our soc1ety——hdve also radlcally

changed the stat of the art' .1n IV, dlstrlbutlon. Prices ef . standard equlpﬁ

. ment have plummeted making 1t more affordable, while 1nnovatlons such as
‘small videocassette recorders for student and tsacher use have opened up
opportunities that were unthlnkable a decade ago.’ These;advances‘have .also
prompted changes in Lhe legal restrictions on lTV_d1str1but10n»and-v1deotape

copying.

A
.

Thrs progress in the affordab111ty and avallablllty of new ITV technology

and courseware over the past ten years has been paralleled however, by

dettrloratlng budgetary condltlons in many schools due to 1nflatlon, tax payer'

. revolt and falllng enrollments.

<

BRU

A new factor is the Corporation for Public Broadcasting's possible
interest in‘gradually releasing” Public Television'stations'fron their

© ITV duties in order to increase services to the“larger home market. This

could eventually affect more than 90 percent of+all ITV- uSlng qchools who™ = -

-

depend on Public Television to méet the1r ITV needs.’

w

S ITV! s futufe will be: determlned 1n large part by whether the legal -: -
"echnologlcal progress will improve the avallablllty, affordability, -a \d
1nd1v1 twalized® learnlng quallty of TV enough to-off- set its d1sad"antages
"And “alternatives to VHF/UHF mass—medla may have t~ be found which distribufe
D ITV'ln better‘and cheaper ways.) Meanwhile,. there are.many people who have

‘eXperience ln the advantages and problems of ITV. gThatnexperience'should be

available .to decision-makers. a e ; ' T

Y

R T




2 ,Selectlng The Case Study Systems

»
v

A de51re to complement our’ analy51s of the Educatlonal Satellite Commuhica—-

. .tlons Dcmonstratlon (ESCD) . influenced our: 1n1t1a1 cr1ter1a for selectlng case N
study sites: “The. BSCD had been bu11t exclu51vely around a satelllteabased '

." ‘ distribution‘system. ‘Since- nelther 1nst1tht10ndl users nor student participants -

. pa1d for the serv1ces they received, the ‘emonstratlon prov1ded little basis

for d1scover1ng user preferences among alternatlve program formats

\ . : - ) g . ) . L "//

As a w~y of enhancing our. understand ng of ITV dellvery system alternat1ves,
the EPRC decrdtd to look at nine existing \LTV systems that do not ‘use-either
satéllltes or trad;tlonal Public Telev151o ) These~1nclude non—tradltnonal
~» Public Te]ev1s1on, school d1str1ct owned multi chaunel broadcastlng, two-way - -
¢ Mlive" 1nteract1ve broadcastlng Wthh simulates the college classroom distribu-

tion via cable, and the transportlng of v1ﬂeotapes that:- students and teachers

& o
‘can use in their own ways. Besides this general "d1ver51ty crlterlon, four

“other more spcclflc selection cr1ter1a were used:
. ., - iy
- ¢ . S

I 1. ;he nine systems are all operatlonal not experlmental

2.: " The nine systems are successful and self sufficient and
have proven their abilities to meet enough of the needs
of- thelr educatlonal const1tuents to survive and grow,

'

3. Each 06 the. systems attempts to use its ITV conveyance
‘ technalogies to meet the spec1f1c needs of its.assort-
ment of cdnstltuents at the least cost; and .. )

' % 'ﬁ 4.  The nine systems, span a range of s1zes from 12 ITV S e
b v . - receiving sites in the: University of Southern °
. v ' California system té 700 s1tcs 1n the Cleveland,,Ohlo °
P ) system ’ ' . - . M

- The Data Base . ) - . a

. A\ ]
S o The data base for the stud1es con51sts of some quantitative, 1uformat10n'
about (a) user demograph*cs, (b) techn1cal system capac1t1es, (c) the ITV
programs and serv1ces dlspensed to- users, and (d) system costs. It also

Q
includes quaf@tatlve judgments about the most appropflateuappllcatnons of each *

130 -
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technology That data base ;has been establlshcd through the cooperatlon of

‘the admlnlstrators of ‘the nine. systems. : ' )

"? L . 3

] -

. . bo. ' .‘
S L e

!These"administrators.have'displayed suf !

‘ient creative tesourcefulness

L]

to keep their systems{improying dnd expand’ ‘ithéut relying on PLbllC
UBroadcastlng s financial support fThe.EPRC uufortunately, did* not have

-the time or rgsources to survey teachets’ and students ‘to flud out about their

attatudes toward the ITV svstem they use. lnstead we had to rely .upon the

{aﬂmlnlstrators Judgments of tHelr constitucnt s needs and the teechnical changes

in their: systems requlred to meet those needs

. .
: . .
:

. N X . [ “
.

- .. N .
o . .

PurpoSe ‘and Structur of the“Study

. R . R
.

The purpose of the study is ‘to compare the costs and serv1cds of d1fferent -
' \
IEV syst ms. Est1mates of the values of" the services are dependent 0n=both

’ the contexts of eaéh system and o1 the attitudés of 1ts adm1n1strator.\ The’

analytlcal goal 1s therefore_(l) to descrlbe _each system s services and how

1

well it meets the needs of its constituents (as percelved by 1ts chief, -

Iy

adm1n1strator) and (2) to ‘associate these descr;pt;ons and evaluatlons of the

services with d1fferences in the costs of prov1d1ng them
¥ v. >

le * -
. ‘- . * -
The study is: therefore divided 1nto two parts.' The first part contains B

-~

the case" stud]es , Here emphas1s is placed on 1denE1fy1ng the th1ngs about

each .system that are d1st1nct1ve and notable. The case: study approach makes

it pos31ble to thlnk of each system in terms of its potentlal as a model for.“,
,fother ITV systems 1n the future. ' . 'a ,' . e _ \ !

' i ] R ’ : ; .. -.- - - \
The oecond ‘and, br1efer part compates the’ systems to one another in terms\.

of the things .they have in common. Here emphas1s ig placed on the general x

o

cost and serv1ce advantages or disadvantages of the comvéyance technologles \

used in the separate systems described in the f1rst\part~e ’ . , o
“ 1 ‘ S

O ’ . . . - - .
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St . - ’ N .

The Bagis for Cross-Systeh Comparisons

Cross-system comoarisons of costs and expenditures are relatively problem—

. free in the- fol owing case studies. The Dudgets of different systems vary

co '1derably in Now the elements and activities of each system are class1f1ed

but conversations with :—:gdministrators have . enabled us to develop common cost

-categories that individual budgets can be_translated into.

=] ‘ . [

Lomparlng the serv1ces prov1ded by these systems has proven more d1ff1cu1t

- Cost- -ef fectiveness evaluatlons‘gf each service require measurlng quant1t1es of

servicesin terms of common urits that are appllcable to all of the case study
systems Usually planners and,researchers evaluate ITV systems in terms of

how much the consumption of the system s. serv1ces cost. The most popular

unit of ,measurement is the student-contact—hour. " ¢Final evaluations are

then framed in terms of 'costs per student—c0ntact-hour."

Howevcr, only two of the case study systems have “surveyed their teachers
to flnd out how many students are using and consuming ITV. This has forced
us to develop new measurements of service that are based on data that most

of the systems (seyen of the nine) do have available.

.Two kinds of measurements are used «in the jcase studies. The basic unit

ofvmeasure for both is the potentlal classroomkcontact hour. This unit

v

: differs from the actua] student contact hour First, it does not take 1nto

Tat

account whether there are any students in the classrooms or whether the TV set

_in the -room. is turned on. . It measures only potential consumption.

e
. e

‘Second, this -unit is based on the - equlpped classroom, not the student

s

‘consumer Thls is because moSt of the systems studied here d1d not know how

many students are in the average TV-equipped classroom to which they conveyed’

P

The first pf the two kinds o{'measures_isvcolled "Yolume of ‘Service."

? s X - N . - ‘-
: . ¢ . . :
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. . - . . . N Q . I . . . ’ :
It measures how much service each system provides and 1s?a function of {1) v i
. . o L .

how many clas;ggggs iP the system are eguiﬁped with TV sets,-and (2) how ﬁany

t@tal hours of LTV are conveved to those classrooms. N . . J

)

The second kird of nea SUELmenf is zalled, "Potential Classroop Consumption.
It measures how much ITV" (ould reJlL LLkJLLV be used or .consumed by the TV-
equlpped ‘classrooms -in the'system. Tth measure mOdlfl es and detredses ) o

' . i °
"Volume of Service' measures in two/ways: S
! 14 T
D o i LF

+ 1. According to the syyolume of service medsur', if an 1TV
distributer conveys 4 channels of programs to a class- o
ro¥'s TV set simultaneously, it records this as "4 . .
.potergial classroom contact houfs.' But, since no TV
. ‘set ‘can display -4 channels simultdneously, "Volume o€
y Service'" does noL“rcallsrlcally measure how much ITV
7 could be conSUmed by. anyone. in* that classroom. The
: “potential classroom consumption" measure corrects thig

by recordlng only 'l potettial. class*oom contact hour.” =

-
-

' However, this more realistic-<measure of potential consumption
ignores the important- fagct that the 4-channel system is
providing the classroom with 4 alternative programs te choose
from. Since freedom of choice and program variety are consid-
ered desirable by educators, "Volume,of Sefvice" is not discarded
in favor of just '"potential cousumption' as the only measure of '

‘la system's- offerlngq. DR g e -

< e
2. According to the '"Volume of Service" measure, high school
-.programs can be consumed by elementary classrooms,
vice versa. The potentlal classroom consumption" measure
corrects this onrealistic'assump;ion by décreasing the size .
‘ of the measurement to exclude high-school classroom contacts ) o
' with elementary programs “and elqﬁentary-school classroom ' '
contact with"high schodl programs. e

El

Because there are so many gxceptions in which programs

primarily intended for clagses at one level are used by

clagses at another level, "Yolume of Service" is not o

discarded, o ' . - : . R
) . o . . H

[ B

To sum up, Services in seven of "the wase study systems are measured in:
_ . . ¢

these twg”ways:

1.- "Volume of Sgrvice" (ND, patential classroom consumption) Where : .
. . . . . v .
. N o .
. M . s [ . ] o L}
’l.’ J;' ' .‘u N : ’ . ‘
. 113 , :
! ¥ 4 N <
. 4 / ¢
. i3% |
- . " ‘ \,

El{[C e )
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. ~ the "ND" indicates (a) that the meaSure ‘is non-spécific

' in regard to the consumability of different typesjof programs
.by different types of classrooms, and (b) that 1q is sensitive
to the d1vet51ty of ChaHHElb the system offers the classroom

\

2. "Potential Classrodm Consumption" (I—S, potential corsumption)

. where the "I-S" indicates (a) thathhe measure is institution-
specific (elementary/hlgh school classrooms -and programs), and
(b) rhat it counts. only once programs that are 51multaneously
conveyed'to the same TV set.

"
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oy CASE STUDY L PR
"INSTRUCTIONAL TELEVISION CENTER, 'ARCHDICCESE OF NEW YORK ' b,

Overview . : : :
YVerview v b
. - ' oL . : - :
The outstdnding feﬁ%ures of this system are as follows: Y
Rhatt 3N ! a

l. -« Its annual operat1ng budget has been kept remarkably small in {

£y

compar1s1on to other systems largely because of its comparatlvely °
small outlays for ITV programmlng and adm1n1strator salar1es

7" and because of the dedloatlon and energy of its supoortefs
B w . . w . Al

2. The unusual geographlcal and. populatlon d1str1butlon featu es
of the system have made necessary the creatib n of a large” and
elaborate ITFS t1ansm1s31on system Thls system provides- data

for est1mat1ng the cap1tal~costs of.- an’ ITES system in a setting

(ﬁxf' that is adverse and unaccommodatlng . o
\3

]

The IIV conveyance capaclty of the system is 1arge enough to
permlt five telecasts of each program, a frequency level that

' teachers 1nd1cate is adequaté for sch@dullng convenience.

c

Y s

" o

' G
Introduction . . . .
. I ’ “ - %

" This f;rst‘of‘the_case study systems is.a member of the Catholic:

R

Television Network (CTN), . a loose confederation’ of ten instiu;tlonal tele-"

vision fixed service (ITFS) systems serving mainly parochlal chools in

eight metropolltan areas in ‘the U.S. ‘Three of the ten CTN ITFS svstems

se¥ve the New York metropolltan area (New York Brooklyn, and Rockville

Center) ., The others> are located‘ln Ch1cago, Pwston, Detroit, Mla R
Mllwaukee, Los Angeles, and $an Franc1sco——the confederatlon s he:jégarters.

R:fchlng 1748 receiving sites dally over 32 channebs, the CTN has striven

& 8 &
fdr ten years to reduce expenses for its members, by sharlng costs for'

E]
.

program acquds1tlon and for new equipment. [Hhe CTN crtes the followfng . -

as ITFS technology S advantages over normal ITV broadcasting (from tne

CTN publlc information brpphure). . -. - .__ ‘ | :
- v. 7 D 1!35"/.‘ ’ ... .
" a l ’ a .



F ) R r- - : ’ . *
' Dk Four channels can broadcast dlfterent programs s1multaneouslv ’ o

| _ ] \? ITFG can target smaller audiences w1th specialized needs '

) . oy ;hlnd1v1dual call—1ns can be served w1th special request ‘Programs.

. £ ITFS transmlttlng equ1pment costs con51derably less than standard TV.

;o p S T
' Ceographlcal Features <2 L ‘ . ™ ' )

o I ) ) ’ T ! )
Slnce this Archdloceséfls composed of ten countles located -in a 4 717

square mile expanse, several 300 foot towers wene erected to transmlt threr

- . “'. ‘channels of ITV to more than 230 parish schoolsqand hospitals The orlglnatf
' . . 1ng 51gndl at the New York Instructional Telev151on Center (ITCY are. sent

o i . by three high frequency (12 GHz) s1gnals over’ d1stances ranglng from 14

P to 38 m1les to three translator transmltterq 1n Manhatten, Cheescot (Rock—

o
<

land County), and Beacon (Dutche $ County) The Manhatben signals are
'?: retransmitted 12 mlles to Staten Islénd The.. Beacon 31gnals are retrans-
K / ~ . mitted 28 m11es to Rhlnecllff (northeranutchess County) and 49 m11es

westwaro acrosq the Hudson Rlver to* L1berty (Gulllvan County) .

° . a

N -
, B . -

The f:rst ‘Broadcast of the New YOrk Archdlocesan Instructlonal Tele~,

v1qlon‘Center took place on May 17, 1966 In October 1966 the ITC began

a complete broadcast schedule on . its. three Channels 8’ 10, and 12.

. \ A L
1 . - . . . .

g

-

One-of this .system"s interesting 'aspects is that'lt conveys ITV ‘to -
" both densely .and skarsb&y populated areas w1th13 a large region equlvalent4 :

x.to one having a Yadius of nearly 39 mlles. The map below de cr1bes the

_ geographical-confrguratlon of the system.," . " . T

, - . ta o ) v AN o oo .' ! ’ \ . . ) -
3 e 'L . . — “ - .

Detailed cost_ and t%thlcal ‘data on five of the remote relay stations'.

are not available since the data were storéd away 10 years a&o.. However,
: N
S cost and ted?nlcal information is available for the two most 1mportant
and expens1ve statlons; the Yonkers orlglnatlon\ftatlon and the Beacon

relay ‘station.

«

Aruitoxt provided by Eic:
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o - Thls system is comp11<ated by the fact that‘unldr
't“¢m1Sq¢ons to other rtlav statiens occur in the 12.5 GHz

v ,dJrLctlonal transmlsSJOns‘to reeeiving@termina}s at usi

l the 2.5 (Ha band. This means,-Ybr fnstahre, that“the;

R ": " on top ot thL Empire Qtate bu ldlng has thret 12.5. FH?
K . Lhanncls tomlno from Yonkers three‘]Z 5 GHz transmltu
Lolng to Stateé Island Tand th ee omnxdlrettlonal 2.5‘

. .for three thannuls g01ng to user 1ece1v1ng term1nals i

T Arpa. g
~ ) . o

Coe 1he whole t(ansm1ss10n system “Was - bullt in one p1
orlglnatlon statlon in Yonkers cost $177g000 (1966 dol
"Beacon Station cost $235,000 (1966 dollars) . The chie

.:for the*tranSmitters'($75,000) and the'BOQ fobtltower_

(599,0Q0). The Bea;on Station's costs were identical
Yonkers Statioh‘ekcept for an-additional §60;000¢for 1
3}: We may estimate that. the other stations cos¢ apprdxima
l ' §786,000, for a total t;answissfoﬂ sfstem‘cost in 1966
e "(mot\iheluding costsfat'qser sites for mi¢rowave reeep
' -‘eduipment).- ‘
. . v . ) _
The entire transmlsslon system cost $754 per squa
L \ . coverage area and’ $5 357" per average site (elementary
) HoWever, thes figures mask the’ great d1spar1t1és betw
to transmlt t? ‘the averagt remote site in the sparsely
and what 1t cdft to’ traﬂsmlt to the average site in th

reglﬂns. fhe table below dlsplays these and other dis

not*inrlude fourrCOlleges and nine hospitals )

.
3 | ® o

v N \ B
v ‘ \

! ' <
_— s
>

’ - ' ' ot

. E3 '
N The 1nd1v13ual <osts of- all the transmltters but
. .. e.are uncertain, so the amounts in No. 10 through No. 1¢
7 the subsystem columns. -

— - ! . . -

oo 13

(@p
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/ .. TABLE I-#
\ ' SUMMARY DATA:

INSTRUCTIONAL TELEVISION CLNTER ARCHDIOLFSE OF NEW YORK

- | - . Sparsely® Denserb . )
® \ ' Populatgd’ Popu}ated Whole

o o ! i ) Regions . Regions . System
1. Atéa (square miles) 4,162 555 4,617
2. Student population . 14, 900 83,104 98,004
5.'Number'of reception sites . 39 v 185 : 224
4. Nuiber of ITV classrooms 525 2,535 . " 3,060
5. Number of rooms per school C 15 4 . 14
6.'NLmber of students per school 382 | o449 "38
7 N&mber of schools per square | . ;

mile ' . _ .01 .33 .05
8. Number of students per : . : -
' square mile - 3.6 . 150 - 20.8

9. Number of rooms per square.

. mile . S 13 t4e .65

A

“10. Transmission system' capital

costs® (approximate, in 1966

dollars) | $687,000 .- §513,000 . $1,200,000

J1. No. 10 per square mile - S 165 8 924 Sf S 254

12, No! 10 per school s $17,615  $ 2,773 s 5,857
13. No. 10 per classroom § 1,310 s 202 8 392

14, No. 10 per student $"_ 46 'S f'6 V ) 12

aRoqkland, Putnam, Orange, Sullivan, and Ulster Counties.

bWestchgster (Yonkers), Bronx, Manhatten, and Richmond (Stafek\lsland)

12
v

P

“These are absolute costs that have not been amortized-over the subse-
quent 10 to 15 years. Since this equipment. is expected to last until 1981
or after, Ne. 14 is highly misleaing ‘and the costs there should be
amortized and dlstrlbuted over all Students from 1966 to 1981. .

237

9
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A fourth ITV channel is presentlv being added to the existing three
channel system to prOV1de medical programmlng to ll hospitals The’ existJ
P ing three ITV channels will be uséd in the hOSpltalS by young patlents,
but channel space is needed for sptc1al orofession 1 medlcal programmlng
for hospltaf//iaff without- crowding thL ex1sting capac1ty that’ bas always
been reserved for elementary and secondery ITV. The fourth channelfwill

..,

ptobably only be received by the hospitals;

The capital cost (in l976‘dollars) for addlng ‘the extra channel to _
the whole system 1s‘$304,000 This includes $110,000 for 12 GHz equlpnent
and $156,000 for,_ 5 GHz equlpment Amortlzing this capitel cost over 15
yeats y1elds a per annum flgure of $20 000. . Lo

. ~ The per site .oust of this transmission euuipment is higha(almost.$2,00(
. per site per annum) con51der1ng that it buys only a single channel _The :
per site- annual sharé of the amortized cost for the origlnal three—channel
i ITV transmission system is only about 357 (1966 dollars). per school per
M~ ,annum. However, the Arcndlocese believes that the ITFS system can grow
.. into- the chief multl-funttlonal communicatlon‘huh for the whole area,

thereby enhancing ccmmunity bonds and links throughout the Arthdiocese

o .
C
t

Camcity and Capacity-Allocation

~

- - A) ITV Supply and Potential Consumptich. The volume of ser&ices

provxded to thié sysrem S COnsSumers can be measured, but no data exists

» on actual consumptlon of ITV 1n‘the c]assroom The New York ITC's pro-
gram evaluation survey instruments ask teachers .about which programs they
liked or did not like end abeut which ?rograms\they wculd like to haue
repeated'the following yea;;hbut they do not ask teachcrs for the number

of hours their TV sets are turned on nor for viewer attendance numbers.

[
<

It is therefore impossible_teldetermine the total 1975-6 con-
sumption of ITV in the New York system in terms of actual student-contact-
hours. Nevertheless., the: "volume of service' and the "potential class-

room cons umptlon can be estimated.

. ‘ - 140

138
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In 19756 the New York'TTC conveyed (transmitted) the equivalent

.of 1750 continuous hours of ITV to the Llemontarv schoolq 1n the Arch-

diocese and the thlvaltnt of 250 Lowtlnuous hours of ITV to tho qecondary
schools for a total K-12 transmission volume ot 2,000 hours . Since Lhcre
agb 3060 elementary classrooms and 530 secondury classrooms that are wi}eq,
for.ITFS réceptibn, the 1975-6 K-12 "voiume of sérvicq”* was 73180,000 s |

potential classroom contact hours (pcch). The "potential classroom con-

T o

'

ok

sumptsdon'  volume was 3,201,000 pech.

New York lT('Lngtranqm1t to studenLq for about seven hours
ver day 169 davq per scho;ﬁ year., Tth g1veb the q\qtcm a K-12 ITV capac1ty
of 5550 cont inuous hours per vear over its three TTFS channels. However,

it dctuaJLv transmitted ohly aboPt 2000 contlnuous hours of progptams during

L9756 for a Lapacltv utilization rate of 57 percent.

It should not be inferred from this that the system could compress

all of its transmission into two ‘channels. TIf 15 minutes of each hour

are reserved for recess, changing classes) cte.,  then the utilization rate

‘riscs to 76 percent. . Scheduling flexibility is an equallv important factor.

[t is upually the case that all three channels are in simultareous usc

and that, for instance, two channeéls are needed yhen one 15 minute program
.

"has to begin before another 20 minute program is finished.

The exﬁra mnryin of capacity in this svstem can be regarded as
prov1d1ng the trdfilc sthedule flexibiljty necdcd to. ensure that the timing
of 1TV Lrlnsmlsslonq can be determined according to rrtLLria of educational
excillence and user preference instead of according to criteria of traffic

compatability "Tmpoused by technological ~onstraints. The Center was rarely

forced to reject an important program having valuable educational content

just becnuse its lQﬂ&Ph.did not matchexisting paps in the schedule.

v

v

'4'4' ) T !
»H

. . For a discussion of these concepts, sce the Introduction to the

Cost-Service Studv.
I3 r
183
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i
On the other hand, the 57 percent (perhaps more realistlcally, l
76 percent) capaclty-utrllzatlon rgte may say somethlng about ad hoc &
short lead- t1me transm1551ons in response to 1ndiv1dual telephone Sp&Cla#

. requests." Gaps d1d exlst in 1975-6 schedule and could have been fllled

3

‘if users had chosen to rece1ve transm1s31ons at those t1mes
! } - v

a

There are several possible explanatlons of/why users d;d nog -
try to take advantage of these schedule gaps. The most plau31ble explana—»
‘tion is that the po;nlar hlgh qua11ty programs were already a1red so often y
e <. that extra repeated transmlsslons of ;hem were unnecessary.' The* Arch— o
diocese has been unable to purchase a large library of high;quallty elemen—
tary programs to supplement the programs already included in the formal
schedule. So an’ ind1v1dual request for a spec1al ad hoc transmlsslon of
a program during a gap in the schedule is usually a requ%st for a trans-
m1ss1on of the program that is addltlonal td the five. repetitions of that
program that have already been scheduled This may suggest that the Center
needs, not less capacity, but greater financial support to acqulre'sup-
plenentaly high-quality programs aimed at serving individual needs for a
. ' wider range of diverse programs (not a wider range»of v1ew1ng—t1me oppor-

tunities) Tt also suggests that five repet1tlons per program are suf—
ficient to meet individual user needs for scheduling flexibility and con-
venience. '

B) Mass Scheduling:and Individualization. The ITV Center reserves

nbout siy hours per.day, or 30 percent of its absolute capacity, for re-=
sponses’ to individual requests for transmissions of programs on a "call-in"
basis. This s€rvice is called '"Dial-a-Lesson." The rest of “the absolute
tdpaclty 1s reserved in the moré conventional mass-scheduling way for
transmissions that are scheduled well in advance of their transmission
dates on a system—wide mass popularity basls The utilization rate for
nss-schedu]cd transmission is fairi- high at 69 percent (90 porcent)

FOPSOR - - 2

lh(“76 percent' in pnrentheso is a reminder "that the 56 percent
is absplute and does not take into account the fact that students, are not
really abte to view 1TV for more than about 75 percent of the H0-minute

hour. ' 1 4 O

o ' _ 142 . * g
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| TABLE 1-B . .
SYSTEN UTILIZATION: - TNSTRUCTIONAL TRLEVISION CRVIER, ARCHDIOCESE OF NEW SORK v
Ly ) R R ] ) . !

]
. A = i

i, S - S L . . Lo
: Total, C seefuled " Scheduled |, Unschétuled
. L - Number, Utilization's } Orig;nal's“ Repetitions Transmissions
v - L ~ of odes (hof) " (rof) - (hof) . (hof)
) “‘. v f . A . A ‘ o ‘ v > B
A 1975-76 Actual TV Capacity, SRV ARl "39? . B,
T in Continious Hours . B 5 R - Y SR - "
' e ! ‘ ofs ' k ‘ ' /I [ o o ! v [/ ! ‘ Hn"“ '
B 1975:76 Actual 1TV Urilization , 2,000 S In0n - 807 w1
" . o L ’ - ﬂ:r\ —
- . . I‘ ' - . . ' ) ) . 'I.:i.") '
. (0 Scheduled Original TV v, Y S | ‘
T Ctemsmissions el o b Ty 1007 T na. :
u ' FE ® ."'J,,‘\;‘ i \. ' ’ ) o N e ' H ' . A ' 4 . .
D Scheduled Reperitions™ 1,376 Coe e \ na
: " l ) ‘ ‘. , " ' . . 8 ,\ . ) \ , '
£ Unscheduled Transmissions w0 R Lo 1007
v . | ’. " ‘ L ‘ \ ‘ ' ) .
' R : o o g q
. A ‘ B o
Fotimardd Potentinl \’Qltlnie of Services: S R
TR - B ! ‘ Yo ’ :' " ""~ ' ' [}
(Volume of Services: 7,180,000 per classroom contact hour .
¢ Potential Classroom Lonswmption: 3,207,000 per classroom contact Hour
1 : L . Vo o
v f
i : N
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o
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So the_ lower 57 percent (76 percent)¢overall utilization rate noted in'_'. _';

the preceding section is obviously due more to the under—uoi117ation~of

...4"‘

the 1ndividualization capac1ty than it is due to the undenrutrl zation

.+ of the mass- scheduling capacity

'S I

Both elementary and high schools in the Archdiocese carr take.? St

e

advantagF of "Dial-a-Lesson:" But the ITV Center conveys secondary level
ITV to secondary schools in the; Archdiocese ‘ ]y on an individual "special

'-request basis. Here is<¢how the Center presents th1s program to the teachers.

. ~ . :\ . k] : - .
' . : : . %
" ' « Realizing that .the use of telev1sion at the secondarv school
level requi’es a different approath from the one used successfully
with -the elementary grades, ITV will offer high school programs on
a call-in bas1s 3 N

To use Dial-a-Lesson, the teacher surveys the contents of the
Broadcast Manual andiselects the programs from'particular series
that he or she wishes- to use for student instruction. Having
selected the lesson, the teacher then writes or telephones the
ITV stedio and makes known the request stipulating the des1red day
and time of broadcast S o ¢

-

Priorities, of course, myst .be established by selecting for °
telecast those programs receiving the most _requests and for special
programs that must be broadcast. :

It is hoped ‘that h1gh school teachers will view Dial-a-Lesson
with its request feature as being more useful than the ripidly
scheduled broadcast of a regular ITV series and an easy method.

for obtaining lessons on.a "what-I-want--whe 2n- I-want-1t" basis. .
N Y

" The New York ITC possesses 27 series of programs for secondary
’stud’A\s\in 11 subject areas with an average of 16.5 programs per series.
Since the average length of each program is 25 minutes, this library col—
lection contains nearly 190 continuous hours of programming tailored to.
the secondary ¢lassroom. To this myst be added 31 hours of other special
programs that are not arranged in series and are targeted at secondary,
college, and adult viewers. Altogether "Diil-a-Lesson .contains 220

continuous hours of prohramming



‘ As promisTng and progressive as this proéram appears to be,
it is less well®utilized than one might expect, lhe New York ITC'reserYeé'
almost 31 1/2 hours.of its total weekly trensmission capacity for '"Dial-
a—Lessont_ This mcans that a total of more than 1,000 continuous hours
. . of capacity are rtserved for ”D1al—a—Lesson during the 169 day school
. ]ear. Yet the Center repcrts that -only the equivalent of about 280 con-
tinuous hours were actually transm1tted on this basis during 1975-6 Th1s
represents a utilization rate of about 28 _percent (37 percent) of total
reserved capaclty i :
,

re . N : Ve . N

’ There is no question that the prime target of the ovérall.system
issthe-elementary school child. It is therefore undérstandable that
priorities for formal scheduling favor. program pooularity rankings‘by »
elementary school teachers. That the utili7ationirate‘for "Dial—a-Lesson"{lf
“is only .28' percent, may indicate that "call-in" individualized scheduling
of ,single programs is suited to one set of teachers while mass- popularity
schedullng of semester-long ITV series is suited to a different set of

-teachers. On this hypothes1s "Dial—a— Lesson" Wwould seem to attract the .
teacher who *wants both the‘}//

ontrol and the respon51b111ty for the organiza-
tion ‘of his/her course. It might tend to discourage.the teacher who ap- -

preciates the outside help in structuring his/her course afforded bv text-
books, departmental exams, and semester-long rigidly scheduled ITV courses.

-

C) ITV Utilization in the Schools. In 1975-6,. the New York TTC

devoted about 9 percent ($25 000) of its ogerating budget to prov1d1ng
ITV utllization support to the schools. This component appears to be, _
.vigorous, well—pldnned and highly cost-effective (cspeciélly giVen-that
one-third of the utillzation—support budget went to pr1nted teacher
'sup@ort materials for the ITV programq)
!
~‘ ‘ Utilization-Sup[mrt'serviceslfall into two categories:  ''Teacher
Educatlon ~and ”Service;.“ Teacher education'activitics include visits
to most of the schools each vear to Aiccuss programming and TV ut1117at10n

programs with teachers and to prov1d 1nformution to school facultv mcetlngs.
: 144 -
. 145

Q

Aruitoxt provided by Eic:



- i s . - . ) A
> - T ) 5 R : . .\
' P The purpose of these visits is both to

.—12! &

give and receive informa-

tion. Currently, thé ITV staff is recommend1 gretthe division of each ITV

ed'with individual head—

v’v‘

class 1nto ‘groups 1in order that one group (equ”
: sets) can watch program transmlsslons at the same time - that other groups-
are rece1v1ng face—to ~face instruction from the clfissroom teacher. The

ITV staff is also,trylng to _persuade .teachers to overcome semantlc.pre-

’:J' a judices by recognlzlng that programsflabeled for: certaln speciflc sublect W

areas can be effectlvely used in othér,subject areas. F1nally, the ITV .

/

staff is constantly trylng to gather information from the’ school staffs
about their’ needs, the quallty of the programs, and schedullng problems.
The ITV staff hopes to be able to use profiles of teachers and students

to 1ncrea se 1nterest and" support for ITV in those who have been unen-

t . -
LI . : :

thusiastic in the past.
’ ’ ' F

- - . . [y

[}

~ The second "Services' category of act1v1t1es includes (1) aq
i 1TV newsletter and the sale of guidebooks and schedules! (2) sale and
. {‘1nstallatlon of headsets fér 1ndiv1duallzed studént use,.and (3) the [
collectlve coordination of serv1ce contracts for maintaining and repair-

ing rece1v1ng equipment in the. schools. . ;
. s N _
- ¢ ) e . : . R

S8 - - a

, ( Inbearly 1976 the. utllization“staff (Suzanne Rothenberg aided
by 9uzanne Berard) des1gned and 1mplemented a survey instrument to serve
the -needs of the Archdlocese., -The’ results of this survey appeared in the

New York ITC's ”Study to Determ1ne the Teacher Attitudes and Utlllzatlon

of Televislon in the“Classroom." The general goals of the study were to

/
'deLermlne "(1) the frequency of viewing according to subject area in grades
four through .eight, and (2) the correlation, "if ,any, of specific teacher

"

attltudes and experience to the frequéncy of viewing. (p. 1) the focus

of the analysis was on detecting posltive correlations- between frequency
of teavher use and respopses’ to statements/questlons about factors that
were suspected of being causally connected to frequency. Over 700

’ : teachers responded to the survey.

R . . «
» N ry “

; ' C S 146
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N " . The statement/question in the survey that is of most interest‘. .
here ‘was No. 13: “Schedullng is a major problem in using ITV." Teacher
responses showed that in on1y 47 percent of the cases were frequent users
of ITV correlated-w1th schedule complaints or infrequent users of ITV
correlated with no schedule complaints So, there was only a slight

‘“poqltlve correlatlon between flequcncy of use and schedullng complalnts.

This is exactly what one. wou;u expect if the system 1s d01ng an adequate,

but not ‘a superlative, job in getting programs to. users when they want

o
- -

them.# .

+ . - D) Coursewarelw Nothi will be sa1d hcre (or in any of the other
case studles), about the quajﬁty of programmlng that is delivered by the
‘ITC to the schools in the New York Archdlocese, .Something should be said,
however, about the sources of the courseware'since‘themcost of the course~

_ware 'is one of the three factors that makes this system's operations budget

°

so remarkably low. ' ' -7 _ , ' ¢

. The ITV Center's two prinbipalfsources of programming are the

mgew York tate Department of Education and the Catholic Telev1s1on Network
(CTN). The New York State Department of. Education considers the ITC as
s1mplv a resident purcggser of its programs on a par with any New York
State school school district, or New York State citlzen The qtate buys
and leases_ programs ‘from the major vendors either on 1ts own or as a member

¢

of ‘buyer-consortia. It then makes these available in most cases to any

resident of New York State for. only a small business operation fee plus

the costs of dubblng the programs on the Buyer s tQLFF (The buyer can ///~
" do his own dubblngrand not pay the State for this.) In any everit, the

buyex‘::%st'supply the tapes. No fewer than 20 full elementary school TTV

courses were gequired from the State_in 1975-76 on this basis.

:‘The Nei York Archdiocese also joins with some or ali oﬁ'the
other merbers of“CTN%to.purchase programsdon an ég hoc consortium basis.

Different vendors have different cost-per-nwember schedules. Generally,

| 146 | L
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Aif all ten members ofs CTN agree to ]oln together in a temporary ad hoc
consortium to buy a certain ITV course, the p of the cour&e for each
member w1ll be anywhere from-20 percent to 75!icent lower than the price
n-the member Would have hao to pay if it had purchased the ccﬂrse separately._

. Tnla per- consortiumumember price reduction shrinks as feweréCTN members

are invelved in buying the course.

- ,at

Cosis . '
’o - OStS | P » \\.. \

&)  Capital Expenditures. In order to compare this ITFS system both

&

to other ITFS systems and to ITV delivery systems based on other kinds
’of tonveyance technologies, the costs for building the microwave trans—
mission/receptlon system ane separated from cathal and other expenditures

-«=
which Would be incurred by any-IlV delivery system. !

.

/
'y

"This ITFS system s pr1nc1pal capltal expenditure was for the
consrruction of the microwave transmisslon system A large initial ex-
penditure was requ1red because (L) the system as a whole has a relative1)
low student populatlon dens1ty thereby requiring multiple translator- v

Y transmitters to achieve adequate coverage, and (2) the Manhatten area has
many tall bulldlngs, thereby requ1ring an extra tranélator transmitter

*.
P) el

perched on top of the Empire State Buildlng

| s

— ' The transmission system start-up capital expenditure came'+o
$§1.2 mllllon_(l966 dollars) for one main transm1tter and six translator-

"y . transmltters Given that most of this equipment will last for 15 vears .
(1966-81), and since the average annual, enrollment iq the system is

around 100,000, the annualized per student cost of this basic transmission :

. equipment +s $1,200, 000 + (15 % 100,000) = 80 cents perystudent per,year.
" If the annual pottntlal consumption (I-$) is 3, 201,000 "pcch, *then the

entlal classroom—contuct-hour;cost of this transmiss1on

equipment’ is 2.4 cents. - ' B ‘ ) L

N ~ 147 )
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By compar1s0n, total receptlon equxpment costs came toﬁaround

q600 000" (1966 do]lars), nalf the sf7e of the caplial cost of the Lrans-

4 >

s . ,——
mission side, ¢ » e
: : o : .

A . _ AT v
The entire convcyance system (transmlséioh and reception com-

bined) cost a totll of S1, 800 000 to construct For purposes of comparison

‘to other kinds of 1TV convtyanc SthLmb, this cost amQunts to'GR 036 per

school and- less than 4 cents per annualized notentlal classroom contact hour.

.

? "-‘_.’ & . ,_‘)

.

L3

Tﬁls tlgures do not include the cost of building the main pro-:.

. i “ - L - - . > ) }
ductlon stud10s and the control rooms at the Yonkers faclllty which come

“to a total of around $2 million. Thus, the total initial capltnl invest-

S ] [}
mznt in this ITV distribution. system came “to 63.8 million ($2. .53 per (/
student per year, 7.9 cents per pcch). Howevcr, since most of this moneyv

wds spent'in 1966-67, this estimate’may bé-consjdered misleadinﬂly fow

s1ncc it does not rerlect the effect of inflation. To statP'capitnl costs

N

in terms of 1976 dollars, the estlmate can be mu]tlplled by an 1n€1§t10n

'fdctor of 1, 65 .to- yleld the corrected estlmate of 36,270 000. o - f

«

Although this number is technicelly supcrior to,the,l966'figure:'
it may actuall&ube more misleading in.certain respects since thé,I?V;
¢lectronic equipment-needed for botn convevanc*-and progrém p*dduction o
was, Ln constant dollars, fdr mor ¢ ekpensive in 1966 than 1t is for S»J ‘
Compakable facility@today.. The Arcndlocesc of Chicago, for anmplo,

needed only, $2.3 mrillon to equip a very sophlstlcated modern facility K

for program productlon and control *room functions,-and $1.7 m11110n for

EW conveyance system that is roughly comparable to New Vork'. "So it seems -

that tcchnologlcal progress in th1s area has kept pacs withminflation.

-

' . ~ - ‘ Ca

The New York.ITC reports that no significant aplta] e,andltur;s

were madc between 1966 and 1975 when $700, 000 was (and is stllL helng)

o,

spent on converting trdﬂquSSlonS.f'Om blark and white to color. So, K

(c<clud1ng the §300 000 cost for adding on the fourth Qhanne‘) we ean,

. . - P
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e
E

0



w

;thexnelghborhood of $4,

‘only 5288, 000 ($2 90 per student, 9’cents per- pcch)

- have CXPECtLd a- flgure an order of magnltude greater.’

‘hood,

“percent ($39,000) for equlpment marntenance and repairs and 16 percent

($46,000) for bu11d1ng rentals,and ut111t1es

. ‘the

s T
- \ ' * Y
~ e . - R g
g . - - "'

- A

’ ~
estimate that the txand totar capita& outrav.for this ITFS system

1s in
00 000 (unadgusted dollars) or $7,000, 000 million
(1976 dollarg) cover the 11 year pErlod from 1966 through 1977.
b , V{\ TS
A - " - : 3
Operatlng EXPEHdltUrLS
W

B). On the face of it,

feature of th1s system is that 1ts annual operatlng budget for 1975-6 was
The primary reason
for this low figure is; the ehtremely smal} pcrtion of the budget thater,

§36 500

is devoted to’ program atqulsition and productlon One might "

Qecondarv explana-

v tions, for this* low flgure are (a). the absence of salaries for the chief

(9

the moSt remarkable

admxnlstrators of" the system who are members of the Archdloccsan Slster-

and (b) the dedlcated and self-sacr111c1ng support from the taff

and rhe Archdlocesan”comﬁunlty

This programming expenditure accounted ‘

for only 12 percent of the Qota] operating budget which compares to 14

°
1

“ N .,.‘ - ~ N

a

! - ', Three hundred th1rty-s1x hours of elementary programs, and 120

hours of hl?h school programs were acqulred 'out-of-house” *(mainly from

State of New ork) foy $12,475 and $2 100, respectlvely

A\so acquired "out-of- house were approx1mately 200 hours (QZ 000) of -

' college programs and 100 hours ($1, 500) of teacher in-service programs.

‘ﬁ.Soventy -one, hours of elementary programs, and 68, h0urs of 'high scheol

programs, were prodULed '1n—house for $25500 and 812 000 respectively.

.f. N

»

.\.)',

Tey

Y

To this must .

~:be added xpplox1mdtely $6,000 that the ITC -pdaid* for dubbing its own coples
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i | , CASE -STUDY II e
THE CATHOLIC TELEVISION NETWORK OF CHICAGO

:'s._/

Overview

The Catholic Televxslcn Network of Chlcago (CTN/C) began serv1ng the'

_\rchdlocese of Chlcago w1th ITV and other televised sarvices 1n 1975-76.

.Th1s ITFS system is dlscussad for two reasons: (l) it prov1des 1975 informa-
tion about the initial cap1ta1 costs_peeded to launch a large ITFS distribu- .
tioa“Sysﬁem, and (2) it illustrates ﬁhe potential, of this mdltiple—qhannéih
technology for dispensing closed-circuit ‘services to meet the needs of a
w{de ahd'diversified range of aﬁdienqes;

”?

¥ .
‘J‘o /!

o

1

eographic and Technical Features of the”fonveyance System*

The CIN/C and the Archdlocese of Chicago are coterminous with Cook and

. Lake countles and have an area of l 411 square m11es, the ITFS transmissions

PR

actually extend bevond the perlmeters_of these counties to covar'a potential
viewing area of 2,520 squafe_miles. Since metropolitan phiéago has a popula-
tion of 5.9 million persons, the density of the area is 4,200 Jperson per

'square mile.

In 1975-76 the Archdiocese enrolled approxiéately 140, OOO'elementary and
. ‘junior Hhgh school students at 363 parish schools g1v1ng the CTN/C system
+ a student population density of about 100 students per square mile. The
average parlsh school has 17 classrooms that are wired for ITV reception
for a total of 6,170 ITV rooms in the whole system. This. gives the system
-a high potential classroom consumption density of about 4.4 ITV reception
rooms per squarewmile. Given the high uggrcga%ion level of 17 rooms pet
receptian site, the Archaiodese is ideal for ITFS ITV distribution at least
as far as the demographlc distribution of ITV consumers is concerned.

* -
/ These features are"summarlzed in tabular~form at .the end of the narrative.

c . 182
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The Chicago area, however, does contain enough microwave signal obstaclet
to require sophlstlcated transmlssion facilities.. The main transmission

N
tover (WAC- 262) is perched,on top of the Sears Building in Chicago s "Loop"

district and ;eaches an above-ground height of 1,460 feet. Four channels\
are transmitted to the Sears Tower at 12 GHz from the main studios a quarter
+mile away. - The fhars transmltter broadcasts ITFS c- grotp frequency signals
+ to. parish reception sites in a 44 mile radius. The Sears transmitter cost.

about $150 000

v

<
A second transm1tter (Schaumberg) is located 24 m11es to the north of
'the Seard transmitter from wh1ch it receives 12 GHz s1gna1s. These s1gna]s
"~ are translated to ITFS F-group broadcast signals that are plcked up by par1sh
recelvers w1th1n a" 35 mile radius. = The Schaumberg 51gnaL is also picked up
9 miles away by another transmitter (Mondaline)“which translates the F-grpup
signals tor -group broadcast signals that are rece1ved within a 14 mile
radius. Th€ Schaumberg transmitter. cost about $145, 00 and tne ﬁondallne
about $95, 000

o e u

_ FinafIi;“a“transmitter~south of the_ rs Tower in Orland Park- picks up

-group s1gna1s from the Sears transmitter and translates them to F- group

1

signals for broadcasts’ to par1sh receivers within a 14 mile rad1us. This ™

transm1tter cost about $120,000; the extra costs being for a 490 foot tower
. " N . id -~

and associated installation fees.

R

P . » i

. Altogether, the entire transm1ssion component of the CTN/C ITFS con-~

’/

veyance system cost about’ $500,000.
' : -'.',,

Turning neWw to the IlFS reception comoonent of the conveyance system
there are a total of 419 sites altogether, 363 of which are parishes with .
schools. The reception apparatus at the average site cost around’ $1,000
broken -out as follows: mast ($350), antenna k$240},'down—converter f$325);'

amplifier an .J-S converter (5190), and installation ($500) .

153 o .
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Internal closed c1rcu1t leLrlbutlon wiring costs in the” parlsheb witn

schools averaged close to Kl 400 for w1r1ng 17 rooms and 22 outlets Hence,
the reception costs at the average school site totalcd approx1mately $3 000

i or $176 per viewing room. l{.the costs for the syQtem s transmlsqlon com-
ponent are distributed among JuSt the parlsh schools, then they come to q81
per classroom. So the cost for the whole conveyance system was only 5257
per room, including internal wlrlng ‘costs. The start-up Cdpltal receptlon
costs for all the 361 parish schools tntaled 5}1090,000.

t
; . X \ & N
\ . . . Q . ,

lne other 56 non-s chool 51teq 1nclude 28 parlsheb without schools, 16

parish rnatorles, 2" collegeb, a hoapltal w1th 125 w1red ‘rboms, and a cable

.

headend serv1ng two outly1n bchool 51tes. Sinece wiring costs were les&

n

for these non-school sitesj the average per site. capital cost for reception
was about $2,100 for a non-school system total of $118,000. This brlngs the
‘total capital costs for the reception side of this conveyance system up-to a

little mpre than'$13200,000, almost 2.5 times the cost of the transmission

-
v

side of the conveyance sys%em

. . . B .
Lo
v

- - Defining the "ITFS conveyance system' as all the hardware between the
signal orrglnatlon control room. and thé TV sets/monitors in the classrooms
and other viewing rooms, the CIN/C system's total capital expenditure for

the IFFS conveyance system amounted to approxlmately $1.7 mllllon.' This

. figure averages out to about $4,100 per receiving site.” -

.

For g system thls large, one mlght conjecture Lhat the conveyance system
costs would tnnstltute at least half of ‘the total cap1ta1 costs for buxldlng
the system. Howevery the whole ‘CTN/C _system. actually requlred a start—up
capital expenditure of around $4 million. Forty-three percent of this wcnt

L © towdrd the constiuction of the convcyance system. The other $2. 3 mllllon,:
or J8 perccnt went toward bulLdlng sophlstlcated prog ram'production studios
-dnd broadcast control room equ1pment and facilities [f this cost is dis- ~
tributed among just ,the schools in the system, it comes to $373 per classroom.
Comblned with the - $25 57 per room cost of the convevance system, the total

system cost was $630 per classroom. %
155 | - ’ "
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Capacity and_Capacity-Allocatiqn'

. N

- . o ) N / .
CTN/C rcports that 58 k—8 series (lTV courses) were scheduled and aired

during 1975-76" The average series had 30 programs Or installments. The
_\average program was about 18 minutes long and aired 3.5 times. Multiplying ‘
_tnese factors by one another to determine the . total amount of actual ITV

service to the parish schools, we find that the equivalent of about 1,800

continuous hours of‘programming were scheduled and delivered to consume.s

\Y i over three channels (8, 10, and 12) o , v | R
'\\ - " Gince transmissions -can occur from 8:45 to 3:05 p.m. every school day
\\ for 169 days per school year, the portion’of the ITES system devated to
i, N\ grade—school—level,ITVTservicerhad’a capacity of“about 3,200 continuous hours.
. , - : , ) ¢ '
":“ - : . . ., 2 . °

Therefore, ‘the CTN/C s utilization rate for scheduled K-8 ITV service
in l975 -76 was 56 percent (1800 *-3200) < e

.
-

4

RS

a ' To this must be added those transmissions of programs that occurred on

| a soecial request individual ' call -in'" basis. " CTN/C reports that there were

. 570 transmissions ‘of this type during the year-which- is - -equivalent to 170
continuou‘ houtrs or 5 percent of the 3, 200 hour capacity. This plus all
other K-8 IV servrces raises- the 56 percent ut‘lizatioi rate to a grand

total of 62 percent. This implies that CNT/C's potential consumption can -

;i .o - _be calculated to be: l980 hours x 6l70 ‘rooms X" Z; -= 6.5 ﬂ11]10n potential
{,J . . classroom contact h0urs. This utilization rate has been calculated on fhe )
. o ' f assumption that the system has only a three-channel capacity Actuaily,
. ) : ‘CTN/C can ‘transmit over 4 channels, it simply did not use the fourch channel
-during 1975-76 for K-8 ITV serVices 1t the{fourth channel is- addea into
the calculation of CTN/C s total capacity, then the total utilization rate
of K-8 ITV drops to 46 5 percent. This underurilization is predictable.for
the first year of operation, and it may ‘be that the total. utilization rate
will climb into the 60 percent range when teachers get used to ITV and become
_ better acquainted with inoiVidual "call-in" special—request pOSanllltleS

It may be that tnere will be opportunities for other Chicago based non-prorit

156

jad
¢
L




[

educational organizations such as Chicago TV College to lease portions of
the fourth ITFS channédt~}

During th1s first year of gperation; the CTN/C concentrated its energies
“on organlzlng “and consolldatlng its servttes for the ITV consumer group whose
needs were best kquwn and most urgent: the parish schools, From 1976 onward,

‘the CTN/C plans to\iznote much more of its attention to the improvement ‘and

expansion of servicey to other groups. _

The most impgftant of these i? the group of lay adnlt'phriehibners.

It ig hoped that ITFS will be able to provide-this group with access to adult
education’at parish 51reo whlch might be moré accessible than other ex1bt;ng
institutions. The (TN/C plans to devo e much of .its resources in the future
tqfnhe development aad prodnctlou of TV-progrdms for this audience. It is
EXpected that these can be best made available -on an individnéllrequest basis
ro parish neetings and study groups that woutd occur whether the ITFS_S;sten
axisted or not. ‘The eguivalent'of about 630 cphtinuoUsnhcurs of programs

“were aired 'in 1975%76 for this audience.

Another important group *"hat the CIN/C thinks can beunefit from the TITFS
syetem is the Archdiocew:'s instructional staff. The CTN/C furnished teachers -

‘w1th the equivalent of about 230 contiauous hohrs of in-service programs LA

Yuring 1975-76. | _ ' - oL :

P

<,
-

4

Y

’

»

Outside the1parish recepticn sites, CTN/C also serves two colleges and
a. hosp1ta1 The latter consumes programs 1nt0nded for the audieénces that '
have already,been mentioned. But the collegeq in 1975- 76 d1d receive two .
‘college courses ovec the ITFS system or the equivalent of 50 continuous hours
of programs. Five courses are planned for 1976 77. . -

e
4

AJtogether, these non-K-8 groups wére-furnishéd with the’equiValent‘bF
.about 1,080 tonthuoushourb cf televised programe cver CTN/C s ITFS system
When comblned with the 1,992 hours 1ntenged for the K-8 audience, the 'sys- -

tem's total supply of telev1sed services to all groups. amounted to the

~
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Support Services for the Schools. The CTN/C provides substantial utili-

zation and other services to the schools. Four staff members are assigned .

to inform teachers about programs and about how they can 'be best used in the

classrooms. This utilization staff also acts as a conduit from’ schools to

the CTN/C for information about classroom utilization problems and needs

©

It is estimated that the average cost of CTN/C staff consultations 1n the

©

schools agerages 519" per school.

-

Equipment maintenance and technlcal consultation support are also pro-
vided to the schools on a request basis . CIN/C's total exponditure for this

N
kind of suppo't in 197576 amounted to $18, 728 /

Finally, the'CTN/C makes program‘guidés and materials'available to \

teachers for all 57 .ITV series The schools pay for these on a cosL—plus—
hanaling—charge basis. Beyond making these printed program support materials
available to schools, the’ CTN/C expended $8,000 in l975 76 for program sched-
ules, TV coordlnator'bulletins and preview 1nformation, andaprogram evaluation
materials. .

™~

: ITFS Programmingr It is. CTN/C' belief that thL educational goal of

indiVidualized 1nstnuction can best be served in the ITFS ITV stroFture by
stress1ng the delivery of ‘mini-series instead of ‘one or two semester long
ITV courses. It 1s also. expected that this stress. will make it poss1ble

ror the ITFS system to serve a far broager range of classes than‘could be

@

served if only,semester-long courses wefre aired.
) . ° R " ‘ . . "
¢ . - -

of the operations budget funds that went for pnogramming, most ‘were

" These costs were kepf

spent on programs that were acquired 'out-of-house.
low because of CTN/C s affiliation with the national Catholic Television o
Network the confederation of "10 ITFS systems described in Case Study I.

CTN—orlginated programs tend to be less eypensive than the national average

[ 1 -

187
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'equivalent of over. 3,000 continuous.hours of programs in 1975f76:(sqe Table II.C
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because the costs for the ITV talent are often nominal or non- ex1stent.

MoYe importangly (because most \programs are acqu1red from non-Catholic

-

vendors), programs are made avallable to CTN/C by the national IrV vending

'lipréries'(AIT, CGPN, PTL, and so Qn), at reduced per COpy:rates.when,CTN/C

joins with other CTN memJérs into purchasing consortia?

ki

3
'

Altogethcr, the costs in 1975 76 for the I”FS programming for all “oups '

Lotaled around $41 OOO ‘or about $100 per rece1v1ng site- for the 419 sites.

. . -
t
A

T RS
y

Total start-up capital expenditures are summarized in Table II.Dete
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" TABLE TT.A . - .
*/  GEOGRAPHICAL FEATURES: CIN/C '

e

L. Area (square miles) . 1,411 (2,500)
2. Student population. : o 140,000
3. Number of reception sites (schools orly) 363
4. Number of ITV classrooms \ : ’ 6,170 > )
‘5. Number of rooms per school ' 17
6. Number of studerts per school .o 386
. 7
7. Number of schools per square mile . .26 i
. . : !
8. Number of students per square mile 99
9. . Number of 'rooms per square mile - 4.4 %
. . -_’ -
. TABLE- IT.B - : . , A
’ ~ COST DATA: JIN/C? ' , '
K . .  ,> ‘ " Amount- in . Amouﬁt'ber * - Amount per - Amount T r
o : 1975 Dollars SquaTe Miles _ School Classroou
T : . (5200.00) ' - :
Transmission System $ 500,000 3 354.36  $ 1,377 « §$ 81 .
‘ . 3 ($436.00) , | »
Reception System‘- $l;0901000‘ $ ¢+ 722,50 ©$ 3,000 o §177
Total Conveyance . (5636.00) L
System ' ‘ o ’311590,000 $ 1,126.86 $ 4,377 $258
Certral Studies and . L o x
Control Room Capital * - . .($920.00) _ SR
Costs ~ | . 7 | ] $2,300,000 $ 1,630.05 . $.6,336 Ce L8373
. ' - . ) . o . -
! Total System - . C (51,556.00)" - _ -
. Capital Costs S §$3,890.00 - $ 2,756.91 ° $10,716 . -  $631 .
N Ve €S o L _ . -
: e, T s 3 .
.f- a. B The costs here are calculqtedfln such a way as to tell the reader what

the system and its componants wQuld have cost if it had contained o nly the
363 parishes with schools. The ,other 56 sites " have been ignored in these
calculations as have the costs for their reception equipment. '
b. Figured on both the drea-in which the Archdiocesan receiving parish '

- gites are located (1,411 square miles), and, in parentheses, the total arca
reached by the ITFS signals: 2,500 square m11e° :

sw B o -

K]
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“TABLE TI.C . T
D . L . .
. CAPACITY AND CAPACITY'ALLOCATION: CTN/C -
. s ) N ' L ‘ . /f
3 R N B R A ] ; :
N ¢ Total Utiliza- Scheduled Scheduled 'Unscheduled
., Number tions Originals Repet..ion's Repetition'
. of Hours % of . Zof T . Zof . ' % of ‘//;
. . . N e ¥ ‘
©1975=76 Actual ITV Capac- j , , v
ity in Continudus Hours _ 3,200 - = 62% 2 167 4O% ‘ 6%/
(3 channels) 'y : . ) n : .
. 1975-76 Actual ITV e : i
© Utilization' . 1,992 - 100%  : . 26% . 65% & 10%
Scheduled Original . ' :
ITV Transmissions . . 514 - 100% n.a a.a
). Scheduled E ! . ‘ 4 ,
Repetltlons ' 1,286 R - - 100% . - n.a.
Uhscheduled - hE ' | v o
" Transmissions . » 192 - y o= - - 1007%
i ’ T
r k’ { 13
e : . : oo '
Estimated Putential of Service Voluie ' S o .,
Valurie of J%rmeLs _ g [ﬁ o 12,291 000 per. claqsroom contact hours
Potent 1.01] ( mssruom \onsumpuon 6, 542 000” per classroom contact hours
R - / F j
~ SuPPlleS of Programmlng to Groups other than h 8 Students / f.. ) ' .
e s : ' S 4
1. Adult Educatlon ; " . 630 continuous hours -_‘!
2. +Teacher In-Service 7230 s . " ,
3. College ,. . . - 50 " oo v
4. 0ther§ , 170 " " f ' :
'TOTAL Other Groups ‘1;080 continuous hours | ~
B / T : !
‘ . . . . ./ V ) . o .‘! . '
TOTAL TRANSMISSLONS SUPPLIED TO ALL _VGROUPS: 3,07? C_'L_'Jntinuou$' hours .
- . - . " ! '.
; | x
. .
161 - - / * {
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¢ ) TABLE 1.1 Ly '
Ct = START-UP CAPITAL EXPENDITURES: CTN/C
‘ [} . Y . J
' A, ‘! o ' \ 3}
"( ] Y \ ’
-—-L’L‘ | o . . o .
N o : (ross Per Year, Per' Year Per Year Per Year Percentage
§ ; ' 2 mount Amortized for Per Per of Total®
- , | Over PCCH PCCH Start-Up

Stulent

Supply

Consumpt ion

Capital “Costs

i

'
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! ' !
|
. 1

4 . ot

=2
9
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[N

«
v

1. Transmission Systen
2., Reception System.

TOTAL CONEYAICE SYSTEY

|

X '3.;Ccntral Facikityl

g

e TOTAL CAPITAL QUTLAY

0§ 500,000

15 Years

§ 33,39

) '

31,090,000

3
1

. $1,590,000

.
"

$ 72,667

$106,000

§153,000

§2,300,000

3,890,000

[}

259,000

3¢

3

[}
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“combine to provide idexl conditions for TTFS.

-Gebgraphical-Features

: ' CASE STUDY TII )

' .

T © - BROWARD'COUNTY, FLORIDA e

. P

very ie‘)» ‘ ’ - . , ;

.

The Broward CounL” ITV conveyance system.is 4 Clde1cal a

instructional tLleVlSLUn tthd scrv1ceg([115) te<hno1oby that

"oanQ1rectlonal over-the-air transmigsions of microvave video

county's terrain; nigh population dehsityx and ‘relatively weal

°

. \ ‘ '
4 !

~The system dgso L]lustratcs (as well" ananv case in this

-

extent to whlch TTFS can- bL used to 1nd1v1dua11:e thL mass-mec

to achieve a balance between ‘the delivery uf mass-— appeal prog1

’

* delivery of speulallzed programmlng to serve lﬁﬁ1v1dual needs
also 1llgspra;es the'.dct thdt I d15tr1but1on systems which

their broadecast schedules Lo school and.claSsroom ‘schedules
. < - -

more convevance cﬂpautty thar they absolutely have available.
. « N , -

This system promctes individualized ad hoc transmission i
system studied here, vet there is tuch less user demand For t

r

than is made availtable. 'n‘is'sugqestq that centralized diqbf

‘much less ognvenicni .ol ilcx&ble for users than off- aLr VTR

offset the fatter 's~greater costs. (The lmp]lcatlon ‘of phls

s . -

+hat sv:tems shauld allocate ‘thelr resources to centralized I

onlv [or the purpose of‘delLVLang popular maSSFappéal brogrn

4 times per weck and that additional rebources should be inve

"

qonErolLed hv the ITV consumers at. the schools. )

v

Y
- 3

Broward COupry has an elongated shape along the qoutheaq
coast wits rohgh dnme 31008 01 aﬁproximately 11 miles by 23 «n

miles total area). ihe 1TV dLllvery system duuordlngly uses

transmltter to reach half of the County and one slave‘ﬁransla

¢



TABLE,.TTT.A

SUMMARY - DAFA; BROWARD COUNTY,)FLORIDA

+

GFOCRAPHICAL FEATURES

1.

10.
11.

12.

13,
14.

15.

16.-

Locatipnf

Arda : ' .7
Shape: ) \
éopulation:
Popﬁlation.Densi}y:-
Student Population: '
Studer: Populatiqd De%sity:

% of Students in'the Population:

Vumber of Reception Sites: ._ .\
Avezsge Number of- t?dents per §1Le

Total Number of Rooms w1red for TV:

[TV Reception Site Densltv (49 #2):

Reception Room Denelty (#11 -—=— #2):

"Classroom Aggregatlon (Average
Number of Rooms Wired for 1TV per Slqp'

D

Transmlbslon §vstem Costs

if per square mile
per school
per classroom

per student

an o’

o

Reception system costs per ‘school (average):

' T -

v

.
Southeast Florida
250 Square Miles

21 x 2" Rectangle
'881 500 Persons
* 3600/ Square Miie -

140,000 Students
560/Square Mile
16%..

. léB.Séh§o]s ‘ 0
G946;

2716

‘6 Sites/Square Mile
1% Rooms /Square Mile

-

18 Rooms per Site

1$120,000
§ 480
5 811
$ L4
5



\ , K . . L/ ,
| N -

. v . . - -
® .

other half. The population density in the area is high (about 3600 persoqé
per square mile), as is also the density of schools (about one elementary -

. . v . . s
scnool for vvery 2,3 square_miles and about one hig h/mlddle sghool‘lor every

.

; :quer mllLb) - This high dLHblty Lomblan ‘with a falrly flat terra1n to
make Broward Count“ ideal for 1TV distribution via the mulL1p01nt mlcrowave
3
. . . . . i
transmission technology used by [FFS systems. . ' i .

’

. )
v ]

v The* level of 1TV reception—classroom éggregation in the system's schdbls

is Alsn compdarat rvely thh with an average aggregation of °O reroption—
rooms; per elemuntarv school and 15 receptlon—*oomq, per hloh/mlddlo‘school

Capacity and Capacity Allocation ' /

o

: ;m*éince 1968, the [dptruétionnl Television Center of fBroward County has.
provided 1TV te all the 148 schools in_thé county via its &4 ITFS channels. The
Center also provides a videotﬁpe Jubbing service for those of its schools
that are too new to have been fitted'with ITFS reception equipment or that have
school-wide schedul ing probkcms that cannut;aucomodate thd Center's ITFS e
schedale. )

About QO’purncnt 0l fﬁiu‘systvm's\trnnsmission capacity is directed at
students in all urades K-12 for instructional purposes. The remaining 10
rercent of the vapacity is used for in-scrvige teacher training for all locations
Lhrnuunuu( the school ycar; ﬁnd for administrative and personnel sérvice purﬁoses.
. 4 . N .
The system's comparatively large transmission capacity is illustrative of
« what mnkos ITFS so different from typical single-channel public television
broadcas tln" systems. The Cenier Lransmits from 8:00 a.m. in the morninyg to
3:30 p.m. cvery school day throughout the 175 day scﬂoql year. This gives the
svstem a totni transmission capacitv of about 5,250 hours per school year over

its four ITFS channels.. . “

The svstem does not use all of ies capacity. To understand. just how
much of its‘capacic o the Counte does .coed and dse requires a brief discusaion,

-

of the Center's transmission capabilitices. ' '
165
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- , " TABLE I1I.B

o CAPACLTY, AND CAPACITY KLLOCATION : .
N ) ' . ¢
f Tetsl B's C's D's E's F's ‘kfﬁ
#of % AR 3 % 4 A
hours of of . of of of ‘of
. . . '. : . : . . o )
A ?972 80'Absolute Capacity 5,250 677 50%  45% 33% 257 * 11
1n'Lont1nuous Hours . . .
B: 1975-6 Actual Capacity 3,500 100% 75% 67% 50%  38%  17%
in Continuous Hours v . .
C: 1975-6 Actual Utilization® 5 03y x 1007 90% 67% .50%  23%
4in Continuous Hours | . .
. ' : . ‘
D: 1975-6 Actual ITV Utiliza- N , Arne . y gy
tion in Continuous Hours 2,350 * X x' 100%  75%  56% 264
E: 1?7?j6 Scheduled ITV .Trans- 1,750 X X "% 1007 103 N/A
missions in Cont. llou¥s -
., .+ F: Scheduled‘Repetitions of : - .
: : Scheduled Programs in 1,313 X X X X 100% N/A
~ - Continuous Hours "
: . L ' '
G: ]975-6 Unschedul?d ITY Trans 600 X X X X X . 100
missions in Continuous Hours . .
/ r
- l
VOIUNL OF SERVICE ¢ND POTENYLAL CONSUMPTTON) . ‘“,383,000 peceh
POTENTLAL ClAS@ROOW COVHUMPllON (I S POFINIIAI CONSUMPI]ON) <. 1,240,000 pech
TOTAL 1975-76 ISI[WAIFD Hl[II/AFION‘ 3,500,000 Studentes (OnLd(t ~Hours
; , 1€6 : | .
), . . . “ . ’ ﬂ( ' -‘, .
’ ' o ‘ 166
. \‘ . .
. . ; v '/ °
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In the case of Broward County, the limited number of cxpensive 2" videotape

. ) . . .
recorders (VIR's) the Geater can use requires that the machines ysed in a

niav-back mode for transmission mu~¢ also be.uscd for rewinding transmitted

o \

- . . . e, . =

tapes, boefore they (Dne machines) can again be used for phayback-tFamsmissjon of
. - N . v

nuew tapes. Lo pra..i oo, this means that one~thira <0 every transmission hour
N . . . v . B 2
must be spent on rewindiag videotapes. . . . )
- [ . ] . N o
This situation will, gradually change from 1977 to 1980 ,since the 2"
2 ! .

r

. - R ‘
aachities dre- being replaced .by a larger number of chapter 3/4" VTR's. [The

greiater quantity of VIR's will ‘permit full utilization of the time periods

aviailable for transmission.

' . ~ 4 .
- . . ‘ :

For .the present, however, although the absolute ;runsmissimn capacity

during 1975-6 was 5,250 continuous hcurs, the actual

capacity was onlv

two-thirds cof this amount or 3,500 continuous”hours. To simplify matters in

the ruest of this case study, the cpntinuous hour will be the standard unit

uscd for comparison purposes. T%e 1975-6 levels of utilization of capdcitx
will be fighrcd As percentages of huthgggggﬂ;l975~6<c5pac¢gg and absolute
f?79180_cnpaciﬁy. The }pﬂdcr"shnuld kecep in mina that the gb perecent incroease
h; v.-‘\p;;city between 1979 "actual" and 1980 "al'isnlute“-le\{u]s will be createed

soluly:by the replacement 0. a few 2" VIR's with a larger numbec of 374"

e o | . S e
VIR's. _ A

Broward County did not fully utilize its actual capacity in 1975-6. The
County's total actual atilization of” TTV was only 67 percent of its actual .

capacity (and therefore’only 44 percent of its 1980 absolute capacity).

' The
kinds of

N PRI Ceqs L4
Center allocates the capagity it does utilize to three different :
functions: (1) original transmissions of distinct programs in distinct
. . '
series, (2) repeated transmisgions of those original transmPssions, and (3) trans- -
missions on an ad hoc individupl request basis of ecither uaschoeduled proprams

or scheduled. programs. in ischeduled time-slots. :

18T

167 | )
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The first two of these functions involve the transmissions of programs

scheduled well 1n advance of their transmission dates. Choices of program.and

(series t1t1Ls and choices of transm1951on ‘time-slots are: deterulned from pre-
+

season surveys on a County—w1de popularlty basis. . ' ST /

. - . i
g fh ratio between original transm1s51ons “and repetltions is, 51gn1f1cant ~/”

j
because, to some extent, it reflects a pollcy choice between 1ncreas1ng se]ect1on

"
in the program menu and increasing selectlon in- the access= tlme menu., - The ratio
in Broward County is three repetltlons for each or1g1nal transm1ss1on (or - /

4 q

frur”transmissions. for each program title)

oy ;
P . : v

PY
N = !

3 . . ' ) !

Equally important is the ratio between scheduled transmissions and un-
scheduled transmissions because scheduled’ transm1ssions are determined on a/
mass—popularity basis whlle unscheduled transmlssions are determlned on an ’
ihdiv1dua] request basis. The Fenter reports that its policy has been to "
allocate 50 percent of its capatlty to scheduled transmissions and 50 percent'“
o .-_to unschieduled individualized transmlssions.. In 1975-6, exactly 50 percent
of actual capac1ty was indeed devoted to %cheduled transmiss1ons, but only 17, .
perccnt of actual capac1ty was used by consumers for unscheduled transm1ss1ons.
So, although the Center s pollcy and goal is ru divide the ITFS system's large
¢capacity equally between mass- determlncd and 1nd1v1dually determlned access to .
',I?V -the. educationar consumers “have in fact changed the ratio to 'three to one

Lol

ia faveor of mass access. ' . . :
-

. {

e ,
ld i

. o

The demand for ind1v1duallzed trdnsmlsslons had been 26 percént in 1974 STQ:
The Center: hopcs to reverse the decline from 26 percent to 17 percent by
promotlng the use of actual capatlty for individualized trdnsmiss10ns abhove
the 26 percent ‘levelw” The Centar's administrators suspect that/the explanatlon
for the decline in use is that’ local schools have recently acqu1red l/2" h
. or 3/4" VIR's for off-air recordingS«of.programs they can play/ back at their -.
T own convenience. | _ 168 - -

i

v .
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Data on‘user request patterns would have been very valuable-since-it is

possible that the scheduling tlex1b111ty provided by four telecasts of each

-program is the only kind of flex1b111ty that is both feasible for dellvery ;

’systems and_desired bv educational users. It may be that other conveniences

desired by users cannot be feasibly provided by the delivery s§stems,.but
only by the schools( possesslon of the1r own v1deotape.cop1es :.This might
imply that the more desirable way of us1ng ITV transmlss1on is in-a textbook
mode with users. belng given the chance ta- éreate local ephemeral or:long tetm.
v1deocasscttc llbrarles as they please.

-In Case: Study I (ITV Center, A"chdlocese of New York), the cdncept of
"volune’ oE ‘service" was cquated.tu ths .once t of "potent1al Consumptlon
Measurement or potential consumntion was deflned in terms of "potential clhss—
room-contact- hour (pech)." For t11c study, the Broward County [lFS system in
1975-6 had a potential c¢lassroom consumptlon volume of 1, 240 000 pech  (based
on'l296 continuous hours of TTV for 1933 elcmtntary classrooms and. 1054

continuous hours of ITV for 783 secondary classroqus).

(4 e

‘' . N —_— _. .
JThe recourse to‘the concept of "potential 'lassroom consumption" was

taken 1n the flrst two case studles in part because- -there was no data

on actual studtnt contact (v1ew1n5) houq§/ However, data on IlV ut1117»t10n

vo]ume does exist for the Broward L0unt ITFS system and provides 4 weldoouwe-
) ;

complemcnt to the Eore9>r¢_ "’°'t1al c nsumptlon measure. ot
a /' )

The Center has ro ph stu . .nt consumption data for 1975-6 but none (01

previous years, so i1 is 1oL ' aown whether the level*of ITV consumption is
.LincreaSing or decreat nyg. n 975-6, est imated COnSumptlun was suhstantlal:

3.5'million student—(uutcur~? ‘urs (7 mlllgon pr(gram-contd(t -hours). This
"_estimate’is based. on ¢ - 1-.t1mony of teachers who. have been known occaslonally

to treat the Center :stlonnalrcs rather uuaClebsly. Nevertheloss, the )

"3 5 mllllO) Elgurc is habber? number avail.tble. o U N

:‘ ! ’ i Fal ’ .
Turning to the courseware used -in.the e¢vsncn, the Center transmitted 48

series of programs during 1975-76. Of rhese, two-thirds were produced hv the



'Center and the' other 16 serius were acqptred from the State of Florida. There

'

1s.no doubt that tth [TF% system is in a dlstxnetlve poq1t1on relative to

the rest oOf the ITV dlstrlbqtlonb and consumers, in the Stdte pecause of its
excupt;ondLly large trnn5415510n capaclty The- StdtC’USLS its rQSOurces to
purthase those prog,r.m:-_w Lat art popqlar throughout the State, so the Center is
forced to rtly ma1nl/ v its own reQOurces for new prog mning that will meet

" the bruade HGLdb of its own constltuency. ‘

.

Costs . .

Tn"order-to ve.pdre this ITFS system ¢ [TV distribution systems based on
other’ ‘kinds of e nyanve ttchnologtes, the .costs for-building'the micrownve
.transmlbblon/revbu ion system ard kept’separate from capital expendltures which

are also ineurried hy otlier kinds of delivery systems. .
. hd o . : -

.
’

. - The capiial ~wpenditure 1o the microwave transm1591on qystem came to
$120,000 for or: wain transmitter and for a translator to brlng the signals
to the lower hilf of the C.mty. Given that this equlpment will not nave to

be pempletely replaced i 5 years (1968-83), and since ti. average anrval -

snrollment in e (.ou-ty is- 140,000, the finnual per student cost of this basic

uonveyhnce eqaipment vs, SQ&Q,OOO - (15°x 140,000) = 5., 7 cent

P

;
4
5 SN

The ITFs sys:ien's principal start- -up capltal cost was the construction of
148 microwave roceiving. terminals at the 148 schools in the County. The CenJer ’
. reports th.t. . the average, each of these terminals cost approxlmately {

25,500 for v total of $950,000 for the ‘whole system. Based on thL assumptlon

» ‘ - .- . - s . s ‘
above, tne aunial per student cost ot this retept10n3eqw1pment is 45 cents, and

the annua' per student-contact-hoiir cost is 1.8 cents or nearly 8§ vimes the cost

’ .

of the transmission equipment.
< . .

—

. « . -

savond th\se start-up capltal costs, it is UbtlmaLCd that the rotal capital

oltlay durlnh the 1969-43 perxod,r: ahout $2 million. This numhc is hard to

PR : ™. . L . - e Co.
deal witir 1n o cross—system comparison analysis since some of the new equip-

N , i .
ment will e used for program production and videotape dubbing purposes as well

o o ?.: B : _ . )
ERIC - . D , N . .
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1\ RELEVANT CAPITAL EXPENDITURES

A, 1968 Start-Up Capital Expenditures

I Transnission Equipment
2, Reception Equipment

3. Center Facility Equipment
TOTAL

1 Jatal 1963-83 Capital Expenditures
s Serdet - ‘ '
. Loose Y
T07AL CARITAL ‘EXPENDTTURES
STRICT o
oose

- TABLE-IL.C

EYPENDTTURES ‘FOR BROWARD COUNTY, FLORIDA

Pet

i

1L OPFRAFING FXPENDITURES (1975-6-7 averaged)

4

§ourseuare development and prod.
2 Maintenance in schools
3, - 1TFS O -ation o,
4, School U.ilizatien
5. Dubbing Service
TOTAL !

¢
’

T0TAL ASNUAL SYSTEM EXPEVDITURE (LOOSE)

. Fer 7&Tm1
5 mortized. Al Stud BOOH HOK L
\-u ~ Dver 15 - Stude. Cont, Sup- Consu- Capltal Operat, Systgm
" Year Perfod Cost” Hour ply mption  Costs Costs Costs
S o0 s a0 $.05 Ao b Xl
$7950,000 § 63,000 . §.45 Lo L0 Sle 27 6
$ 500,000 33,000 - §.24 L0 S5¢ 2.J¢ 14 !
SST0,00 506,000 5B 3 The Bhe R 111
2,050,000 § 85000 §.59 24¢ L 6.T¢ |
2,000,000 133,00  §.95  3.8c 2.0¢ 10.8¢ . 6 W
2,000 SI5600  $L10 bde 2k 124 ,
3,670,000 $265,000 S0, 6.8 3¢ 198 100% 251,
5 510,000 S8 e B0 Wl 6 Sm
§ 10,00 -'z.wv 3l Lo 89 LRSI
§ 50,000 g6 Lhe e b0e L
[§ 4,00 $31 Ll 8 dbe . 8 &
§ 25,000 $.8 _.de e 20 NV
$ *750,000 . $5.36 21% uscsoh ‘ 007 %6
5 995,000 GO B0 e Bde 100y

1

\

\



. . . . N 5 . . . - .
as for ITFS transmission. On the ofxer hand an ad hoc choice of a. sizable
percentage of this cost to represert x'rcentage of non-ITFS uses mlght not be
. justified since it is plain that the 'S system's great capac1ty drives all

~other costs in the system.

e -
L

We have‘decidel to present both '« .ct' . and "loose" estimatioos. Strictly, .
we will say that 67 SA, or al 25 mllllox,'of this total outlay 1is attrlbutable to.
‘the TTFS system. «uooselv, we will say that 1004, or §7 mllllon, of this total
'outlay is attrxbutable to the ITFS system.. The ‘sum to;al of: capltal expend14
tures over 15 years yields 4 total. annual per student cost-of from $1.10

(strict) to 81.46 (loose). 1ne total annual per student-contact-hour cost is

from A 4 Ltnts\(strict) to 5.8 cents (loose) Finally, the total anrual pér
potential cldssroom"conract houc COSC\lS from A Lents "{sirict) to-11l cents
. (loose). s
Tr was 1mposs1bD§ to ascertaln the exact start—up costs for-the control-
room and below-rocf transmission equipment at: the Center. An estimate of $500,000‘
‘may be considered reasonaple. It\thls investment is attrlbutednto‘the;ITFS
tsystem (as it should be if\the strict post -start-up costs are so attrLbutcd)
then the total annual per ;EﬁQont costs lncrease to $1.34 /strlct) and -$1.70
(loose), the total jannual per s-udent—contact-hour costs increase to 5.4 cents
T (stricg) and 6.8 cents (loose), a the total annual per potential classroom-

»

contact-hour costs_increase to 9 ceﬁts (strict) and 13 cents (loose).

. . All of the foregoing remarks awcut capital costs establish the following

. as the ranges of capital costs that can be attributed to the Broward ITFS

B . system: _— ' o Lo
* . I » RN . .
1) total annual per student costs: , - $81.10 to S1.7G6
.2} total annual per student-contact-hour costs: 4.4 cents to 6.8 cen
. . 5]
3)  total annual pey potential classroom consumption costs: ~ 7 cents to 13 cents
, . 173 .
Y
. 172
Q : 5

ERIC - | ) -, o

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

CASE STUDY IV
WVIZ, CLEVELAND, OlIO*

>
¢ !

" / - 3

Overview - R ' .

I

N

The most str1k1np aspect of this system is that despite the avail-
1h1l1t\ of manv repetitions of each school's IV programs on bhoth the UHF

and ITFS channcls o»;r—the—alr tel;ca%tq arc‘uqed much more for' recordlng

N
(ODle of programs on videdotapes than for dlrect viewving in thQGroomq.

i
i “ LG

The ‘second major source of ITV for-class%oom viewing is WVIZ's service_
‘for dnbb1ny copleq of programs and v1deotapes which are then shipped to

schools. These two sources (off-the-air recorded copies and shipped- dubbed

o

* ¢opres) are so effective that suburban schqols hitherto,unreached bv ITFS

have now requested the.building of mnew outl,ing.tranélé:or/repeater stations

to extend ITFS signals out to them. ' f . °
: i
Geographical Features and Capacity Allocatﬂons [
" .
. | . .
WVI7, public television channel 25, Cleveland, Ohio, is the most com-

i
plex of th mediated instruction d1str1bun10n svchmq studied here. =7t

Cgerves many of the v1doo and fllm needs oﬁ the area's ndb11c elementarv,

junior high, and high schools, nnd acts ak an LTV conduit for a major ' o
u41ca] center's broadcasts and those of 'a university to outlvlnr Jndﬁqtrv—

. i
based adalt btudonts. In. serv1ng ail thése diverse groupqw WT7Z ut1117eq

a diversity of <0nvu ance medes ircluding (1) 31ng]>-channel UYF brqadcaqt—
ing for viewing, {2) multiple-channel ITFS telecasts for viewing, (B) UHT/

1TFS telecasts for rcvording programs OLf—the—nlr in schools for qLassroom

playb1ck (4) shipments to schools : of Eopleq of programs dubbed dL UVT/

on both videotape and VLdeocasqette, and (5). shlpmonts to schools of film

marerials. ’ o *
[}
|
*The EPRC wishes to express special apprcc1ntlon to Dr A)an- Stephenson
of WVT7Z, who supplied the data-base for this reporv and who "spent manv

hours reviewing Jdrafts and offering invalnable advice,

174 .
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) | From its inception, WVIZ's mandate has been to meet the educational s
needs of the Cleveland metropolitan area. It has striven to accomplish |
this by Acting as the coordination hub of most of the, med1ated 1nstruction .
Jistrlbution in the drca starting in the middle 1960s. In 1966 a number
of independent educational organizations in the area developed separate

. N plans for their own autonomous ITES systems. WV1Z coalesced these plans -

into a single plan in which it would act as the ITFS. ogerator for all users

3

LTFS Hroadcasttng began inq1970. . _ o
The terrain of tl. ¢ .cueiand area is ideal for inexpénsive ITFS trans-
n-s»xnn. NotT ~uiv 1s the land generally flat, but the elevatlon gradually
° v and concentrically falls off ds one moves away from the transmitter's locale.
"For instance, the elevation’ six miles distant from the transmitter is in
. some places as much as 1, 000° feet lower\than is 'the ground at the ITFS
¢ : tmansm1s91on station. For this reason, it was possible to mount, the omni-

d1rectional ITFS antennas on'a 300 foot tower owned by another organiza-

¢

1on but released for WVIZ use on a gui__pro quo basis. Because of this
arrangement and because there was no need to bu;ld special repeater/trans;
lator ITFS stations inside the 20-mile radius coverage area, ‘the start-
L up cdpital costs for ‘transmission in this system were comparﬁtively lower
. ' ) thannwere those of the systems descrlbed in case «tudies. I, II‘and PII.

) {See Table 1V. A.) : ' S :

L ' ) . N n

A .

The demographic character of this area is alsd ideally suited .to ITFS:
" Not .only does the tentral location of the transm1tter perm1t it to serve
, the most deqsely populated portion’ of metropolitan Cleveland but schools
, tn this sectcr (the ' inner city") are less willing and/or less able than
are, the suburban schools to acquire expensive non-ITTS equlpment suth as ?
v1deotape recorders that’ can make o opies off- the- air of UHF telecasts .
So the LITFS coverage area both maximizes this te »chnology's efféctiVeness
. in rcachlng the largest number of schools reachable by a single trans-—
’ mitter and makes Lhis form of ITV distribution avallable to those whose

need is the greatest. : , . )

Q N '
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W, a ' CEORAPHICAL FRATIRES
S A SO 3. S DUBBING SERVICE
t location 2o : _ ,GreatéT'Clgveland Cleveland « Creater Cleveland
-2 Area ({n Square mllos) Y ; T R05 1,257 v 4,605.‘
3. Total Population T o o 2,500,000
- 4. Population Den31ty persing perlsquaré mile) 568 I ‘ 368
5. Maberof Scho: T R U
o ) i ‘ ¢ Ca
o, Vomber o‘ Receptxon Roons {W1red classrooms) ' 5,070 ' 815 (est,) » .7
7. Total Nurber of Students in che Arba LR e 10,000 (est) 0 1
L 8. Student Population Density (per square mlle) - 11 % oy 3
B Number of?&tudehts exposed Eo any IV« W .,' L O%05,566 36,700 (est.)® ¢ 1
w . s L v -
10, Average fmber of Students per School o -7 \‘ \ S8 T
. n ‘ & '
&1‘ Number of Schools per Square Mile " e B A1 4
N . : ) ‘. : « | . | -ll ‘:‘ o ‘ | | -u |
P . ' ' ’ ‘. ‘ ‘ '\ ) ' i ! ) t
e g 5 ‘_ v . ‘: .' - x . - )
*Students Who i gectly view TIFS toleaaqtq and students who indir: ctlv v1ew TS toleoasts v1o v1deotaped
copies of thoqo tLloLasro *ocordod off the~ alr I . \ s
?, | ‘ ﬁ : r~— ‘
' . / I3 ‘ ‘
. , o I \ } K { :
“"t \ \

.'\,' 4 n‘ N
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Only one ITFE channel, A-3, has been reserved fdr TV distributipn
_ to public. sehdols However, since WVIZ btoadeasts during the day to these
chools over‘UyF Channel 25, A- 3 acts "as a suppltment to Channel 25 making
this system cquivaltnt to a two-channel ITFS cystem. WVIZ has the legal
~authority and capabilitv of broadtnstlng ITV over two other channels,

" A-2 and A-4, but there has not been enough demand to initiate their utili-

‘zation. ' o SN . o
N S ) : T o .
rwo other act1ve ITFS chanrels, C-1 and C- 2 : bYeen reserved fcd
’ telecasts of cont1nu1ng professional tdtcatlon programmlng from “ase

Western“Unlvers1ty to worklng englneers and other professionals who
ST P : " o .
‘receive the ITV in industries in the Cleveland area. This systtm is very

similar to the Stanford system descfibed in-Case Study No. lX. WVIzZ actsb

2

as . the source of programming for channels 25. and A-3, but it acts onlv
[ . . . .
5 "as a conduit for signals on Cc-1 and c- 2 : _ : : _ Cy
A foutth'aetive ITFS channel, C-4, is used by'a 1{ al medieal center
for distributionﬂof medical training and information prog:ams to hospitals

in the area. A e -

s S The ;non- school users of ITFS in Cleveland were not asked to t= '_th

to the data—gathering 1nstruments that we sent to WVIZ. All attentlon .
_ has been focused on WVIZis oubllc school ITV system. 't
s / . ¢ < - '
"WVIZ serves 524 eleme..ary scbools and 173 junior high and high schodls

. . in metropolitan Cleveland w1th1n an area of 4,405 square miles, Before

@

v 1970, WVIZ. dlspensed ITV to these 700 schools 6nly via its UHF Channel 25.
As the C1ngle channel capacyty was too limited to meet the d1verse needs
of "its heterogeneOus consumer base, the ITFS channel A-3, was added to N\ T

i

reet the special needs of one sector of that base the 103 Junlor high \,{

and high schools that lie in the .most populoué part of the reglon. The




'be%reached by the signals from the 300 foot LTFS tower which cover only
a f,2§7 squar-. mile area having the e’vival:nt of a 20-mile radius.

The UHF channel cvmplements Channel A-3 by broaaqasti g programming
to the 524 elementary schools.in the entire 4,405 square mile area:. A—é's
elementary grade telecasts are received by only the %5 elementary schoois

' thch have d)cvded to buy the special lqu .eception equipment. Conse- e

qu;ntlv, only 25 percent, of the ITFS telecasts contain programmlng that
is explicitly 1ntpnded for ~elementary claqsrooms All of these elementary
1TFS prograris are alsdjbroadcaqt over the UHF channel, :but each.is re-

/ ' telecast on A-3 ap average of four, time's compared to an average of two
brﬁadcasts per program on the UHF channel. Additionally, "all ITFS schools
can call in spécial individual requests for re-telecasts of missed pro-

gr;ms at unusual uﬁscheduled times, sométhing that is not possible on the

cohgested UHF channel.

NeQertheless, the LTFS system's main funétlon is to serve the junior
high and high schools in And around the City of Cleveland. As in ‘the case
of the elemert ry programs, all 1unJor high/hlgh schogl programs are alqo
broadcast on the UHF channel since 50 mauy junior highs and high schuols
lie outsid; the UTFS telecast area, But, ‘on Channel 25, they are trans—
mitted largelv on a,;one-time-only no-repeat bas?s. A-3 carriéd 85 percent
of theée Channel 25, 6-12 grade programs, but they are re-telécast an

“average of four times per proérém on A-3. . These repetitions are believed

ﬂﬁo be.essentiéI for distribution to- junior highé and high SChools since, they

“have a greater need for schedwdke flexibility than do the elementéry schools

" (whose teachers can more easily: adjust their classroom schedules to WVIZ's

broadcast Schedulef: |

- As d]ready stated ITFS serves <n1y the populous part of the” metro-

no]itan Cleveland area which has a school population density of one junior hlgh/

O
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of the junior/high schools) where the school population density is one

.
7

sehool everve 49 squarg miles. ‘

.
t

W\[z did, at onc tige, consider the possibility of‘building trans—
lator transmission, statlons 1n the outlying areas to relay ITTFS signals
to schools that could only receive one telecast per program On fhl UHF
channel. However, at that time these suburban schools were already begin-
ning te solyd tholr schedule flexibility problemq on their own by purchas—;
ing one-half 1nch v1deotape recorders (VIRs) for off- the-air. copying of
programs broadcnst over the UHF channel. WVIZ a1ded many schools in this
offort by purnhnslng Vle in lots’ and transferrlng the hulk—rate cost
savings to, the schools. The demand. for the multiple telecasts of each
Y program on A-3 never really developed to degree large enough to 1u°t1fv

build'ing outlving relay stationms. :

kY

This raises the most 1nterest1ng issue surrounding ITFS s potentlal
as an LTV distrlbution vehicle. Its econom1c virtue is reputed to be
that it is less expens1ve than UHF, off the-air videotaping, and video- -
tape shipping to VTR-owning schools, despite ITFG S h;gh reception ; .
equipment costs. Its educational virtue is reputed to be that multlple
‘telecasts of each program prov1de the scheduling flex1b111 y that Would

re educatlonally deslrable but uneconomical in an expensive UHF system

"
;-

Y ITFS' chief competitors are the of f-the-air videotaping.and the
. shipped-videotaped-copies distribution modes which are obviously ‘superior

v to LTFS as- far as scheduling flexibility and conbenience go. However,

-

- " the latter. twn modes are ‘expensive since off- the air recording ‘requires
. . at least three VLRs at cach site ¢(for record, playback and back-up_ functlons)
and the shipment of v1deotaped copies requires at least two VTRs (for

playback and back- -up functlons) plus centrallzed dubbing and shlpplng costs.

o
3

1 91(3 o ; i o N

O
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Are these cost disadvantages of VTRs offset by their educational

o

advantages”? N
£ . . . E .

T Wiz reports that . educatlonal _opinion in its area answers this ques—
tion in the arllrmatlve for junior nlgh/hlgh qthool IFV Ionsumptlon,
except for the larger inner c1tv schools that are perenﬂlally faced *with

relatively greater financial problems and w1th hlgher theft and vandallqm
\3_
rates. The inner city qchbols want VTRs and are-not satisfied with the

[%

four telecasts-#per-program ITFS ser\-teg,they 1ust cannot afford to do

" unythlng about this situation. =The suburban ‘schools have tended to’ opt

for VIRs withour hesitatlon.

-

v
"

The 524 e]cmentarv'échools served by NVIL _gy.nted flex1b111ty leqs
than do the*]unlor high/high scbools since only 9 percent (49) of them
own Vle, ‘however, thlq low peréentage mav reflect only a tlnanc1a1
resourcg difference, not an educatlonal need difference. Pully 62 pertonr
(107) of” the junior hlgh/hlgh sci-pols in the whole system had a per school
ordge of 4.8 VIRs in '1975-76. . - S _ -

. A &
-

-~

On]y abour 60 percent of the’ v1deotaped copleq used by the VTR- ownlng

schools are opled of f-t he- alr by the schools thcmselves.. About 40 per(ent

are copled (dubbed) by WVIZ at xhe schools' requests, most- often on the

_schools' own one- hulf inch tapes or three- fourths 1nch cabseLtes which
. .. B .
N I S Lo . » . . .
»are sent-to WV.ic with .the requests. R o T

© .
1 . R

WVIZ's (cntrnlizcd dubbing service offers three advantages over off-

’

s the-air recording to the schools. First, schools need to purchase VTRs

'3

for recording purpnses: in fact, off-the—air copving requires, besides

“one machine for plavba(k at least two plavback plus- record machines (for

-,
record. and minimal backup functions) -whereas. WVIZ's Lentrall7ed dubbing

. " ominimally requires only two playback-only machines (for“playback and back-

N woe

LY, W e alimnes w rhan machinace hauvine the additinanal re-—

O
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The %econd advanraﬁei{s';hat off—the—air:récording in the school
ties up a’person for operutlng the VIR during the récordlng period which

is not alwayq LonvengenL or 1nexpens1ve. The third ani final advantage

ot NVLI s Lentrallzed dubbing serv1ce is that every program in WVI/ s

larse v 11brary is awallable at ‘no “penalty at any time in ‘the school
VG{Y Off-the-air recordlng requlres that the copy be used in the same

portion of . the school year that it is telecast - on Channel 25; otherw1se,

“the tape~wust be~stored for"a long period of  nme for eventual Llassrom :

0t

"'..«". . . : PR
14 day= 9o ween the.time ar » ..o bxe ‘srhacl submlts its requpqt for a

jfimediately for another off-the-air recording.

gonSUNPCIC' [f <he school has a 11m1ted crock of blank tapes .for recording
~ e / N 4
purposes, theh lonv run storage W*11 exhaust “this.stock -at. someypomnt and .

’

.some programs will laVe to bte sacrificed that would othetwise have been ..

available via WVIZ's cew'ralgzed dubbing service wh1¢h_requ1reJ no»long— /

B ) . Co. © e
L. N s 1

term storage in the schoo. ' _ . . y '

. . . L . -
- . ’

. wyver, d schaol's eucit - ~eliance on WVIZ's dubblng serv1 e 'has
two impes =nt drawbacks. Flrei tieie ir an average *urn—around t1mb of
. -] ]

copy of 'ViZ :ud the time'ic’actua; f t=reives the copy. The schoox/must

() “
. . -~ /-
therefo;v heow in ﬂdvance rhat Ltowints a par;icular program and wheén it

, wants to ve dbie to use Lt.‘ in sows gaﬁes; this ”11; entail éonq{ierabre

» : ? i .
plenning. 1In the off-the-air recording mode, an nvaluation of tho propram

".

wan occur -ai the éame time it is being reborded;‘ if rhe evaluation is,

negative, the tape can simply be treated c¢s a blank tape to he used agaiﬁ
. . ' s 2 o .

- s H ' ) .
b P <
. 1 i

Second, R\S'hOOlﬂIhu \commlte 1tse]f to the Centr}llzed dubblnp serv1ce

in4vﬁccord1ng J does not buy md:hinca with record;n pabtlltles there-

bv vcvrlveq Ltself of nLqULrln? a t- acher- student ™ ngram ﬂroductlon o

11ab 1itv for.the cosr of only a smdll TV L1m811..—7ufh a capablllty cou]dﬁ

rvsu]t in subqtantlal .wst saVLngq ift, for exanyp le, ar expen51ve or dangerouq
1

laborltory exporlmenL coiild ‘be cundu:to: just .once and v ..otaped for later

vncWIng hy othnr classes instead of bevng conducted in every one of many



-~

- In 1975-764

.
S -

for shiprnent to schools for an a-:

nsuhoql.L Schools kept the copies
©oooan

fer-use at.later times,

WVIZ Suseyed:

i i
betw en:
. " “ !
zg" . ) . v
1. Student viewings of, playbacks of videntape: copleq ot progrfme
) recnrded vff-the-air in the schoal ... .
. v . - . . .
B 2. Student viewings of playbackq of centrally dubbed copleq sblpnﬂd
' o schools from WVIZ. .
. v . 4 ! n . , B .
3. Student viewings of ITFS telecasts over Channel . A-3.
- - . ’ L . '
! _Q. S:udent viewings:hf UHF telecasts over Charnel 25[' o
’ - Pernats most Q1gnyf1cantL/, the survey rESults reveal the deference

WVTZ made appro .

“in other «¢.assés,

"tely 8, 000 v1deotaped coples of protrqu

vage of 51 dubbcd copies per VTR-owning

n average of 21 days. WVIZ4has no data

a

the number of these copies thui vere, in turn,-copied onto other conjes

.

or in other schools.
[ . A

-

e junior high and high schools to determine the ratio

between student v1ew1ngs of plavbacks of videotaped coples (No. 1 plus,

‘No. 2) and student v1ew1ngs of ITFS and I'HF telecasts (No ‘»plus No. 4).
Here iu Tatle [V 1 are the composite proportions that ave detrved rrom
A ’ the survey results for all Junlox hlgh/hlgh schools in the pul coverage

area includinyg i

VTRs.

S

' neTEHELT

v

Student, Viewint: Or e

ou h schools. thdt duv own VTRs and tnose that do not own

3

TABLE IV.B
VIEWINGS" SUR /Y

RESULTS v

lgPercéntage of All Viewings

1. Playbaiks of videotajed copies of

caorded

.

programs r
the qchnn}

i~

) -

ROAVR I

O
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Pldybacks of (¢1tralLy dubbed *
copies thppod tn chO(lS from

537

<
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In bfivf, survey responses from virtually all the schools indicated

that fully 88 percent of all viewings were not direct off- the—air view-

inﬂq7uf'cithvr UHF or LTFS tclccasts but were instead v1cg1ngs of*plav- -

- > . s N
heiee s of dubbed videotape.coples. o . 0

s

. ) . . - .
B

[t secms:clear then, that telecasts were used prlmarlly for maklng
v'dcotape recordlngs for playbagck. at other times. Direct viewing of

telecasts occurred chiefly in inner c1ty 5chnols that do not poqsess

#

- - VIRs,  The remarkable fact is, ahowever, that .aly 12 pgrcent of all
viewings were of telecdsts even though 38 percent .~ the schools have
‘no VIRs. This is partial évide«'ig that school control of ITV materials
1qcrgases 1TV consumption. - Howavef, the low 12 perceni off-the-air
LLWLnb rate is partlally due to the fact that inner city schools have

faw TV bets becausé thev are stolen or vandallzed s0 frequently

. . \
' . . —_— . .

. - o .
. . -
. ——e X ) . b o
s . s . B
8 L . ,

Tdlécasts wefo 1ndoed uqed ch;efly for dlrect off~the- qlr v1é§?ng in

-

the >24 o lementdry 2yhb

Jin NV:Y s service area, but thlq audxence re—

e ~ ceives only UHF Channb />5 (w1th the 35 exceptions noted earller) - Thls

* uLemcntury school Adevﬂce is also the higgest consumer of [TV in the arga"

i ] . . : : o ,
; X 78 percent of all student viewlngs were of elementary programs.

J .‘. B k ) . e )

—e , . .

Conscquontlv for the public school qy%tom as a whole, lees than 22

3 .

Cpercent of all 1TV consnmptlon took the'form of direct ITFQ v1ew1ng (6

°

.

‘percent of junior hlgh/hxph school cewsumption plhq 22 percent of tg{:-

oy vunsumpthn). - :
N . “ AR > .
' . - . B . ?

. I . - )
+ . The (onveyanvL capavity of each of the two channels may be assumed to.

-~ T 'hm around 1,350 continuous hours per ;hhool year (169 days x 8 hgnrs

. ..per dav) Both channels are utlllzed at v1r;ually 100 percent ¢ npacxty
/f S (over 1,2 hours on A=) The total supplv of ITV over Channels 25_and

a . [ SRR S T R L . ’

O
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' © TABLE Iv. ¢
SURVEY OF PROGRAM VIEWING - , !
. : - No. of Dercent of No. of Percent of
Hours Total Hours Total
Flementary Programming - ’
. Scheduled Mului- N .
Program Series S 942 - 18% 320 277
2. Scheduled Single- : ' ' ' . " _
Progra:1 Specials - 5.5 .5% 0 _ 0%
3. Unscgheduled S.ecial- . . to T . -
. Request Telecasts . 5.5 5% 47 YA
" pOTAL ELEMENTARY PROGRAMMING 953 C79 367 3%
Junior/High School . . [ _
Programmlng . . . T
, \ | | N
1. Scheduled Multi- oY . _
- Program Series ° . 244 20% 662 55%
2. ,Scheduled Single- S " I o
‘Prqgy :m Specials L 12 . 1% _ 38 ‘ 37
LS 3.-‘Unscheduled_Special— b e .
_ Request Telecasts 3 s o 135 C 117
%OTAL JUNTOR 'HIGH SCHOOL : )
“ PROGRAMMING 259 217, 835 697
" GRAND TOTAL L 1,212 1007, 1,202 1007
- - oy
Some aggregations based on the above table:
. r . ’ :
1. Total llemgntdry‘4¢]ecaqts (both channels) ‘1,320 hours - 55% of total
) . 2. Total Junlorfﬂlgh %‘hool telecasts - ' . . ' x.
N- T (both channels): . - 1,094 hours " 457, of total
3. "Total Both Types of Programming 1 - o
{both chauinels): : L - 2,414 hopra <1007 of fotal
. . oo L ) - : el '>' . . . 5
1. Total Sche uled Multi-Program Series : 2 168 hdnrq " total

7 ThataleSrhednlpd Sinele-Program Snecials ; 567h0hf3 O 27, of* total




- .

. " Repeated Telecasts of Programs:
1. Channel 25: 430 hours  36% of all Channel 25 Telecasts
o 2., Channel Ag3: 607 hours 5i% of all Channel A-3 Telecasts

T 3. Both.CHannels: -1,037 hours 43 of all Telecasts, both channefs
WV1Z's survey tnstrument reglsters quantities of ITV ut1117at1on for
each of the courses. it telecasts. Of the 487,087 K-12 studentq in the ,
} 697 schools served by WVIZ, 63 percent or 305, *64 wege reported to have viewed -
at least one of WVIZ'S piégrams at least once during the school year (Table IV £
oo . ‘ ) ) :
The viewing-attendance questions in the survey Qefe not articulated
" in such a way that the total numbe“'of student-contact hours (student—
'uiewing—hours) can be calculated. Thahverage elementary series contalned
20 individual programs of approxlmatexy 20~25 minutes in length. ]he
average junior hlgh/hlgh qchool serleq ¢contaiv ! 14.6 prégrams of approkimately
20 minutes in length. .But the qurvey asked only for 'the total number of
students who have viewed at least one progﬁam in the WVI/ series llsted
childréh vie@ing several series should bL counted again for eavh series.
" But, clearly, viewing at 1?ast one program 1n a series does:not entall

“

viewing all of the series' 14.6 to 20 component programs.

+

The composite results of this survey for 1975-76 are containéd in

Table IV.D.

v

TABLE*IV. D ° ' ) .

(COMPOSITE SURVEY RESULTS o
1. Per serics clementary program: | 660,222 viewers
. « 9. . Per series junior/high program: , 258,590 Qiewars,
a. 'Off the-air, A-3: . 5 - 15,369 ,viewers
" b. Off the-air, 25: ' _ - 16,?4A viewers
c. Copv taped by school: i © 137,252 viewefs
d. .*Copv taped bv WVIZ: ' . 89,625 viewers
GRAND TOTAL: _ ' - 918,712 viewers

186
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1f e¢ach viewer of a series viewed exattiy one and -only one EEégrggv-
in eac¢h qf the series for‘whicﬁ he was counted-as a viewer, then the
numbers in Table 1V. D would ‘represent the total number of students' view-
ings or student-contact-programs from which the’ total number of student-
contact—hourq, 340,000, can be easily deduced., . If, on the other, hand, .
cach of the viewers that have been counted once for -each series d1d in

fact, view every program in'the series he is correlated w1th then ‘the

‘total numbtr of student v;ewrngs ‘would be as in Table IV. E [w1th equ1valent.

student- contact ~hours .{sch) in- parentheses]

_ ‘' TABLE 1Y. E
-
POTENTIAL STUDLXT CQNSGMPTION

»;

. - .

1. Elementary brozram viewings: ’" ~_13,204,4£0 viewings ﬁ4,886,000 sch)

2.~ Junior/High School pyogram . ' o
viewings: ' 3,773,954 viewings-(l,396,000 %Ch)

14

a. Off-the-air, A-

224,387 viewings ( - 83,000 sch)

b. Off—the—arr; 250 . 237,162 viewings ( 88,000 sch)
CL Cnpy'tape% by school:. N 2,003,879 Qrewings ( 741,006 sch)
d. - Copv taped by WVIZ: . 1,308,525 viewigﬁs ( 484,600 sch)
_ GRAND TOTAL: . 16,978,394 viewihgs (6,282,000 %ch)

¢
~

WV LZ has since conducted dnother survey of teabhers to détermine what -

i

pcrcuntl'vq of the average ‘series dlfforent claqqes of students are exposeéd
“to. Eighe hundrod ninety-six teachers were QUrve;ed with the following
resilts:

L. 565 said their classes watched 90Qpercent or -ore of the programs
in the averape series. : ¢ ‘

‘s

I8

117 said their classes watched 75-85 perdent of the programs in
the average series. ; o _ ‘ : .

R N 123 said ‘their clusses watched 50-74 percent of. the programs in
the average %erieq ’ :
W 91 gaid thelr classes watched O~49 percent of thL programs=in
[P TR A P S RO -



On the basis of these results, it is ¢

viewer watched

actual,

hours, the numbers in Table 1V.

measurements in

Table

v,

and naL just potential,

F.

R

82 percvent of the programs in an

‘-

TABL_E v. F

ACTUAL STUDENT "CONSUMPTION

[3

\

" Student

Viewings

.n\u--rnge serles .

alculated thnt the averape_

To get

student v1ew1ngq 1nd student Lontavt

E are multiplied by .82 to yield Lho

Student

Contact Hours

1. Elementary programs 10,827,640 4.006,520
2. Junior High/High School programq 3,094,642 1,144,720
a. Of f— the-Alr, A-3: 183,997 68,060
© . b, Off-the-Air, Channel 5: 194,473 72,160
c. Viewings of Copies Taped

i by 9ch0013 1,643,181 6N7,620

d; V1ew1ngs of CopLLq Taped \ :
by WVIZ: : 1,072,991 ._396.880
GRAND TOTAL 13,922,283 . 5,151,240
N It should be noted thatftheée results do not agree wiph WVIZP§ own

resuiss which were 39'percedt gréater than ‘those presented here. However, R
WVIZ did not supply a new data-base from which to derive the larger

figures, so Tab =2 IV. F's estlmateq must be taken as the\best availablé. —

WVIZ and EPRC agree abeut Pable IV, D §figures, so the basic discrepancy 1n

B -~ o

thé data-base for the two calculatlons ‘must concern the flgures in Table IV.,C,@-

even though WVIZ management wag the orig1na1 source of Table IV. C.
|

Table IV. F's five million sch actual consumption/utilization quantity'

compires with a qupply‘meésure of 12, ZAb‘OOO potential classroom contact

hours (pcch). The largoncss of this latter nunbor is because there are

5, 000 TVS in Greater CleYe land's public schools. The potentlal consump-

.LLon volume is 4,454, OOO/pLLh and is high aglln for the same reason.
§
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’ This profile of WVIZ's distribution system has concentrated Aﬁ the +’
serv1c-s it “telecommunicates throupghout its UHF. broadcast arcen Not in-

Lludgd in tho profile is the extension of the broadcastg via several out-
Iying_cable systems which brlng ITV te 30 elementary schools an: 12 junior

high/high schools that are beyond thée reach of the broadcasts. Little is

-

o Sf 8 ' L . .
known in ‘detail about  these schools sd they wefe ignored in the anclysis.

Y
v

3

0f yreater significance is the fact that_the~ITV supply and consumo- '
tion prorile has not included either the supply’information hboor WVIZ's
dubbing, sétvice or both consumption and supply information about WI7Z's = - .
dictribution of films to many of the schools iﬁ the_UHf broadcast area.

il
-

WVIZ dubbed 3, 677 elementary programs and 4 077 1un;*r/h1gh programs

“.oun v1daotapgs in 1975-76 for d‘total of 7,744 dubb.d Coples © Approximately

88 percent of these were-dubbed on one- nalf inch v1deotapes whlle the rest

-~

were dubbed on three-quarter's 1nch videocasettes. -

a

-
. 3
3 Y. 9

Tngse remarks apply equally to WVI7 s filh d1str1butlon (omponent.
IL reports that it lends reel-to-reel fllms to 425 of the 524 lementary )
schools and to 100 of the 173 junior hlgh/hlgh schools in its service area
Tn 1975-76, WVIZ delivered 3,245 titles to the elementary schools meeting = -
77 percent of their requests and 4,304 ritles.to the Junior high/high schoois
also mecting 77 percent of'their requests’. . These schoofs.?oneraTiV're-
ceived thelr requested films w1th1n seven davs of tho request ddtos dnd
were allowed to keep the films an averqge of five days It is NVT7 'S
belief that its general medldted.1nstruct10n sorv1ces w111 1ncrcas1ngly
emphasize frlm distribution because of the popu]drltv of film's large screen

"

and because a wider spectrum of courseware is ava11able on film than is . 7,

permitted for broadcasting,.

. ~ .
'S . - s

[t is noteworthy that aoproxlmatelv equal numbers (7 5 thousanq) of

~films and dubbed videotapes were delivered to the schools. hnfortunatelv,

\ - .
the obstacles that prevented educated speculation about the supply and



P
1
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? /-. . LN

prLnLlll classroom Lonsumptlon levels of the dubbed vldeotapeq also pre-=,
. vents thLJtUd spueculation 1bout supplv and potgntla] n]nqsroom consump= ¢
tien of the films. Unqueqtlonablv, these levels are less than halt the

lovels that have been assipg neU Tta ITV tclt(a%tq. but more accurate estimates

’ :
' . ' .

ane not within our grasp. ; . . ., . s ' - ‘ .
. *l‘-‘.t:“l’ aJ)LL 1] C(\th. L ITFS . . . ~ . o .
' ' c ¥ ' . : Lo S
= WiIZ's ﬁqu SVthm perfe(tlv v<omp11fleq the* adVAntages of adding L
LYy .
. miuwoxavu twchnnlogv onto an OYLstlng transm1591on qvetem.h The 300 foot '
R CLower, usual lv an expens ive (‘ompontnt Of the tr'ansmlss ion Svstem, was )

made auvailable far WIZ use on a cost-fres quid pro quo"bnéis.:zﬂle o

mnltiplu—chunncl antenna Lnstalled on this tower Tosts $16,000. It re—
1

“U'Vud fFour 1TFS nals (E-1, E=2, E- 3 aand E-4) from WV1i7is studlo 3 3 o
mLLea away and they are tonverted to A 3 c-1, C-2, and c-4." Fhe rour
dOWn—<nnverters cOst $_.500 and the ttansm1q51on lines also cost 82 500

The “transmitters constltutod the chlat cost:. $80, 000 {820, 000 per. (hannt])

5

. g The final expenditure at this statlon was_ 910 000 for the’ antnllatlon.'
of thu'roregOLng equipment. All together, these costs fot. add\ng on th(

; . -ITFS_trJnsmissiqn-eqnipmuﬁt at this station-totaled S111,000.

N -

th other start-up Cdpltal costs for the ITFS system were iucurreu

: ™ - 7 ‘ ’ ' " =

at WV17's (hannel 25 ttntral fac111ty These costs came. to about $80, 000

»

for an ITFS tranqmtsslon svstem.. The griand total for>start~up capital

exptndltures was - 3190 000, - ’ «

. o “ e a0
. °
N 14

a

Tﬁe reCUPtiUH equipmont at the 103 junior high/high schools,and 35

(‘ . ¢ .
elemcntaryss(hnols dverlged s1, 500 1nc1ud1ng classroom wiring costs. This®

number is low because onlv 2.5 rooms ‘were wired on the average thls is

(onsisttnt with the facts that (a),woaltht r ITFQ S(hools 1ntended to use

it, mainly for ofl—rhe -air recording purnoscs, and (b) the lnner rltycschools’

v

. strove to keep theirv cosis down to ' a bdre minimum.  Sp the receptron side
A )

of the add -on ITFS systemn.ccst ahout as mu:h\eq the transmission. side,

N~ . , '
namely .$207,.000. 1 ()(] . ;N ™ o ¥ ) ’

O

ERIC

Aruitoxt provided by Eic:



£ The combined transmissiou and reception®start-up:.ca
3 ' . .

\ * : .
for ﬁﬁb+i¥ school ITFS came to 1$400,000, or about $%,900

> - e T : ‘ \..
. 1f this go?? %E'J@ortizcd over 15 years, it amounts to $
' v N e " R
! per vyear. §<J .
o . . 5 Cor o
1, . » ) N A . - '

%heserand-other important ptroportidnal amortiiéd'co
cnpipal investment in the_ITFS.gonyeyance ;ystém afé sum
(Table V. G). f S ’ . -

‘ - S " TABLE 1V. G- v

rTEs: START-UP EAPITAL COSTS

B .3, \‘ . 3 o i . . . .
] ‘ . e N , -Transmhssion Recept
. . < . Lo . o Costsa A Cost:
' Amortized . Amorti
) . , . . Over - “Over
« T - 'M;lS {ggfs: 15 Yea
- “ o
. Per vear amount S 812,667 §14,00

[

2. CPor S‘tud‘;vnt.(Ll'ZO,OOO students) 'S 1l I
3. Per ITV Viewing Student. ~ R

ra (36,700 in, 815 wired vlass= : T - B
' o rooms) } Py B Z S 35 S 3
Por school (138 1TFS sites) u% 0§ e s 10
5. Pur sstudent contdct hpur ° I‘ g _ . .
(600,060 sch) ’ { i $ .02 S f)
La 6.. -Per supply ;iotun\"}:i:fl class— \ ' )
' »+ roem consumpt ion! hour oot -
(950,600 pach) ! S .01 LS8 L0
s+ 7. Per patential ﬁ@nvaption ' o ’,}. _
o pech (550,000 pechy s .02 S - .0
———;—-:5#Ldiﬁi23ntirnte has been taken account off in these cal
. N — ’ S e .
. ~_ R ‘ .
The numbers {F\pgfun:heseshin Table IV. G are based
. . 3 .- [ . .

. ) . .. X X - R
jecturved data as on hard gata since WVI7Z has supplied th

only svstem-wide composite answers to its survey and sin

g 191 Co
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ment COSLS. LLS BUUCALIVIIGL YLhLtuo &o = wp———-— —-

asts of each program provide the Schedullng flexil

lucatlonally de51rab1e but uneconomical in an expe

,-

ITFS' chief competitor§ are the off-the-aitf video
)ed-videstaped-copies distribution modes which are
[F& as far as scheduling flexibility and cogvenieh
latter. two modes ate ‘expensive since off- the air'r
:ast three VLRS at LaCh site ¢(for record, playback
the shipment of v1deotaped copies requlres at leas
back and bauk-up functlons) plus centrallzed dubb1

180 B

3
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- K D)
exibili.y that would

"

expensfve UHF System;

.Geotaping and the

are obviously‘shﬁéribr
1§eﬁce go. However,
lr“regording'requires

a¢k and back-up functions
least th VTRs (fqr

sbbing and shipping costs.

o

3

. .
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Altogether, chese programs account for only 18 percent of WVIZ's
telecasts during the school yveir. We have obtaired detailed program-
by-program informat ion about enlv the junior high/high school prourams

Wiy afred, but this information mav be transterable to grades K- as

well.
Mootk of the cgaired-out=-of=house sevies were made available to WU I7
i .
n AU ns charpe fromo the Ohio State Department of Education. Onlv three series
e deased directiy Trom commercial venders for o Lotal of $1,470.

Stoite Department of Education, the second maior souree of

. yoye e t . . . 4 . A - N - . .
provams was SVITTS own peest productions.  Since these are completely paid

-1
Jor it of the budeets Tor the vear in which thev were produced, their

cant s oare et dneloded inotne 1979575 budpet.

Y epnlen s Pive persons Tor the purpose of providing I'TV uriit=ation
corvices ta the Oreoater Cleveland =chools. ‘heir tasks include vi:r:i(in;x.'
sehoola every verr to wather information about proyram popularity and about
the sdvantages and drawbiacks ot the ditferent convevance modes and to ip-

Torm schoonl statfrs abont new courseware possibilities and offerings.

Altocether, WUIY spent about $125,000 an these utilization etivities.
(s amount, 553,000 went for staff salaries and $3575%,000 went tor

\

nrinted sapport materinds tor che TV proprams that were telecast.

Tota Coerating Costs:  QY75-76

g budeet in ercesdingly diffienls to analvee since most of its

line items identitw costs shared by both UHF and ITFS services., Table

[V. - breaks out WVIZ's budpet as it was reported toous.

This sam is 5313,571, or aboat 39 pereent of LU Ta s total operational

bude t oo 3201 million.  The ol porcent not aceornted Tor here is atrributeld
to W17 cvenine nublie telowision hrovteasting to homes in Greater

Cleve Tand.

LIRS
-~
Nowr

-
A
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TABLE V.1l
1975-76 TOTAL EDUCATTON OPRRATTONS FXPENDITURLS

- Per Student |
per  DTer 11V Contact "er PCCH Per PCCH Percent of
gwout  Stdent Stuent foud  Suply?  Consuptlon” _Tofal

RN

| Courseiare Q.0 WA 096 - 005 8006 iy
2. Engineering §172,800 0.3 $0.56 80,034 50,02 50,038 2%
3, Utilization Salaries 535,00 S0 8018 $0.001 $.005 130012 T
4. Printed Materials 390,260 80,06 $0.10 80,006 §0.003 §0.007 iy
. Gter gl 05 0B w0 R I
TOTAL §813,471 8167 §2.66 .16 S0.066  $0.18 1007
i—l ¢
0
N
- otal potential supply (Potentiél Classroom Consumption): 12,240,000 neceh

Total potential consumption (Potential Classroom Consumption): 4,454,000 pech

Total Actuai Consumption: \ | 5,151,240 sch

194
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Since, as we saw before, oxpcndi%ure:; for coursceware amounted to

$299,8G0, they accounted dor 37 perceat of this mediated instruction

cutlav.  Ihe next lareest item (21 percent) is the $172,890 attribured
. . A ’

. . i3] .
to "enyinevring. )

2 i
/

/
Phe tinal significant quantity in this WWIZ edusational budget is .
. /
the 50 percent ol the "m:mn/gement” and "weneral and administrative” boxes

wirich come to S100,153 or /17 percent of the educitional operations budget.

/
i

!
.. i ) . F - .
One final remark abgut a special operational cost, WVIZ's dubbing
!
. Cevr ey Lol N . . .
service.  In uZb, WVIE Lricd out the Cadavers Telometry Svstem which

w i - .
cnabled WVIZ engincers yo remotely signal. and activate special VIRs in

- ) . ! .
sehools for recordiay ¢opies on tape between 12 a.m. and 8 a.m. over

/ .
Cihennel 230 Consumers' liked the fact that their special requests could

he met within 24 hours on VIRs they leased from W17 for 3200 per year.

However, WVEZ f(//nnd that it had to pay for three highly trained
and high cost engineprs to operate the expensive and complic.‘atcd telemetry
system.  The system'[s vo Lume ¢apac ity was inadequate for the demand (or
the service and thefengincers had to work overtime (and be paid for it)
on weekends.  Because of the high salary cost‘s, WV17 decided it wouid
cither have to charge schools for this service or have to move t.o a

/
centralized (lnh!\in“!, and mailing svstem, The schools decided that the
advantace of immmli:lte' delivery was not worth the cost.  The dubbing

sustem wids built fn 1972-73 at a capital cost of $30,000, less ¢ on the

price for the englinecrs tor one vear.

At present./a staff of two relatively unskilled persons operates the

dubbing equipmenj’t in a smalt room at WUIZ at a labor cost ot only $10,000.

“Output is around 8,000 dubbings per school year (three per hour on cach

of three machings operated by two persons) so the labor cost for the service

which is the mafn cost, is wialy $1.25 per dubbing. [f the $30,000 capital
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CASE STHDL Y
INSTRUCTIONAL RESOURCE CENTER
SCHOUL BOARD, OF WASHINGTON COUNTY, MARYLAND

HAGERSTOWN, M.-\R\'l...)ﬁ)

Overyiew o

. After 20 vears of experience with intensively used 1TV, the Hagerstown

svetenm has radically altered its educational philosophy. It has-shifted

awav Trom a centrally-contredbl ob o - imstruction approach that to a large
\ Cewiont sended to replace student and teacher instruction in the L"l.ussz.}c\om.

Tt has insteoad umbr:u:ed the concept of classroom-controlled individualized

Learning. » -

Centralized, cabled, and intensive ITV;_is piving wayv ‘to (1) dul)l';ud—

videotapes bicycled from scheool to schbol,‘and (2) reel—to—réel.films,
film—strips, slides, overhead-projector transparcncies, and other venerable’

hut more individualized modes of mediated instruction.

In sum, Hagerstown is opting for school-controlled mediated instruction
that teachers and students can get their hands on, and avainst centrally

ontrolled Y o distribntion (gee Table V.A).

" .

#

Foreword
J

Since its inception some 18 years ago, much has becn written about

I
s p
. Hawerstows a5 a model of the intensive use of instructional television, on

2 multi-school region-wide basis. These studies have plotted this svstem's

historical developmént, analvzed its educational impacts on resident students,

v

serutinized its costy, cstimated the costs and benefits of intensive [TV
B . b

o
N

e
' . v

and cxtrapolated I‘L-commondationi'tm benefit future intensive 1TV systems.
o

This case studyv does not recapitulate these strudies, nor does it
surport to examine comprehensively the range of factors examined by those
studies. as indicated in the introduction to this study, only a narrow range of

195
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. . e
phenomena are focused on, Including system costs and convevance technology.
i¥

Geographical Features

The shape of wﬂShin?ﬁmn-COunty bears a striking-resembiance to that
o1 the State of Marvland itself. Tt has an arca of,é@&_éQuurc mjles and,
a populution of 104,00 persons. The student populaLioﬁ"iQ the county's
scheol svstem s about 21,500, with a student densitv of QGEﬁgpdents per

square mile. Below is a map which displays the. development of the svstom.

I'he "Hagerstown' svstem serves 37 elemcntﬁry schools and 15 middlce and
hivh schools in the Cdunty; for a total of 52 iV revufving sites., he
number of elementary [TV classrooms is 519, while the aumber of middlce and
high school rooms is 710, vielding classroom densitics of 1.1 elementary
roems per square mile and 1.5 sccondary rooms per square mile. 1TV rooms
per square mile over-all anumber is 2.6. Classvoom aguregation levels for the
svstem are 14 per elementary schoel, 47 per middle/high school, and 14 per

scnool over-all.

~

: 3
Table VOB summarizes the geographical features of Washington Coun

[y

Capacity and (Ta;iw;.zgr. ity Allocat _1. (é_ n.

The ITV cnnveyungﬁﬁsystvm that Hhs,becn used since 1956 is uniduv amonyy
all the systems looked at'in,phis study.A"Lt_consists of mpre than ilS'milos
of simplificed coaxial cable dvcblpped by the Chg;ﬂpcakc and Potomac Telephone

oo Company (C&P), with technical advf%bgfrom Bvll‘Lnﬂﬁrnlnrivs. Up unrfl 197677,
the cable has carried 6 channels soleiy”ﬂpr IV purposess; two of  these will

henceforth be ciiminated.

The hub ol t"e svstem is the Instructional Resources Center (TR
. . . . N
in Hagerstewn, walei, in 1975-76, transmitted to clemerary schools over

chamnei~ 2, 4, aad 67 to middle schools over 2, 4, 6, and 7, and to hvigh

schools over 2, 6, 6, and 11, The IRC has a two-way bink with Lhe Marvland

197
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2.
3.
4,
5.
6.
7.
8.

'10.

Area (s

Student

Number
Number
Number
Number

Number

Lease costs for transmission/reception

Number
NumbéI
system,
a. pér
b. per
c. per
d. . per

TABLE V.B

GEOGRAPHLCAL FEATURES

quare miles)

population

of reception sités

of ITV classrooms

of rooms per school

af students per school

of schools per square mile
of students per square mile

of rooms per square mile

1975-76 ’ -
square mile

school

tlassroom

student

201

. 199

468
21,500
52
1,229
24

413

.1

46

2.6

$183,8,7
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State Department of l-iduc:'{ation (MDOE) via the Maryland Center for Public

Broadeasting in Owings Milis trom which the IRC receives and retransmits

about 15 hours of [TV per week. Alth(m}:h'thuse progriams are broadeast

over the thagerstown Public TV UHE station, the hilly terrain in the County

nrevents the datter from reaching the outlying schools; henee, the need to

Fetran it the Hbok's programs over cable.  The IRC is }‘:1;»“!1»1«.‘ of trans-

mittin,, downstate into the state-wide Marviand nctwork and does accasionally
. .

Sroadeast communitv-orieated programs over the Hagerstown Pubtic TV station.

]

Pnorecard to o total DTV transmission capacityy, the TRC's tepical telecast

iy Tasts trom 3:00 aam. to o almost 3:00 pam, Ausuining, a0 3% weok

il wear, tie svstea's n—channel capacity is theretore (7 hrs. = 170 davs =

oochmne b= 7, 10 cont inuous hours,

P TRO reports that, in 1975=70, it telecast 15 elementary series
Do i s average of 45 proprams per series. BEach program was cablecast in
conr ditfereat time-slots on the averaae. Since the average program lastoed
approsimate!y 20 minutes, clementary scheol transmissions equalled the

couivalent ot Y00 continuons hours for the whole school vear,

in 1u75=T76, the TRC telecast 17 middle/high school series having an
yuorace o 3h programs poer series, each of which was retransmitted an average
Yy times.  Since the averase prgpram fasted approwimately 30 minutes, middle/
Hich school transmissions also totaled abouat 900 continuous hours for the
whole school wear.,
.&*’7

Sooall o scnedualed transmissions topether totated 1800 cont inuous hours,

Sor oonde Jn oot the 7,000 hour capacity,

fhe "ootential casaroon contact hour' volume, was wliphtly more than
. A

L 00,000 Colesentare:s Y00 honrs w1 rooms, 4 middle/hivhe 900 honys o«

T voora) . v

S ro . H T e . . .
Pabte Voo aummarioees tie iedCrntown TV capaeity and capacity altocation.

O
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TABLE V.C

CAVACTTY AND CAPACTTY ALLOCATION: TV

“Total Bz Util- ©: Sche-  D: Sche-
Number ization duled duled
of as 7 Originals Repeti,
Hours of as 72 of as 7 of
At 1975=76 Actual TTV Capacity ‘
in conrtinuous hours 7,000 27% 67 197
B: 1975-76 Actual TTV Util- 1,870 1007 24% 72%
ization ’
(.: Scheduled Original 1TV
Transmissions 450 X 100% N.a.
Dt Scheduled Fepititions of
Oripinal Transmissions 1,350 X ¥ 100%
E: Unscheduled Transmissions .70 X X X

COPEME OF SERvicr onh Potential Consumpt ton) s

DOTESTIAL CLAASROOY COUsIMPTIoN:  (F=5 Potent ial Chnnumpt jon):

2006

SOl
Q
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F: Un~-
scheduled
Transm,
as 7% of

Neile

Meil,

1007,

2,208,000 peceh

1,064,000 pech



.

Given Hagerstown's reputation as the classical case of intonsive ITV
distribution and usc, this low 1TV transmission capacity utilization rate is
both remarkeable and unexpected. It has no doubt been one of the reasons

for- the elmination of 2 channels (9 and 11), after 1976.

This Hhift%from centrally-controlled distribution has resnlted in =
reduction of Lhé number of hours purnﬁeek of 1TV éxposurc, for those
students who receive any 1TV at all. (This does not necesarily mean that
the tolal number of -student contact hours in the whole system has diminished
Sinee some students may now be cxposed to ITV who would not have beon

under the traditional philosophy.)

The shift has also resulted in a move toward the bicycling orf video-
tapes and videocassettes whose playbacks can be controlled inside the
school. (For instance, the tceacher can not only control the time during the
dav and the time during the class—period at which the rape is plaved, bt
can also intefrupt, slkip over, or re-order the sequence or portions of the
program in a way that morce closely resembles student classroom exposure

to a texthook.)

and finally, the shift in philosophical stance has also resucted in a
move away from LTV in general, to the more venerable audio-visual techno-
logivs that are less modern and sophisticated but are also more casily nsed
and controlled by students and teachers; technologies snch as 16mm reel-to-
reel &i]m, Super-3 film, film-strips, slides, and various transparency
technologies. ‘The LRC reports that the move to smaller classroom technology
has been inspired as much by teacher-student demand, as by econumy drives

by the County School Board.

The IRC's view is that each kind of technology should be usced to do
what Lt (ioces hest and that no technology can substitute for active student
purticiphLion in the learning process through interactions with the
Coacher and other students. TV and other media are more sharply defined as

~

learning enhancers that are not peninely essential Lo adequate Tearning.
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The only exceptions to this policy are cases in which 1TV is much

more cost-—effective than paving for classroom talent. One exception i% using

highly specialized 1TV talent, plus classroom teachers who can teach in
more than oné subject area, instead of highly specialized art and music

teachers for each of the schools in the system.

-

.

The IRC has launched a project that will almost completely transform
the County's TTV conveyance system by replacing coaxial cable transmissions
with shipments to schools of dubbed videocassettes. Different segments. of
the County's cable svstem will be sequentially'phased out until only Hagers-
town itself will be distributing ITV via cable. Each school in a segment -
héing phased'out,will be simultancously equipped with facilitieés for
playing videocaséetfes_over its own internal closed-circuit system that

reaches every classroom in the school.

This plan will be implemented in r[ive stages from 1976 to 1981. [Equip-
ping'tﬁe aschools for videocassette playback mode will be financed from
savings from reductions of the cable lease with C&P. The savings will be
reallocated to coyer costs for (1) a gradual convcrsi5ﬁ.from black and
white té cotor, and (2) the installation of_vidcocassette recorders and other

headend hardware in cach schoal's ITV center. '

The 15 middle/high schools are already outfitted for dubbed videocai.sette
reception and, in. 1975-76, were shipped over 1,000 dubbed copies of pro-
grams that were also concurrently telecast over the cable system. The
IRC plans to bicycle 2,160 dubbed cassettes to certain recently equipped
elementary schools during 1976-77. A total of 1,350 blank tapes are

currently in use for this purpose, a quantity IRC believes to be adequate for

future necds.

Film materials of alt types and transparency technology have the advan-
tage over even the internal school distribution of ITV of being autonomously

usable :u the classroom by teachers and students.  As it Qs uniikely that
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the LRC will be able to afford a videocassette recorder for every ITV
¢lassroom, this advantage of non-ITV materials should continue into . he fore-
seeable future.  But perhaps the greatest aclJarxL:ngr‘)f non=-1TV over 1TV
forms of mediated instruction is that many programs on {ilm are prevented

! .
fron 'nui';m;g delivered via [TV video by rovalty right restrictions.  If
Lhere woele wnough rupicg of ecach film title on hand in this system, there is
ne question that film would be overwhelmingly preferred to IV if only because

0r Che expansive selection of programs afforded in the film tormat.

g -

e TRC met over 5200 requests for film materials in 1975=70 (2576 {rom

S

Celementary schools, 2655 from middle/high schools). The 1RC's recl-to-reel

film library pussesses about 1000 clementary level titles and the film-strip
libr.ery about A0 clementary level titles; it also possesses about 500 of
cavh tvpe for middle/hish school students.  The [RC expuects to expand this

sollection from 20 to 50 percent in the very near futures

Consumption and Scrvice Volume .
In other case studies, TU was noted that rarely have the systems
Studied heen able to supply any Jata on 1TV consumption and utilization in

>

their schools.  dawerstown is 0o cxception.

There are, ll()(s'L-=.rL'r, j_l_].q_i_t;:_l_L___i_o_'ni;_'n[ Hoshift in teacher cnd stodent media
Jdomand.  For instance, the TRC has had to mo\l/e its graphics department's
activities away trom l'.'lin‘,i&.:ltiﬂp, film and other materials for use in IV
prodect fons to mecting requests from teachers for these items for direet :us(.v
in their c¢lassrooms. Previously, 407 of this department's output went for

LTV production support. Presently, 757 of the output is used in classrooms.

A comparable uncertainty surrounds the available indicatorns of non-

[TV media service volume.  fno the case of 1TV it is known how many hours ot
Drosraming are Gired annually and bow many classrooms could receive and

consune [TV i1 their TV sets were turned on. Roughly analogoas data arce

st 209
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available for filp but not in a form that leuds itself to developing a
| .
- i . N .
meaningful measurp ol "potential classroom contact hour' volume.
The LRC shipped and loaned gbout 6,000 film items to schools in 1975-76.
[t estimates that] the typical item was shown an average of three times.

i

during cach loan beriod for a total actual consumption estimate of 18,000

actual classroom-jcoatact~hours. 3But the IRC has o hard cvidchce'on which
to base this 3.1 Iratio between showings and lToans. Tt is_cven less clear
how the potentiall consumption rate of film matcrialé should be estimated
since the items dre loaded to cach school for a period long enough for each
loaned item to b% shown 24 or more times per loan:period. This would provide’

an annual potentilal consumpticn estimate of, say, 250,000 poutentinl-

¢ lassroon-contact—hotdrs to compare with the ITV potential consumption’ .

1
|
| -
estimate, but it fis not obvious whether such a ctomparison could be very meaning-

ful, or, useiul.

Porhaps these problems can be ignored since the most important aspectsf
of the Hagerstown system are the sweeping changes it is now undergoing fhat
are transforming it into a radically new ﬁype of system: Not only has.the [1RC
oliminated two of its six transmission channels, but it is also reducingvthe
number of courses thﬁL arc prnduced_tn—house every year and is. increasing
the propoytion_of its-transmissions that are originated by the Maryland
State Department of Education.

In the 19Y80's, the [RC tdlecast only "live" classroom-like programs, all
of which were produced "in-house” using outstanding resident teachers.  For
1476-77, there are no "live'" telecasts and, except for art and music programs
designed for different grade levels telecast from 2 to § times a month, the

-

IRC ie telecasting only 6 series that have been produced '

"in-housce."  Its
mnjé} production goal now is to reprodoce older black and white prograns in
color. The rest of the schedule is filled with 22 series/mini-series
originating from the MDOE.  So, except mainly for art’ and music, the

transmission component of this system is becoming largely an 1TV redistribation
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arm of the Marylanl Public TV Network. It should be noted, however, that
the 1RC reschedules and repeats most of the State programs, so it is not

perely an ertension of the State system.

(,\“ [‘3

Of greatest interest to many. readers are the xhdngus in the system's
financial picture hruught about by the po.lvy LhanBLb LhdL have heen d\scnsscd
Some rcost datia-have been unobtainable either because they were video CUSLh,'
but not isolateéd as such in the IRC budget, or because they Were more gencral

anedia costs, but not isolated as such in the Washington County School Board

bodyet .

,nlelnw rentals, costs tor tclvphone and ‘other communications, and
costs for utilities are UKlmplu of the latter,since thn IRC shares its
physical plant with other School Boérd-départmentsh Simllarly, salary and
personnel compensation data were not clearly attributable to the [TV componenL
“ot the TRC operations since most of the IRC staff per104m functions relatcd
to the acquisition, production, storage, or dLQLrLbut1on of fllm Jnd other

media materials as well as of LTV, thre possible, we have estimated the

proportions of these costs that can be attributed te the ITV component.

‘Yhe dufu that have veen acquired are inte;esting«;njtheir“own right

even Lhough they do’ not togcthcr provide an exhaustively complete *

picture. Tabl e‘V A out11nes the IRC's S5-year plan to transform the

rradxton1l cohnveyance system from transmission to shipments of dubbcd tapeé.
The scvcond column in Table Y.A concerns 1TV dlstrlbuLlon costs and indicates

" © cates Mhdt IRC did pay in 1976, and would have paid in each succeeding year

“from 1977—8-; to Chesapeake and Potomac Te lephone Companv for le aslng its

cable 1inas. The second row_of the foutgh column represents savxngh earned

from eliminating channels 9 and 11, reducing the total number of transmission
_channels from 6 to 4. The Phase V 524,907.05 in the fifth column, is the

e leaes . fee. for the remaining cable lines used only in Hagerstown itself. The -

211 o
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seventih column indicaces arnual expenditares i\;r cquipping schools with head-
.ends fur'their AuLonomQUS internal closcd-civeanin distribution systems that
will nlavback tapes shipbéd to them from the [RC.  The cighth column indicates
the $250,000 expenditure for convevfing the svstem from black-and=white to
color. ' . ’

N . - , o

Hissing.from Table VLA are expanditurés for the equipment, tapes,'lubor,

and shipping/bi;yclinﬁ charges to be. incurred by the new dubbed-tape shipment
system that wiil replace cable deliverv in most of the county. The IRC
vspects that these will not be countable as extra add-on costs to the wvhole
system, as the tapes and dubbing equipment were - already in use in the
Lrunsmiséinn svstem and the increase in dubbing-shipping labor will be

matched by decreases in transmission-related labor. ¢

- . -
‘

The most salient and'réxnfkablo featurce of this plan is that, simply by
reducing Long-line transmission charges, the Hagerstown system will he able
to pav Tor both (1) the conversion from black-and-white to color, and (1) the
installation of all internal distribution equipment at all the schools to be
served by the new dubbed=-tupe bicyceling system.

Id

Fioure A depicts the reductions in expenditures for programming talent

fron 1973an 1977. It dis éxpuvtud that this frend will level off after

1977.  The IRC believes now that repeated uses of tépud'high—quulity programs
care more eddcationally worthwhile than single=use "live' programs.  Inter-

vicwed production staff sav that it now takes only one year to gencerate a

semester conrse that has "all the buss worked oat of it U Ry
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Figure A

TELEVISION TEACHER'S SALARIES

Number of Teachers
25 14 11 7

1973/74) (1974/75)  (1975/76) (1976/77) .
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$300,000. B~
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$200,000. g&

$150,000. [

$100,000. §

$ 50,000, b

-

0

$345,625. $215,045. $177,120. $100,000.
L - Approx.
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The total "IRC Capital Outlays Budget" came to $59,000. It will be
assumed here that this 1976-77 total is~77% larger than the 1975-76 total

for the same items making the latter about $55,000. 1TV's share would then

be around $14,000.

The IRC's "Instructional Resources Center Budget" for 1976-76 totaled
$125,741. This expenditure was for the materials, not the capital equipment,
needed for producing and distributing ITV, A-V, and printed products. "TTV's

share of this expenditure is estimated by this writer to have been $52,500.

Other costs reported by the IRC but not included in either of the above

budgets arce summarized in Table V.D.

6]
el
G
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TABLE V.D

EXPENDITURES

The ofiginal capital expenditures for the conveyance system in the county
twenty years c.go were quite high largely because large-scale closed-circuit ITV
was a technological novellty. Since these capital outlays could have only historical
interest and could not bé meaningfully compared to the other systems studied here, -
they are ommitted. x "

L)
1,

The only capital expénditure over the past. few years that should be mentioned
“here is the IRC film 1ibrary's purchase of $433,000 worth of reel-to-reel
films, film-strips, and slides. All other expenditures included in this table
occurred in 1975-76. \

Cost per Cost per Percentage
Cost per PCCH YCCH of Total
Student Supply Consumption 1975-76 Costs
1. - COSTS ASSOCIATED WITH
THE CONVEYANCE SYSTEM )
1. C&P Cable Lease $183,000 $ 8.55 8¢ 17¢. 287%
2, ITV Engineering .
" Personnel Salaries 63,600 2,96 3¢ 6¢ 10%
3. ITvis Share of the .
IRC Capital Outlays 14,000 .65 _2¢ 27
TOTAL CONVEYANCE-RELATED $260,600 $12.12 11¢ .25¢ 407%
II. COSTS ASSOCIATED WITH '
PRODUCTION
1. TV Teacher Salaries  $177,120 §$ 8.24 ° - 8¢ 17¢ 27%
2, TV Directors and ‘
other. Personnel . .
Salaries : $115,649 5.38 5¢ ll¢ 18%
3. ITV's Share of the o
IRC Materials Outlays § 52,550 2.44 ¢ 5¢ - 8%
fOTAL PRODUCTION-RELATED $345,319 $16.06 15¢ 33¢ 53%
III. COSTS ASSOCIATED WITH
OTHER ITEMS
1. ITV Administration i . .
Salaries : $ 35,478 §$ 1.65 2¢ J¢ 5%
2. Printing and
Publications 5,000 023 77
3. Travel 3,500 .17 « 5%
4. Library(non-print) ~ 2,000 .09 .o 3%
TOTAL OTHER S 45,978 § 2.14 2¢ 4e 77
TOTAL OPERATIONS COSTS  $653,000 $30.37 28¢ 6l¢ 1007

[T S
} -

..
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CASF STUDY VT
THE INSTRUCTTONAL MATERIALS SERVICE
INTERMFDIATE UNTIT #14
BERKS COUNTY, PENNSYLVAMIA
L T )

Overview

NDuring the late 1960's, the Tnstructional Materials Service (IMS)
experienced incroasing difficuity in meeting the request for films from
its constituent school districts. The TMS film library contained more

than 3,000 film prints. But, as the ratio of copies to titles was 4:1,
demands for programs often exceeded the supply. The demands themselves
vere rarelv spread out evenlv over the school vear but rather displaved

an up and down character. g

For instance, requests for films ahout Daniel Boone (who was born in
the Berks Countv area) tended to inundate the IMS around November 2 (Boone's
birthdate) but would then taper off to a trickle at most of the other Uimes

[

in the vear. Teachers frequentlv had to wait weeks or months for their
- 14

ir2

roquests to be fTulfilled and would consequently be forced to use the films
ar untimely poir . in their courses or not ase them at all. Film techno-
logy was clearls not appropriate for the large-scale distribution desired

hw teachers and students,

Since 1970, the IM3' "Operation Cooper&tion' has striven to oéércome
these distribution problems by resorting to the mass-distribution video
technetogies of cablecasting and the dubbing of films on multiple videotapes
for shipment to schools with VIRs;. Teachers and students are now.ah]e to

view indirectly films via video simulations when thev want and need them.

The success of "Operation Conperation” has been due to the IMS' ability
ta enzage the collaboration and support 6f both commercial film venders and

local cable companics in the Berks plan to eablecast filws at a price per copy

%)
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that scldom exceeds the price for the four copies that the IMS traditionally

purchases anywav. Most of what follows will concentrate on this unusual

cexvurimental arrangement.

The Svste _rﬁ

Rorks Countyv 'is a rural-suburban, somewhat h%lly‘apea of 1264 square
miles in the southeastern quadrént of Pennqylvania.  FiftQAmiles northwest
ot ‘hiladelphia, . its 1nrgeqL cxtv is Reading with a population approaching
]00,000. Ihe Berks County Intermediate Unit (BCI1(), lo(ated a few miles’
awayv o Locsport, is one of Lwontv—nlne regional facilities establlshed in
1970 to serve as intermediatc agencies between school districts and the
Pennsylvania Department of FEducation. One of the BCIU's major operations
is uﬁ InstrucLlonal Materials QOrV1ce (IMS) which maintains and distributes
a librarv ot approximately Sl,OO0,00@ worth or films. The libraryv contains
approximately 2,960 £ilm titles and a total of 6,000 prints. The IMS is re-
sponsible for serving all of che countv's elementary and seéondary‘schools
in eighteen school district with a total of 65,000 students. Just to the
northwest of Berks is rural and mount ainods Schuylkill County which has-
cloven school districts and 30,000 students which are also served hy the

perks IMS.  The IMS is the sole source of educational films for the 3,800

. e s . . *
teachers and 95,000 studeonts in these two counties.

wost of the schoels can receive programming from Public Television
stadions in neighboring counties, Because these statlions are 1nc§ted outside
rhe 9 service area, however, their telecasts reflect the curriculum
decisions of other school districts. The districts in Berks and Schuylkill

Counties have therefore had to rely on the IMS for their own special needs.

"

e TV operates fnon lending library mode. Holidings arc circulated to

Y
cpores and Senuw Lkilh Goantie: cach have distinct Intermediate Vnrls.
Sena s kill, however, does not lave an Lnstructional Materinls Service and
contracls with Berks' 1HMS Tor nrogramming.

217 | ,
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users ¢ . i request hasis. But before 1975, the TM$ was unable to adequately
meet teachers' needs. Seasonal films were the biggest problem. The scarcest
with respect to peak demand were films appropriate for use on days surrounding
Kashington’s Birthdav, Columbus Day, Tharksgiving and so forth. During these
periods, a host of teachers would request the same film at the same time.
Howevef, the IMS has traditionally had no more than four or five copies of

any one title available for distribution, and the purchase of additional
copies was not cost-effective because these’films are expensive and are rot
used throughout the rest of the vear, So the BCIU sought cost-effective ways

to make its IMhrary holdings more available at the times when they were needed.

Since 1971, four separate entities have collaborated in planning efforts
aimed at solving these problems:“ the BCIU, the local schiool districts, the
Berks County Educational TeleVision (ETV) Committee and Berks and Suburban
cable television companies. The ETV committee acted to improve media utili-
zation countvwide by calling on school districts to purchase standardized
videotape equipment to ensure county-wide compatability .and by recommending
the joint purchase of equipment, tapes, and other materials to reduce costs.
The joint purchase of materials and equipment and the purchase of compatible
equipment mav have other implications than savings in cost, time and effort.
1t mav insure a continued cooperative relationship as institutions must work
together to coordinate their efforts in order to maintain a successfully
functioning system. '

The ETV Committee also began negotiations with thie Berks and suburban
cable companies and with vendors of educational films in order to add.on to
its bicvcled film system a telecommunicated-film system and a bicycled video-
tape system.' The negotiations resulted in the following experimental -arrange-
ment. The BCIU contracts with the vendor of a film for either the righgé to
make duplicate copies on videotape or the rights to Qablucast this film te

schools that have a cable hook-up, or both duplication and cablecast rights.
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public service. The BCLU is thereby able to provide access to high demand

films in three distinct ways for little additional cost: (1) original 16 mm
.

film prints for those schools which do not receive cable "V, do not have video-

tape players or simply want the program on film, (2) videotape copies (on
reel-to-reel tape or videocassétte) for schools not on the cable, and (3)
cable distribution of films for the ever increasing number of schools able to

receive this medium.

The Relationship Between the BCIU and Madia Distributors

The agreements worked out with several film distributors are interesting
because they represent a step toward a more favorable utilization policy
for educational media. It must be emphasized that only a few vendors have
entered into this- arrangement. Coyonet Films, BFA Educational Media, Benchmark
Films, and a few others have agreed to experimental contracts wheréby the BCIU
can make videotape copies”of particular films or transmit them via cable tele-
vision on a closed-circuit channel. The 'closed-circuit' designation is
critically important because most vendors do not themselves ‘have the authority
to grant rights for the distribution of their programs in modes which caun
be received by the general public. Vendors must respect contracts with the

producers of the films they sell, and these producers in turn have contracts

with the actors appearing in the films which require payments of royalties

_to the actors for every open-circuit showing to the general public. BFA

Educational Media, for example, cannot give the BCIU the rights to open-
circuit distribution of the'Q£;~§gE§§_films. In fact, Dr. Suess films are
regularly leased to commercial television networks by Walt Disney Productions
for open-air broadcast. (Royalty fees are paid in this case aé with ail other
broadcast programé.) Obviously, periodic transmissions by organizations like
the BCIU to the general public would seriously diminish network revenues for

Disney.

The abilitv to duplicate films and to transmit via a closed-circuit cable



willing to fry these experimental arrangements to find out how they may affect
their sales. The BCIU continues to purchase four prints of each title contracte
in the arrangement. The vendor knows that the BCIU can buy no add1t10nal copies
so there is no sales revenue to be gained beyond the original four. The vendore
have been persueded that they will not lose money by granting distribution or
duplication rights and have therefore temporarily given them to the BCIU gratis

or for a small annual fee.

There is a difference\between distribution and duplication rights. ’Both
kinds of rights are not necessarily available for each particular title just
as neither of these rights is available for some titles as mentioned earlier.
At the present time, the BCIU must negotiate each separately. The BCIU can be
faceg with various possibilities when considering the acquisition of rights to
a film. R |

1) The rights may not be available, in which case nothing can be

. done to obtain them. :

2). The rights may be available but may be so expensive as tO
preclude their purchase by the BCIU.

3) The rights may be purchased for a neminal fee or one within
the range of the BCIU.

4) The rights may be given free for a year to the BCIU on an
experimental basis.

/ ‘
The designation "experimental' is used frequently by the parties involved

in this arrangement. The reason for this caution is that the vendors are
unwilling tc leave tn: impression that these tights are obtainable by any
agency similar to-‘the BCIU, or are perpetually available to the BCIU itself.
While similar organizations are invited to negotiate for the rights, the vendo1
reserve the privilege of refusing rights to those whom they feel may abuse

them. N

At the timé of this writing, the BCIU has acquired the duplication and

distribution rights to 100 films. Of these films, the rights to about-tweaty.



)

State of Pennsylvania, and forty or fifty came auLomatlcally ‘with the purchase

of the films. These are total flgures coverlng both dlstrlbutlon and duplication
rights. While an exact breakdown is not available, more rights have been ob-
tained for cable TV distribution than for {ideotape duplication.:

3

Ihg_Re}arionspip betweer: the BCIU and Cable Television'Qphpanies

v

At the présent time; three cable companies have agreea to transmit the
BCIU's programming. Six more companies are expected to follow soon. The
cable companies involved have provided the BCIU with sole accéss to a channel
which can only be .received by those personq equipped with a channel converter.
The cablé companies have ;upplled these cornverters to ecach school within a
close proximity to the trunk cables whlch run the length of: the streets on

-which their custorners 11ve. The channel converte rs have been supplled only .
to sghools, they are not provided to regular cable Subscrlbers. Although-
some:established cable systems are designed with channel converters in -every

V home, .many others throughout the country are similér to the Pennsylvania
systems just described. In these éimilar cases, there exists the possibility

. of cooperative efforts like those found in Berks County. The companies
have also connected these schools to the cable at no charge, with one exception.
ln one case it was necessary to install wire in many rooms in.one bulldlng
which was not previously wired for television. The cable company involved
charged a nominal fee of forty dollars per room; thlb charge included the

cost of the wire used.

- The BCIU uses the cable channel_to transmit only those programs for which
it has obtained distribution rights. A master copy of each film thus cleared

is made on a videocassette. _(The.film itself is then free to circulate directly
to schools.) 'Programs are transmitted accbrding to schedule . on a video~
cassette plaver supplied by the Cable.company at its transmission facilities

Ped e cabie "headend .U 8 BCIE statt memboer works utvthc cabic o -

cnd where he or she does the actual running of the machine and changing of

the tapes. Proarams are scheduled and transmitted six hours a day four davs

O
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a week, Monday through Thursday. On the fifth day the BCIU staff member
works' at the IMS production facilities transferring films to-tape and

generally preparing fo. the next week's programming.

It is important to point out that the cable companies involved in this.
operation were not requlred by ‘law or charter to go as far as they have

in meeting the needs of the schools. They have prov1ded this service as

“.a measure of good will. One must not be so naive as to think that the

companies are not beneflttlng from prov1d1ng this service. All cable

. systems are. expected to, and frequently charged with, serving the public.
By prov1d1ng Berks County schools ‘with a free exclusive telev1s1on channel
they are enhanc1ng their image in the community. Maintaining good

public relatlons is sound business practice. One would suspect that

similar arrangements can be worked out between educational organlzations

N

“and cable companies throughout ‘the country based_on these principles.

How Pgogramming Decisions Are Made

The Berks County Educational Television Committee-is an active

group of concerned individuals. .This greup includes curriculum and media
specialists as well as representatives from all levels of the educational
community, civic organlzatlons and bus1ne595s such as the cable companies
discussed above. The committee meets monthly to determine which programs.
w111 be shown the foilowing month and on what days and what times of
day each program may be seen. In arriving at these decisions, the
committee solicits and considers scheduling requests from each of the
school distriects. Typically, a teacher will receive fLom his/her'district-

a "feedback form' on which are listed the: programs to be shown the following
month.. The teacher may list the times when each appropriate film 'would be
most conveniently viewed by h1s/hcr class. These op1nlons are synthes1zed
‘at the school district level and forwarded to the ETV committees. A

schedule for the month is printed and d1st11buted to all teachers.
W | !
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Also included on the schedule are times when new films may be previewed

by teachers. These films may be under consideration for purchase or for acqui-

sition of distrihution and/or duplication rights. Teachers are-encouraged to

submit their recommeundations regarding these decisions.

At this time teachers de not formally have input into ‘which programs will

be shown cach month, only when'they will be shown. The reason is,thatlthe

selection of films from which to choose is relatively small. Certain
seasonal films and continuing programs in a series are eésentially self-
scheduling. The others are decided upon by the ETV committee. As the
number of programs for which transmissionéirights‘are obtained grows, a

mechanism for teacher 'input into program selection will 'be necessary.

‘A New Wrinkle: A Microwave Link

As of this writing, the BCIU was awaiting installation of a point-to-
point microwave transmission system which would permit the IMS to originate
programming at'its own production studibs for-trénsmission to a.schéol
district in the northern part of the county (see map). The signal will be

picked up there by a cable company and re-distributed to area schools.

This is of particular interest in.this study since it is only because
the microwave is point-to-point and not omnidirecﬁional (as is ITES) that_ the
new traﬁSmissions will not jcopérdize the ”élosed—circuit" designationFAGémcd
mandétory by vendors in suspending royalty requirements. The single microwave
beam is awarded the same status as a single cable-line.

Apparently, vendors stress how the signal is conveyed {rom place to place
{single narrow beam versus 360° wave-front) and not how many sites are equipped
to receive the signal. Thys, many ITFS systems are denied the "closed-circuit"
designation even though special equipment is needed tovrcceive the super-

fiigh frequency low-powered signal.

The most interesting aspect of this new step is that it is a harbinger of
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what BCIU hopes will be a complete two-county microwa. e network. 'As more and

'more cable companles must join the existlng system to extend coverage to all

schools, the project may well become cumbersome and unmanageable The neces-

sity to have BCIU staff persons at each cable headend may be unfeasible. It

is unlikely, however, that a "pure' microwave network will emerge, unless

costs can be minimized. (The first system being installed costs approximately

$56,000.) What is more likely is .some combination of microwave network and

the existing cable structure which is serving so well at the present time.

Capacity and Allocation

In regard to the IMS' cable cast mode of ITV conveyance, the single

channel system has an absolute capac1ty of 6 3/4 hours per day ﬂ'ﬁ 3/4 hours

‘per week, and 1140 3/4 hours per school year. 'lowever, since the channel is

dark on Fridavs as previously explained, these capacity values should be

reduced to 27 hours per week and 912.6 -hours per school year.

Actual transmission schedules vary from week to week, but a typical
weekly value (April 5-8, 1976) measured by our staff was 17 hours 22
minutes for a capacity utilization rate of 64%. Nearly 1/3 of these cahle-~ .
casts were previews of the new programs Or of candidate programs that the

. . i . 2>
IMS was considering purchasing. :

Little can be said about the supply and consumption sides of this system
because the IMS does not tabulate disaggregated data about the ultimate
potential consumers, the teachers and students.

The IMS acts ;hiefly in a brokerage capacity between.the school districts
on one hand and the Pennsylvania Department of Education, the local cable
companies and the vendors of film on the other hand. Film utilization on the

school district level amounted to over 80,000 prints in 1975-76. However,

the IMS has no idea how many schools, classrooms, teachers and students used

each print on the average, so this has little utxllty for cross-system compari-



O

ERIC

Aruitoxt provided by Eic:

Few other less disaggregated data havé heen made available by the IMS.
What information has been obtained is summarized below. !

0f the 95,000 stud-nts in the 1,264 square mile'area, about 357 or
33,00d received ITV in.19.75-76 either via cablecasts or via dubbed videotapes
that were shiﬁped-to them. Films,.on the other hand, continued to be sent to
all districts in the area. Presumably, this means that films were distributed
to all schools. However, the IMS does not know what happens to the prints
after thev are received at the school distvict offices which hdve complete

control over how IMS materials are redistributed to schools.

A total of 125 schools are hooked into the main Berks cable system éover—
ing a 200 square mile area. Another 25 schools are served by the suburban
svstem covering an 85 square mile area. The IMS-exﬁects that 6 cable systems
will eventually collaborate in this IMS proéram. But it is interesting thﬁt
the two cable systems just.mehtioned together reach only 16% of the total

area over which films are distributed.

The total IMS budget for 1975-76 came to $261,700. $55,000 of th&s went

" to the construction of the point-to-point microwave link that has already

been mentioned. So the operating expenditures totaled $206,700 ot $2.18 per

student fof the 1975-76 school‘year{

The IMS reports that a surprisingly small portion of this total, namely
$8,600 (4% of the total), constituted ITV costs qnd that the rest were film—
related expenditures. Tt is probable that the -$8,600 was restricted to
dubbed-videotape costs and that the costs associated with cablecastiag (e.g.,
salaries for IMS staff at the cable head-ends) were absorbed under the "film'
Eeading. 2 . .

46% of all expénditures'ﬂ$95,000) were spent on the acquisitﬁon of new
films. However, this wa%=paid for ultimately by the Pennsylvania Department

of Education and not the school districts.
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CASE STUDY-VIT
THE CLARTON MANOR SYSTEM

Qverview

The Clarion Manor, Pennsylvania, system makes televised media available
to the classroom teacher upon request through the use of videocassette record-
ings of films. ‘Based on the Clarion.Manor idea a svstem of‘locally maintained
librarics of videocassette materials can be envisioned. Such a videotape
Library could be a par;.of a school district's library, thus making available

televised instructional materials to each classroom teacher--and to each

';studeﬁt—;much like ordinary library books.

The primary difficulty. encountered w1th1n such a ‘system would be the
copyright 1awq presently governing dupllcation of-films. Under present law,
fees paid to film produaerslto duplicate their films, as well as restrictions
on iongevity of use of tapes, may make the. contept of local videocassette
libraries prohiﬁitively expensive. However, the success of the Clarion Manor
system indicates the poséibility of solving this problem. The loﬂg term
advantages which would accrue to the film industry if such a system wefe

widespread might make chdﬁgeé in the copyright laws practical.

Clarion Manor Instructional Materials Services distributes a variety of .

educational materials throughout 17 school districts in six western Pennsylvania

counties. This 3,000 square mile area has more than 45,000 public school stu-
dents. Prior to the beginning 6f an experimental projécﬁ using a videocassette
library system to stimulate utlllzatlon of instructional materials, a teacher
who requested a film from the regional materials library had only a 50 percént
chance of receiving it. Consequently, many teachers became discouraged. The
result was that far feweT.requests were being made for films than were actually
desired. Even so only about half of all requests could be satisfied. Despite
having 2,300 tltle% in 1ts film library, the regional material library had to

deny requests for Lllmh 26,000 times a year becauae of hg logistics of fllm

usage. ' 9OQ

-
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Wayne bo°s, the dlrector of the Clarion Manor Intermediate Unit,
Instructional MaLerlals Services, and Mlchael Vereb, who is in charge of
Special Projects for the unit, developed the idea of replacing the centrai
library of film reels with 17 videotape libraries, one for each schenl dis-
trict. Continuing the central system of film titles and prints to :cet a
growing demand posed insurmountable difficulties in booking, scheduling,
delivering, retrieving and maintaining films. The more’cénvenient\videotape

-

system offered a solution:
The plan that was developéd envisioned each of the 17 district videotape
libraries being supplied with 1,000 identical titles on videocassettes. In

time, it was anticipated, ‘the local libraries would become customized to meet

'special local needs and philosophies~--a flexibility’ impossible for a regional

facility.

Fhe reglonal instructional materials service provides coordlnatlon and
evelopment services under the new arrangement. This coordlnatlng service
1nc1udes acquiring new titles for the master film library, making v1deotape
masters from which videocassettes can be dubbed as needed, and maintaining

dubbing and repair facilities for the_districtl

The start-up costs of the new system, at about $500,000 (or about $11
per student served), were met when previously impounded federal funds were

released. With funding approved in December, 1973, the logistical work began.

‘One thousand titles were to be duplicated on videocassettes and cataloged

so that teachers could use the new district videotape library the following
September, Formal agreements with the producers of the first 1,000 film
titles had to be reached in order to get permission to duplicate their copy-

rightedfworks.

The Clarion Manor system requested permission from the producers to

- duplicate specific, titles, 17 copies each, at an annual per title fee, and

to handle the duplication and distribution themselves at no cost to the

cbpyright holders.



Currently, controversy sgrrounds the duplication of legally protected
works b§ schools, libraries, and other non-profit institutions. Sbme pub-
lishers and producers are wary of permittiﬁg any kind of copying, preferring
to supply film prints or videocassettes themselves. However, the Clarion
Manof proposal's advantages were’appreciated by the producers of educational
materials. The film pfoducers realized the potential benefits that would
accrue to them with greater utilization and availability of their products,
so they elected to keep their duplication fees reasonably low--$7 per title
annually up to a flat 10 percent of the film's list price, plus the purchase
of one copy of the film to serve as the videocassette master. This arrange-
'ment both increases use and availability of the matérial to the classroom
and increases profit to the [ilm producer. The fee structure will be reviewed
by Clariun Manor and the producers in two or three years in.order to see if
thé agreements sheuld remain as hegotiated or adjusted.- in somé way. But it
is alfeady c¢lear that the Clarion Manor plan could become a model for other

educational systems.

Fflm Transfer Technology

The Clarion Manor’ region was fortunate to have locally available quality
duplicating facilities with the capability to undertake méjor communications .
projects from conception to completion. Such a capability-reduceé logistical
_problems and consequently reduces the costs of quality videocassette duplicat-
ing. The availability'of‘subh a full service quality production company
facilitated the smooth development of the experimental and pioneering Clarion
Manor system. Especially during the start-up phase, ongoing cooperation
between the regional materials library and the local, commercial quality
duplication h&use was essential. However, this duplicaticn could ;lso te
accomplished at somewhat.gréater cost for regional school programs not

located near such duplicating facilities.

The technology involved in the film transfer and final post production

of videocassettes for the Clarion Manor system links Bauer 16mm and Magnatec
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35mm film projectors with individual interlock systems in order to project

the material throus a Rank Cintel film chain. This process actually results

in an improvement in the ‘mages being transferred to the tape and includes

color correction and masking. The master tape is then dubbed into video-
cassattes via Sony's DPR-109 duplication system. The finished cassette is”

of equal or better*quality than the original film.

Several films of 10, 20 or 30 minutes are combined on one 60-minute
videocassette for economy. Sixty minutes of programming on oné videocassette
codt about one third as much as six 10-minute cassettes. When possible a
10-minute film, a 20-minute film and a 30-minute film of related content are

combined on one 60-minute videocassette. The originally projected 1,000 film

titles are contained on 250 videocassettes. During the academic year of

1974-1975, the first vear of‘opergtion of the Iocal video library system,

™

the master library added another 300 titles.

At the beginning onlv 14 of the 17 districts chose to participate.
Some :listricts tested E%e idea in one school, others implemented the System
in each %chéol in the district. Between 125 and 130 videocassette playérs,
recorders, TV sets and projection étands wefe originhlly purchased for the
cooperating scheols. This number doubled during the second year of operation.
Using the local school district's videocassette library and in-room equipment,

teachers now have quick and sure access Lo many titles.

Utilization Results

The immediote result of the local library of videocassettes was the {
greatly increased availability of film titles to the classroom. The establish-
ment of locally maintained‘Qideocassette 1ibraries has meant that 95 percent
of teachers' requests for materials are nNow fulfilled. During 1975-1975 twice
as many requests were fulfilled under the new system as could have ben ful-
filied under the regional film reel library system. More importantly, teacher

satisfaction with instructional aidiﬁaaf enormously increased. The more
Y .



convenient and easier use of the videocassette system encourages the teachers

to utilize their district's coesctie library.

Discussion and Comments

The Clarion Manor regional facility created 17 district videocassette
libraries from one program cullection. Precise cost data sre not available
but improved material availability and the related advantages of the Clarion
Manor system are obvious. Multiplying libraries of educatiohal materials via
videotape presents an autonomous, locally controlled program of instructional
aids that can be selectively utilized by individual classroom teachers.

User access on demand is the obvious functional advantage a system of
locally maintained videocassette libraries has over the technologies pro-vion
‘discussed in this report. lp this sytem of videocassette libraries theve i=
no necessity for central decision making regarding what is to be programmed.
Indeed, videocassettes can be made as available to teachers and student s as
a book or ﬁicrofilm in the school library. This technology is easy cnough
to operate that students can be assigned homework films, or even follow their
own intevrest in a broad range of directions. Videco library systéms are lim=-
ited only by the availability of videocassettes and equipment. A local library

system also allows the flexibility for local interests to be served.

The f{lexibility of programming, ease of use, and user access on demand
coupled with a relatively low-cost makes it easy to envision the Clarion Manor
system beding used as a model nationwide. A system can be imagined which ties
each local district into a national library service of videocassette instruc-—
tional materials. Local schnol districts could order'videocussetteé directly
from a central (regional, state or federal) library, thus selectively serving

local needs and interesss with quality instructional materials,

3

232
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Accurate cost data are unfortunately unavailable for the Clarion Manor
éystem. But even if the instructional costs per-student hour of use were
greater than that of the other systems previously discussed inythis repoft,
the functional advantages of a system of local videv: .:zzette libraries are )
compelling. User access on demand céupled with the immediate availability
of self-selected materials results in a system which can be tailored to local
education requirements--a flexibility missing from the centrally brogrammed
systems previously discussed. At the very least adequate cost data should
be obtained for a Clarion Maner type of system of instructional aids beforé
a decision is made to implement any of the technologies discussed in this

report.

231
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CASE STUDY VIIT
THE STANFORD TTV NETWORK

The Stanford 1TV Network is an TTFS svstem designed to provide ad-
vanced technical courses to a special audienco——professiondls in Bay Area
industries wirh limited time to devote to school work. Unlike the pre-
ceding seven cases, almest all'programming is provided live (by professors

at Stanford's School of Enginecring).

The system was the first te install microwave audio uplinks to allow

arudents to interact with professors "in real-time."

Background

The Honors Cooperative Program at Stanford University was begun in the
mid 1950s to allow full-time cmployees of companies in the San Francisco Bay
araa to.uarn graduate degrees in the School of Fngincering. By brinpging the
instruction to the students via broadecast television instead of bringing
students to the instruction, the Stanford program has sought to subsiltute
communication for Lrunsportntion'for students whose professional time is cx-

pensive.

The program was attractive to the companies because it allowed emplovees

Lo enhance their professional capabilities (and credentials) while staving

on the job. Stanford was interested dn attracting professionals to dits

courses who-are not releasable from their jobs for long pericde. 1t saw
that this market promised continued growth as the number of Bay arca in-
dustries which usc large numbers of enginecring personnel vas increasing,

crponentially.

Prior to the creation of the TV system, companics were usually willing
Lo allow an emplovee to commte to the University to take a course-—or even
two if one followed the other-=thoee days a woeek. But if the desired courses

were separated by oan hour or so, oan employee conld casily be absent from his



job 12 or 14 hours each week. The need for a cooperative graduate engineer-
ing program and-the need to minimize time away from the job were the major

considerations which resulted in the creation of the Stanford TTFS system.

The systcm's'plnnners studied the ITV systems at the University of
Florida and the TAGER system in the Dallas-Fort Worth area. A feasibility
study indicated that, in addition to paying for in-house equipment necessary
to receive and display ITV, the companies participating in the Program would
also be willing to help defray Stanford's initial capital investment and

operating costs.

The graduste faculty was amenable to participating in televised instruc-
tion, but with two important provisios. First, they insisted that’'a class~
room atmosphere be maintained--that is, thac they continue to teach "1ive"
students in o classroom which is only incidentally a studio. Second, they
insisted that remote students in the TV audience have the opportunity to

interact with the professor and all other members ot the class in real

time. This proviso resulted in a study to determine the most cost—=efrective

option for providing the requisite feodbacky microwive M or celephone line
. i '

rental. It was estimated that telephone rental scheme would cost more than a

' \
million Jollars over a ten vear period and that the microwave option would

* K :
cost onty half that much. Accordingly, Stanford petitioncd the FO o o
purmit the installac? - of FM talk-back transmitters at ecach TTV receiving

terminal. The FCC re, aded favorably by granting the right to use a nortion

" :

“Although this rule was adopted by the faculty as a necessary con-
dition for receivin credit from Stanford, it has lately been relaxed when
special conditions obtain.  For example, at the present writing there arce
four companies participating in the Honors Cooperative” Program which are
outsidet the range of Stanford's transmitter, and thus receive 1/2 inch
cassotte recordings of the day's lecture, Ninety~-five percent of instruction,
however, continues to be live and interactive,

ke
Soe Martin-Veque, ot al (19715 Reference 1). AllL references arce
listed at the end of this appendix.  In fact, Stanford has recently retro-
fitted its network with o "rime-sharing” talk back system (described in
the following scotion) which is even more cost of fective.
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of the ITFS spectrum at the high end of the band for FM talk-back. This set
the stage for Stanford to develop the first ITFS system with a microwave

interactive capability.

Engineering Features

The Stanford system was cngineered with a great. deal of ingenuity and
attention to detail. Instruction.can originate trom any of four 50 seat
classrooms or a 200 seat auditorium. A room with monitors is associatéd
with each TV classroom to accomodate overflow or for. nlosed circuit TV
lectures. Each classroom is equipped with an overhead camera which can
zoom in on objects as small as transistors on the instructor's desk. A
second camera is mounted in a wall in the back of the classroom. The
cameras are not obtrusive and yet are fully functionai; since they both-
have remote-controlled tilt, pan, and zoom capabilities, a single student
technician can handle the entire production. A professional engineer
\

works in the master control room from where he can supervise all four

-¢lassroom productions simultaneously.

Each classroom has 25 TV monitors, one for every two students. Uni- ..
vcfsity of California investigators report that even in-class students
tend to mnket&xtewwive use of the electronic medium, especially for de-
tailed note taking.2 A Stanford student can address both classroom and
remote students by pressing a button on the monitor and speaking normally;
his remarks are heard on speakers on either side df the room in the front
of the class, and from speakers associated with remote TV receivers rooms
throughout the network. The situation is virtﬁally identical for students
in remote company classrooms with two exceptions. First, in order to '
cureAa fecedback problem, it was found necessary tb disenable the speaker
system in the company classroom for the period of time the talk-back micro-
phone was in use.  Unduely lengthy remarks on the nart gf a vociferous '
student in the television audience can be thwarted by apprbnriate pestures
from the podium. Second, with t ime-shared uplink transmitters at each

company in the network, it is possible that two students at a given company

AN . .
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may want to address their separate .classes simultaneously. Since the
transmitter must shift carrier frequency as a function of video chénnel,

it can only talk back to one classroom at n.time. Hence, a simple device
has been installed gb thaﬁ if the system is in uée, a red light appears

by each microphone in the company to indicate to other potential users

that they will have to wait. But sinde the average total number of students
taking courses simul'taneously "in a given company is only two, this timé—
sharing nrrangemént rarely poses problems. Finally, the difference between
the price of a talk-back system which uses independent transmitters,
nntennas,>and cables for each of four classrooms‘nnd the price of one
which employs a time-sharing system is claimed by Jamison et al (1976)

to be S12¢640 versus S6,520.3

Normally, four classes are conducted and broadcast simdltaneously
throughout the network"ovér four distinct channels. The four composite
video and audio signals are run through a master switcher in the control
foom and then médulatc a Lenkurt microwave transmitter dt 12 GHz. The:
signal is received svven miles away at the top of Black Mountain, converted
down to the ITFS band, and used to modulate standard Varian 10 wnﬁt ITFS
transmitters at 2596, 2608, 2620 and 2632 MHz KITFS Channels E 1-4). These
are engineering features which are shared by most ITFS systems. The
antennas and their feed - structure, however, are different from the standard

and represent interesting solutions to several problems of coverage.

The accompanving figure gives a view of the pattern of transmitter
radiated power as a function of distance from Black Moutain as the system
was originally configured. Seven of the total of ten watts of transmitter
power per channe!l are sent through a horn antenna which has a coverape
of 160 degrecs of azimuthal arc, enough to cover all network companies
within 25 miles. This antennna is tailored to radiate very little above
the horizoen, and its overall gain is 17 dB. As a result, companies in
the area can get very-adequate signal strength with moderate sized ruéeiv—

ing antennas which range from L 1/2 to 5 feet in diameter and cost as
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little as. $300. -But the system was also desigﬁed to reach both San
Francisco and Berkeley. Thus, in the case of San Francisco, 33 miles
from Black Mountain, a watt of power is used to radiate from a ten foot.
diameter parabola, with an eight foot antenna at the receiving site. For
Berkeley, 38 miles distant, a 6 1/2 foot antenna is driven with two watts
of transmitter power to a ten«foot antenna at the receiving site. This
results in very adequate (and virtually identical) power received in both.
San Francisco and Berkelev. Audio uplink signals from the distant sites
are received by pardbolic antennas on 3lack Mountain, but their polariza-

. ) . . . /’ . . ,.
tion is orthoganal to those carrying downstream video and andio to avoid

oo '
=

any pussibility of interference.

There is one other engineering feature of the Stanford system which
varics from the norim. Most [TFS systems convert the four received channels
v down to VHF vhannels 7, 9, 11, and 13 with a single Jocal oscillator (since

all TTFS channels “are authorized in groups separated by 6 Miz). However,

since strong over the alr signals already occupy Channels 7 and 9, con-

. vagsion to other channels is necessary. For the receiving system at
companies in the Stanford network, therefore, a local oscillator frequency
is used to mix the signals down to VIF frequencies corresponding to Chﬁnnels

* 8, 10, 12, und 168 to 174 MHz. This latter corvesponds to the high end

LS 4
3
b“

of the portion of the VHI spectrum between Channel 6 (82 to 88 Miz) and
Channel 7 (174 to 180 MHz). In consequence, 4 second conversion at VHF
ig necessary to mix the 168 MHz signal down te a channel which may be
selected on a stnndu;d television receiver. 1In this casc, Channel 3 (60
Lo 66 MHz) is used beciandge of its relative freedom from interference.
lowever, the VHF to VHE counverter adds an fnceremental cost to cach re-

ceiving system of approximately $200.

In comment ing on an earlier draft of this case study, Kenneth Down
indicated that the map and accnmpunying description of power distribution
of the signal from Blatk Mountain are somewhat out-of-date. There are
prosently two other antennas which beam approximately 1/2 watt of power
apiece in the directions of }(i(}h(ﬂf”](l and Mount Diablo.  The feed structure
wing modd ficd so that the main horn antenna which serves the mid-penninsula
pregently radiates 6 1/ watts and the dish scerving Berkelev 1 1/2.

O
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'Though using a suppleméncél converter is“not the onlyroption avail-
able to solve this parﬁicular problem (excellent shielding of the tele-
vision receiver's front end being énother), this problem may be expected
to occur with any ITFS éystem operated in an area of strong VHF signals
on any of Channels 7, 9, 11, and 13. Of.course, any solution isllikely

to add to the cost of each receiving site within the system.

Utilization and System Costs

Radically different constraints govern the production of an hour of
a graduate engineering course versus an hour of Sesame Street. The pro-
fessor is at once the source and producer of every program put on the air,
and since his.salary is paid out of another pocket, the Stanford ITV Net-
work merely pays for a student technician for each classroom plus one
éngineer to produce four hours oflinstrucﬁion per hour. Even when ad-
ministrative sala}ies, maintenance costs and costs for a delivery service
are added (a courier goes by each company each day to pick up and deliver
notes, homework assignments, and exams), the Stanford ITV network broad-
casts 150 engineering courses in 1974-75 at a total operating cost of
$173,857 (see Table VIII-A), or the cost of producing two hours of Sesame

strect.

TABLE VIII-A
1974-75 OPERATING COSTS OF STANFORD TTV NETWORK

Administrative Salaries ) $ 50,374
Engineering Salaries 45,436
Part-time Student Salaries . 27,195
Delivery Service and Mailing ' 21,367
Equipment Maintenance 13,163
Office Supplies and Expenses 8,359
Travel 2,363
Space Rental 600
Videotape 3,000

2406

TOTAL $1713,857



Since underutilized ITV systems'have higher per-hour transmission
costs than do fully employed systems, Stangord has organized 15 of the
network's companies into the "Association for Continuing Edq&étion" to
fill unused evening hours with a wide variety of spccial programs. This
organization pays Stanford for the use of its facilities fof preparing
the prpgramming. If these eveﬁing courses are accéﬁntéd for in thé system's
budget, the courses offered over the ﬁetwork total 230 énd operating costs
are increased to $221,000. But. the number of student contact hours is
135,660 (from 5,400 enrollments) yielding a net cost per student coﬁtact
hour of $1.63. " » J : A

o

These figures, furnished by the Stanford.ITV Network for their 1974;
75 year'ofuoberation, are consistent with those of Jamison, gg‘gl‘(l976;
Reference 3). The results of their study Of the Stanford ITV costslrepre—
sent by far the nost detailed information available. As Table VIII-B

below indicates, all figures are adjusted to 1972 dollars.

Althoggh the table is‘'largely self-explanatory, several items should
be signalled. {Réception equipment costs, Item 15 in 1968, are for the
initial group of approximately 30 companies and average over $10,000 per
company. But only $1350 of this covers réceiving antenna and mast, down
convertér, VHF amplifier, power supply and cabling. The rest is for talk-
back equipment and TV receivers whose prices increase with the number of
in-company claésrooms. Second, the authors have included total cost
columrs that reflect teacher salaries. But 5nstend.of prorating pro-
fessors' salaries to indicate the percentage of their students that are
in company TV classrooms versus those who attend at Stanford, a constant
$2000 per course to cover teacher salary and benefits is assumed as a cost
attributable to the Stanford ITV system. Since on the average less than
onc—third of the members of an engineering class receive instruction via
the ITV Network, it would perhaps be more accurate to attribute only some

" . Xx
fraction (c.g., 1/3) of the $2000 teacher salary to the ITV system.

For in-house purposes, thoe Network routinely adopts what it calls
'anyhow' accounting--since engineering professors are holding classes any-
how, their salaries are not calculated in the Network's rudget at all.

O
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Table VIII.B

Costs of the Stanford ITV System in Thousands
of 1972 Dollars (from Jamison, et al, Rf. 3)

1968 1969 1970 1971 1972 1973 19Th 1975 1976

Adrintstration” \ ‘ ,

1. Staff - Stanford 69.5 T2.2 T4.2  T73.7 B87.0 104.2 105.5 115.0
2. Offtoe and related - Stanford 8.5 8.7 8.9 9.8 11.5 9,8 1.0 10.0
3. Staff - ACE 21,5 2.k ,21.4 27,9 209 %.9 3.7 9.6
§, Offtce and related - ACE 10.3 10.5 '12.3 9.5 10.5 9.9 - 10.0 0.0
Pr‘vd':lctl\nb,

§. Pactility : 482.,2

6. Equipment 233.3

7. Malutenance R4 5.5 5.6 .0 6.2 6.3 6.5 6.7
8. Instructors - Stanford 2ko 296 286 290 300 .00 300 300
9. Techniciana - Stanford 12.7 15.% 14.6 14.0 18,7 17.0 17.0 17.0
10. Instructors - ACE 48 68 106 120 146 160 170 180
11. Technicians - ACE 2.7 3.8 4.3 53 T.2 6.7 7.2 7.6
12. Studio rental - ACE _ 15.2 21.% 22,9 29.7 29.4 27.7 29.6 1.4
Transmisst onc

13, Equipment 134

14. Maintenance 3.3 3.3 3.4 3.2 3.3 .4 4.8 §.8
Racegtioﬁ% : ’

15, Equipment 337.8 3.4 15.6 15.6
16. Maintenance : 8.8 11.0 1.2 12.0 12,4 12.6 P.0 1>.4
TUTAL cos51F :
17. Stanford (no toachers) 1187.3 107.2 116.1 117.9 154.1 139.5 154.3 176.4 182.1
18. Stanfurd (teachers) 1187.3 347.2 K12.1 K03.9 4h4k4.1 B35.5 “454.,3 476.4 4B2.1
19. ACE » Stanford (no teachers) 1187.3 141.7 152.8 159.6 198.6 187.9 206.8 231.3 239.
20, ACE + Stanfoird (teachers) 1187.3 429.7 515.8 509.9 564.1 634.1 666.8 T01.3 'NY.3

3

Footnotes are listed on Yollowing page.
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Yotes for Table VIIL.B

Admlnlstrnrlon \Jnlnlmanvc eapenses for Stanford and ACE for yeara 199 thaough 1974 vere derlved frow budmtd expénsen lur each organdzation,
0tf1ee nd related e expenses Include paper, walllags, a courler vehicle Tor dlstribution and collvction of courseryelated pupers, actual offlce space vent
for At wid an faputed rent for Stanford, Profections verd accouplished by assumtug wenval facreages of 5 per vent fw Galardes (Whleh way be high as thie
would be a real Increase above .'.nf!ullow’ rates) dnd constant streans of $10,000 fur oftlce expenses fur cach vrgantzatlon,

bmm. The dnbtiad expense for the fuckiity do the wnowit spent fur persaunel snd constraction durlag the pluuuiug‘und cospletion of the magter
cuntrol toos, and the studlo complex. Thdw factlity wilh not need replacement, The equipment fncludes s speclally constructed waster control conole,
cable, control consoles for each of the five clussrooms, 10 comeras, and 149 ¢lassroum monltors for wse by students In the clasuroon, Tt 1y assumed that
comcray and monltors will be teplaced wfter 1) years, Molutenmace for yeard 1969 throngh 1974 &5 sightly higher than reported shounts and ausused to be
equil 1o §1 pev hoat for the 16w of the project, lnstrwctors gre assuped to vecefve o salary af $20,000 per course to cover salary and benefits. Thiy fue
¢ teasonable assuaptlon for the Stanford contves ab professets at Seanfurd normally teadd fve courses per year and hawe other respunsibilitles, Technicluns
are doswged b0 contlnue o nalary of §3,78 per our us L 1974, The studlo cost Lo ACE fu an duternal accaunt fng eechantsn between ACE und Stanford ulnnby
ACE how been chatged $18 per loue for use of the eystes (tnflation Between 1969 and 1974 has causcd U flgure 1o be Wlgher fn Gide tuble for 1969, 1470
and 1971 and lower fur 1973 and 1976). Slace Stauiord pays all techndclano this represents ¢ net revewue of $U1.70 per hour of ACE broadcast fn 190 and
IE (kls were tncluded ft would reduce the Stunford cout. If one were calculating costy to ACE the studlo cust would be factuded and the techalclan,
equlpaent wid factbity cost excluded. g ‘

Fl
‘

Tmnnmqulnn Transminsion equipnent wag putchased In 1968 and 16 nsgumed to have a 20-year 11fe. Maintenance i repnrted amownta for 1969 through
1974 and o the smowits d1d not vary in this perlod malntenance Ia nsaumed o remaln constant for the remalnder of the project although at & higher amount.

dRu optlon,  Equlpyent snomnts for 1960 and 1972 are eatinated amwnts based on 1972 equipnent conls froa Teble VIIL tnd che typea of equipment
pnnhuucd by the conpanten n those years, From 1975 two companfes per year are sssumed to be added to the ayaten; one with four clasarooms and no talk-
bark and one ulth Cour closerooes and tine-ghared talkhack, This way be u slightly high assumption as new companies are aften utilfelng preexleting
fazt11tleg at aeachy conpanles and are tendlng to et for no talkback If they purchase equipment. However, there {4 no cont Included for arrangesent of
wlewing areas In the conpanles. [t 18 masomed that conference ronng re sed for Lhin purpose. Due to the varylng use of the reception equipment, Lhe
reletlve Infrequent use of talkback equipsent, and the long I1fe of auteansn, cablei, nasta, etc., It 1 apmmed that 25 per cent of the equipnent Lo
teptoced every 10 yeara. Hnintcnnnce 10 aggumed to be §2 per hour for all reception equlpment. , o

rnlnl wost, Total coat 1s calculsted for the Stanford evpineering conrses only by aswuning all equipment s necessary for Stanford couroes and
lpnn;lng the ponalbllily of renting factlities to other uaers when cuparity Is avallable, Tha total for Stanford without teachers lo the suw of Iten
PA2ESEGETEG 1T 14154 16, When the syaten lo conaldered ns a whole, dtems ), 4 and 11 are alao ndded. 1f one were calculatlng the
conts tor ACE only one vauld use ftems 3, § and 12. :

944



The network coilects fees from the companies, part-time graduate
studeats, non-registered but grade seeking TV. students, and TV auditors. «
In addition to their ownm recéiving terminalé, the companies pay part of
the initial capital developwent costs as well as a television surcharge

" (typically $20 per student credit hour). In counsequence, the Stanford

ITV Network was in the black within two years of going on the air.

Table VIII-C depicts both the growth of the system and the changes
in the mix of participants. Kenneth Down, Director of rhe Stanford Net-
work, has recently reported on the apparent causes of these shitts. In
“The Stanford Instructional TV Network: A Survey of Its Students,"

- (Reference 4), Mr.ﬂDown traces the development of the rapid increase in

\\\ demand for ref

\\\\ . VIII-C reveals that the percentage of Honors Cooperative Program degree

\\\\seokers has
/

"\ e

“sher courses on the part of engineers. A glance at Table
lecreased from nearly 85 in the first vear of ITV Network

TABLE VIII-C

STANFORD TELEVISED ENGNEERING INSTRUCTION PARTICIPATION DATA
(From Reference 7)

)

1969-70 1970-71 1971-72  1972-73 1973-74 1974-75

Honors Coop Program 762 836 546 562 577 . 685
(Degree Seekers)

Non-Registered 37 106 66 95 185 374
Jptrion

Television Auditors 102 97 746 1,372 1,246 1,475

Total Registrations 901 "1,038 1,358 2,029 2,008 2,534

Number of TV Courses 116 148 143 145 150 148

Average Per Course 7.8 _ 7.0 9.5 1&.0 _ 13.4 17.1

Number of Member 23 24 26 30 36 38

Companices

nearly 85 in the first yvear of ITV Network operation to barely 27 in 1974~

7%. A werw substantial increase in auditors occurred in 1971-72--more




i seven times the number in the preceding vears. Mr. Down explains
that this sudden rise was due to a g‘vducti.un in the auditor fee from 5135
per course to $25. Howevér, since then the fee has pradually increased
to an average of approximately $55 for auditors, and the percentajpe of

their enrollment in the total TV student bodv has held  teady.

The tables below, reproduced from the article, present results of
a shor: questionnaire discributcdftb.650 students caking TV courses in
the winter of 1975. The most interesting result is that auditors are
10 vears older than the others, take TV ccurses for professional develop-

: ment, and like them well enough to come back for more.

TABLE VIII-D

OUESTIONNATRE RESULTS
(From Down, Retference 4)

Questionnaire Distribution and Response. \
Student Category Disiributed Returned
Honors Coop Program 100 70
Non Registere:d Option R7 . 41
Television Auditor 463 » 201
Totals 650 32

Motivation for Enrolling in a Televised Course.

Degree Professinnal
Student Categnry Serking Convenience Duvelnpment
- Honars Coop Program n ' RE) I
. Non-Registered Option 20 () 18
Television Auditor 2 3 1RY
Ages of Participants. ‘
Student Category Mean | Median Kange
Honors Caop Program 279 270 . W47
Non Registered Optior 70 27.5 1214

Television Auditor oL M 1’().5 T 22 ¢4
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Summar: . System Features

The Stunford ITV system is a genuine pioneer; other university ITFS
syatems have been tailored to follow the trail it blazed. An excellent
oxample ¢f a system which learned much from the Stanford ITV experience

is the 1.v network at -he University of Southern California (describeu

in the foliowing case study).
Tne following is a summary of the main features of the Stanford
svstem which account for its success.*
’ l
1
|

g,
. b
\ ! "

NEED " The Honors“Codper?tive Program was‘established and run-
' niﬁg vears before the use ot television was considered.
The companies who sent their engineers to the Stanford
program knew the courses were valuable and perceived
the program as e;cellent. When 11V was propose P
from the Graduate School at Stanford University--it
i
immediately captured the imagination of enginecr: (vho
are themselves fascinated by well-engineered devices) .
1t was also warﬁly greeted as an alternative to hours

on the freeway commuting from companv to class.

PLANNING - Detailed technical and cost studies of all plausible
variations on the theme of the system Stanford finally
implemented were conducted. The planning process in-
volved a variety of actors from wit1in the academic
community as well as from the outside scurces, includ-

. ing participating companigs. In consequence the

\ -

\

. . ¥

“The Stanfong)system,.like others chosen for the EPRC'$ case studies,

ig sufficiently difierent from mest other systems to have been picked as
an interesting case to study in the first place. This simple fact has two

important consequences: the description of the system is unlikelv to fit
any other in any uaseful detail (though certain generalizations may be pos-
S . . 1 e I Comem o civan cvetom mav well he in-

QO
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companies were willing to pay for the Stanford ITV Net-
work in three ditfterent =.;'.1‘,'s;‘~\';111i£:11 equipmeut, operat-
ing ».::’:p.-.‘nsus, and their own TV classroom facilities.
But theyv are integrated into tNe system more thorouphly
hv Cing as members of the board of dirvectors of the
A ition for Couti,nu‘ing Education (whose nu-vub_vrsh:ip
from nine companies is clected for sLn;z,gwer two vear
terms; Stanford appoints a tondth member). 1n bricf,
there is a prevailing feeling ameng companies in the
system that they have o viece of the action. When it
g
was Jdecided to petition the FCC to open up a portion
ol the iTFS spectrum for talk-back, outside lepal
assistance was sought to ensure that Stanford's views
woere adequately represented in Washington.
The design of the network is straightforwvard where it
can be, and innovative where it has to be. From the
(;I.-,ISSX"(N)HL‘S to the companies and back, the svstem is
miarked by soundness of design that m;k.us for special
case in operation and maintenance. Tt would l.w a
mistake to claim that the SVELCR is froe from frills,
though none interfere with system operation.  There
are two cameras per classrvoon (not three): productions
can be handled by a single student.  Most equipment is
solid state and unobstrusive, but when a better

alternative to the old audio uplinks appeared feasible

it was instatled. The Stanierd system represents the

best engincering job for the money one is likely to

find.

The succeess of the Wetwork is attributable in large
medasure to carcful and eificient manapement.  The

GUstem mandaees to o pnt oon Jdimoat 40 hours of 1TV per



day more than 360 days of rthe year.‘ The number of:
students per class is growing as well, with gradunté
engineering instruction courses now averaging more
than l7~stndents fegistered-in one option or another.
Frills are kept to a minimum; there are no plans to

switch color.

In the future the numbq{ of member -.mpanies, presently 38, will
likely be iﬁcreased to 50. Taping courses for wider distribution has
begun and is likely to be expandeq: *Cooperation with other institutions
will no doubt increcase, most noéably with the ‘University of California at
Davis (via a microwave link) and with Carleton University in Canada (via
NASA Ames and the Communications Technology Satellite). TIf patterns of
the past continue into the future services will be expanded only after

careful planning has assured technical, educational, and economic feasibility.
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CASE STUDY IX

THE UNIVERSITY OF SOUTHERN CALIFORNIA
INTERACTIVE INSTRUCTIONAL TELEVISION NETWORK

introduction

In the fall of 1972, the University of Southern California began opera-
ting an lnstluetxonal Television leed Service system which is organlzatlonally
and Lexhnl(utly closely akin to the Qtanford system discussed in Case Study
No. VITL. The Southern California system—- like Stanford's--was set up to o
deliver live video (with interactive audlu; engineering courses for gradnaue
credit to a number of companieg Ln_the Los Angeies area. Accordingly, this
case study will concentrate on those features of the Southem California
System which are interestingly different (to the planner) from the Stanford

Systenm.

) It .is convenient to discuss these features under four‘headingsi

Regional Classrooms, Special Fffects, Repeater-and Taping.

Regional.Clasernoms: In addition to the ITFS classrooms at'the partici-
pating companies, the USC system has set up two regionel classrooms in
industrial parks to make the serv1ces of the network convenient for continu-
ing educatlon students from companles too small to support receﬁtlon facilities
on their own. Since students from the public at large are also urged to take
courses using these regional classrooms, it 1s possible” ‘to study the demand
for various TV courses over a broader base of demographic variables than 1§
poss1ble with the Stanford system. The regionél classroom eoncept also
represents a potentlally important model for more extended continuing education

networklng.

Special Effects: The USC system utilized a third camera in its classrooms

?

N
——th
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which pans over the "studio audience;"

that i3, the in-classroom students. -
Other special effects such as split screen images are also employed, and

the system 18 equipped“tqltrnhsmit color.

Repeater: Unlike Stanford's Black Mountain transmitting site, the hills
in Southern Californis make it impossible to achieve line—of;site transmission
to all users. In éonsequence, a repeater is used to transmit to several
company classrooms which are in a shadow of the main antenna pattern. The
' ~verall coverage which resnlt- approximates what Stanford acrhieves with a

single transmitting site. this illustrates a simélc truth whsvn trustrates

: attempts to construct universally valid cost analyses: Accurate estimates
of received power from a Lransmittcr c¢f known outp i power and antenna -
chiaracteristics cannot be chtained for the general casc unless the
(ransmitting antenna can be high enough to peeclude shadoving effects:
Since this is'usually the~case only when the  cansmitting antenna is very
high (as with a satellite), transmitter configurations fof terrestial

svstems must be designed for the¢ contingencies of each particular situation.

Taping: Much more use of half-inch video tape ts made at USC than at
Stanford both at the companies and at the system front end. Tapes
\te ue-d both te allteviate schedule problems on the parts of professors
ind wtudents alike, and to form the substance of courses offered by

- . specialists who may be far from the USC campus for the academic year.

Dperations : : g

. The USC Interactive Instructional Television (11TV) System
sperates on up to four ITFS channels from early morning until 9:20
ar night.  Tlge system currently broadcasts approximatel 90 courses for

credit per wear.  Certain non-credit refresher course: are o2lso offer-

ed, and from time to time special lectures and conferences e broadeast.
Sipey tre o toeera Yor the nerwork corvices are almost exciusivelv high

1RV
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tv;hnﬁlnuy indux;rivs in the Los Anceles area (see Talle 10 A), most course
offerings'afe in eﬁgineering and mathematics. However, certain short courses -
are broadcast which cover topics such as "Management by Objectives' and .
"Communicatibns and Organizational Behavior.'" Some of these special courses
are ofiginated by the Association for Continuing Education and are obtainéd
taped and ready to run. Most offerihgs,'however, are designed to takes

advaﬂtage of the live interactive capability of the Network.

Exceﬁt-where noted in the introduction, the engineering details of
the system are not interestihgly different from those of the Stanford ITV
netwdrk, nor are operating procedures. We therefdre tﬁought it more important
to record the view of a customer of the system than to characterize matertal
-which is readily -available in brochure férm from the School of Engineering
at USC. Accordingly, the remainder of this sectien is baséd on information
furnished by members of the staff of the Aerospace Corporation at El

Scoundo.
a

' Aerospaée Corporation waé an original member of the USC-IITV Network
and has become one of its largest users. The Company invested in equipment
to allow for three classrooms to be wired, but the "classrooms" are in ~
effect auditoriums which can seat from 35 (in the case of the smallest)
to over 200 students. Although most classes héve but several students,
occasionally the large audiﬁorium is nee@ed for special lecturers or, as

with a4 recent course on solar coergy, for accomnodat ine over a hundred students:

Tn the Fall 1976 semester, the Corporation has 43 students. taking
courses over ﬁhevUSC-IITV System; 21 are taking courses for credit, 25 are
eﬁrblled as non-credit attendees, and two are auditors. The Company pays
all tuition and fees for successful student completion of both credit |
and non-credit classes, but auditors must defray the $20 fee themselveé if
they elect this option.  This undoubtedly explains the relatively low

X
. number of auditors at Acrospace.

'
.
N
Y
-
-

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

TABLE 1X. A

ORGANTZATIONS SERVED BY ThHE
USC TNTERACTIVE INSTRHCTTONAL TELEVISION SYSTEM

Huphes Aircraft Cohpuny Culver Citv, California”
Jet Propulsion Laboratory Pasadena

Burroughs, Bell & Howell, Xerox Pasadena

Actron Division of MeDonne !l /Douplas Munrovia

Sinper - iibrascope : Glendale ’
Honevwell Covina

International Telephone & Telegraph - Van Nuys

Aerospace Corpocation

El Segundo

UsC Informatior Seciences Institute o © Marina del Rev

Rockwell International
Magnavox
USC Regional Classroom*

U'SC Regional Classroom*

Anaheim
Torrance
£l Segundo

Woodland Hills

- » e
“Rogional classroems have served empioyees of 45 additional organizations.

\

CGHMPANY LOCATIONS (1974)

'

) JPL I
Singer ‘Librascope .\ e D ] ]
Regonal Clasroom - h Vic Donnell Doutias/Acteon
¥Woodland Hitls ST (G fottant By suphs and Bell & Howell

e
', Hughes Aircraft
Company

e i LOS ANCFLES
/ - CIVICCE% Tt 8
n

—1
[NRAY

Regional Classroom
\Y ----- €] Segundo
. ® Asrospace/Samsa

..
Rochwell Internationat
{Autonetics) -




For regular students taking the courses for credit, the fee is the Univvrs{ty

tuition of $108 'per unit ($324 for a standard 3 unit course) plus a $20 sur-

charge for being a "television" student. Non-degree students may take courses

at a cost‘of $34 per unit; their papers are collected and exams graded as with

the for-credit students, but they are not awarded credits for a degree unless

they petition the University at a later date. USC routinely allows for up

tc four courses to be allowed as "credit" toward advanced degrees if newly
matriculated students render the differential fee. Some Aerospace employees
who'already hold Ph.D. degrees regulérly take TV courses, obviously as "non~

degree"

‘students.

The Aerospace Corporation pays all fees for dégree and non-degree
students, and defrays the cost for books as well. In addition, the Corporatioh
pays the USC Network $225 per month as a flat fee for ITV "participation.” (USC

uses a formula which reflects the number of employees at the company.)

Aerospace'torporation eﬁployees tend to travel a great deal, so arrange-

ments have been made with the Corporation to videotape lessons when a

student must be absent. The Network allows this with the provision that

users erase all videotapes at the end of each semester. "Obviously, this
option precludes interaction with the. professor and the rest of the class,
thoughvit is clearly better than being absent altogether. In one case a
student elected to take an entire course by tape, but according to Eleanor
- Anderson, Aerospace Corporation's'Manager of Staff Development; he found the
course most difficult taken in this fact.on and plané to take others '"in real

-

time."

\
LS
- \

Ms. Anderson indicated that the talk back system is frequently used in a
quas i~delayed node-~i.c., frequently a student will telephone a colleague at
ancther company after class to segﬁﬁf he is '"having problems' on a péréicular
point as Qell.‘ If he is, then one of them will raise the common question
at the beginning of the next class period. The feeling seems to be that

valuable clags time should be taken up ohly with questions shared by at

N2
1
|

()
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least several students—-perhaps a pedagogical,advantage of the 1TV class-

room.

Ms. Anderson also repcrted on the variations in'the*quality of instruction:
really gcod teachers do well on the TV; bad ones are very bad. At the urging
of students she has occasionally complained to Jack Munushian, Director of
the USC Network. "Once in a while," Ms. Anderson reported with an air of
surprise, "we actually succeed in getting a bad teacher replaved.

. :

Table IX.B gives a picture of patterns of growth of the USC-TITV system
since‘its inception in 1972. Aerospace Corporatien personnel enroliﬁent
in USC television courses appears to have reached stecady state cfter‘aw initial
pé:iod of growth. At current levels of.enrollment thére is no real need
for a fourth classroom to accommodate four sets of sstudents taking four courses
simultancously, and the only time that such a LOnfllLt has occurred in the
past one Aerospace emplovee took his course at the regional clasqroom in

4

ElLSegundo (which is within casy walking distance of the Corporatlon)

- /
!

~

. / :
. e . N
Ms. Anderson voiced ‘complaints :hout the high cost of maintaining the
. I

servicey but she was nonctheless enthusiastic about the advantages of the

ITV system.® Aerospace omplovocq who have taken ~uvurses are less reserved

in their prdise, perhaps becausc they are not burdened by havingjto pay for
the service.: The most 1rLQULnLlj mentluncd advantages are a baVLngs in

time and lens on the frecway. 'But when an enginecer reports: 'In a word, the

system is superb!'" one suspects that thc electronic gadgetr of ‘it all has its
y p B y

charms 1s wcll.

Costs .

The USC-TITV has provided SRC with detailed information about
the capital and operations costs of its system. Although the per
student costs of this system are high, they arc still low when compared to

the other systems in this study. Per-student costs are higher by
B R
2c0
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Fall 1972
Spring 1973

- Summer 1973

Fall 1973
Spring 1974
Summer 1974

Fall 1974
Spring 1975
" Summer 1975

-Fall 1975
‘Spring 1976

TABLE IX. B

ENROLLMENT IN

Total number

of students in
regular USC
courses (Regular
non-degree stu-

Average
enrollment
per course

dents and auditors)

85
119
21,

182
271
32

337
309
33

300
308

3.4
4.4
3.0

.607
705
4.5

8.9
8.1
4.1

8.4
8.5

USC INTERACTIVE INSTRUCTIONAL TELEVISION- PROGRAM

Total
students/
year in
regular
UscC
courses

&

608

Total
enroll-
ment in
non-
credit
courses

125

604 .



sne vrder of magnitude than per student costs at the elementary level nation-
ally, aud it is c¢lear that the low average per course curollment Of 3.5

is chiefly responsible for the inflated figurbs. Average system-wide per course
enrollm nt could probably increase to 20 without sac}ificing most of the

value of the system's live two-way audlo interaction feature, and this

increase would decrease per student costs by a factor of nearly 2 1/2.

a. Start-Up Capital Expenditures : ‘

The:following is a direct quotation irom the USC interactive
lustruet ional Television Network's system desceription sunplfed to ~
SR

% ) PR

System Investment - The system was constructed with a $825,00
grant from the Olin Foundation. The facifity.is housed in a
renovated 500 square feet stand alone building that was previous-
ly an engiﬁeer;ng library. Each of the four stuéio classrooms, as
well as an auditcrium, is equipped with three black-and-white
cameras and a special effects ﬁnit. The system also has a

color film chain for broadcasting of color sides and movies.

: Transmitters are atop Mt. Lee 15 miles from the campus and the
STL link is by ITFS. Talkback from remote sites is provided by
FM radie in the [T?S hand. The system also has available a van
capable of reception at remote sites. Videotaping is presently

done mainly with 1/2" EIAJ wachines.

O
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Breakdown of Svstem Investment

Building ~aodificacion 211,000
qu?un and sneineering 95,000.
Studio cquipment 253,000
CBroade st equipment ‘ v 217,000
Kemolte classroom cguipnent 20,000
fost equipment 20,000
Venrte les - . O 0nn

O A

It should:t - noted that Lh; above itemizel! iist of outlays does not
rludo\the (approximately) $136,000 that was spent by the 10 user companies’
the USC Information Sciences Institute for their reéeption and two-way ~
v w/io interaction equipment. The list does include $20,000 allocated

for twe USC-IITN regicral classrooms.

Total start-up capital outlays (regardless orf the identities of their

sources) can be ¢lassified in the following way:

1. Transmission Costs: $215,000
2. Other Central Facil?ty'
Costst - §554,0200

3. Reception and Inter-

action Costs: $156,000
4, Other Costs
a. Test Equipment: ' $ 20,000

b. Vehicles: $ 9,000

$959,000
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B. 1975-76 Operations Costs1

Courseware Acquired Out-of-House $14,000
Rental Fees (2 Regional Classroome:) 12,5002
Rental Fee for USC Central Faci.ity 32,0003
Director (part time) 10,000
Technical Staff 40,000
Secretarial 8,000
Student Operators 10,000
Courier ‘ 11,000
Printing and Mailing 2,000
Rental of Tower 1,800
Equipment Maintenance ’ 7,000
Vehicle Maintenance 3,000
Office Supplies 750
Cost of Instructor Stiperds 8,500

for Non~credit Courses and

Lease of Videotapes

51b0,550“')

1 ' . )
Income credited to the television program does not include regular
tuicion even in cases where it is known that a student has enrolled for graduate
work only because of the casy availability of the television program.

Television income is derived from a $20/unit surcharge for regular students,
1 554/unit fee for non-degree students, a $20/unit fee for auditors and a vearly
fvo charged to participating companies.

Total incor for 1975-,0 was $97,000 including $23,000 from participation
“res, $44,000 from special TV charges for regular USC courses, $11,000 from non-
credit courses and $19,000 from lease of receiving equipment for company classrooms.

0
“This ¢ st s paid for by special NSF grant and {s not included in the
in the operating budget apainst which student fees are assessed.

3This cost Ls paid by USC and is not charged to USC-TITN operations.

4 ) .

This does not include a $50,000 depreciation allowance for capital invest-
ment. It is not included in this operation budget bucause capiral costs have been
kept separate fn all preceding ~ase studices.

JUSC-11T1H"s own statement of its operations budget repisters a total outlay
of §102,050. This {. the fijgure thiat uvser rewenues (stadent fees) are calculated
to mateh. Not included Tn USC-{ITN's user-assessment budpet are (a) the costs
explained in footnotes 2 and 3, and (b) the 514,000 for acquired out-of=house course-



1t may app.ar that the forégoing estimate of the USC-IITN's operations
costs is significantly incoﬁplete because it omits the substantial price
bf the acftual instruction that is telecommunicatea to the remote students.

For instance, salaries of the USC instructional staff are not included in the
ioregping operations budget even though 68 non-degree enrollees in 1975-76 were
charged a $54 per unitj($l62'per course) supplemental fee that presumably went
for more :hah just the TV costs.

Any direct unconditional comparisons of the USC-II1V costs to the costs
incurred_by the systems in case studies 1-6 therefore would seem to be unfair
to thoée systems since their operatioas budgets do include costs for ITV
coursewdre., ' ‘ ' ‘ . #

) N

However, the fact is that'di{g;t uniconditioned comparisons of the
foregoing budget to those described in the earlier case studies are quitc
consihles The swvstens studicd carlier delivered iV i11wlxw1rl>i011 that wis
added onto the face—EL—che'classrgom instruction schools were already
providing and paying i1 . In>~those systems, the supplemental TV instruction

was also a sypplemental cost added onto the costs for face-to-face classroom

instruction. The TV did not subétitugg for the classroém teacher, nor did
its cost replace the teacher's salary. So, budgetary pa}ity between the USC-
[TTN and the earlier systems is achieved only if USC~IITN is not charged for
the '"live" TV instruction. ' ‘

Thus in all the case studies; ITV ccurseware costs should be added-on

instruction costs and only added-on instruction costs.

C. Total System Costs

Tabie L. o0 diapiavs the rora! cxpenditure for TS0 as funet ifons o1 Lo
variables: (1) capital outlays awnrtized over 10 and 15 yea. periods, and (2)
all costs distributed over (a) all student contact hours in only regular USC

courses, and (b) all student conract hours in both regular and non-credit courses.

<

o
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The .student contact hour costs are high. However, the real value
of these costs can be appreciated only if their dollar sizes are compared
to the costs of the professioral time and labor that would have been lost if
the professional enrollees had been forced to Lake i time to drive [

their Faainess Jocations to the PSeocampius to attend classes,

The average enrollment in a TV course in 1975-76 was 8.5. If educators
were to agree that this figure could be increased to 20 per course without a
significant decrease in the educational value of "live" two-way audic dnter-
action among remote students and USC professors, then the student contact hour
coscs could be reduced from the present $5.01 to $11.13 range to a more

attractive $2.13 to $4.73 range.

.-
Y]

[

v



TABLE 18, C

~ TOTAL ITV EXPENDITURES

T . '
Gross Per Year Amount Per Year Per Stud- | Contact Hour | Percentage
fmortized Over end Regular Courses | ALl Courses ' of Total
ot | W% (1% | W | 15¥ns | s 1S frd fours |
. | | mrs) er

\ 1 f
{
\
\

1. Start-Up Capital Costs
1, Transnission Systen $215,000 | § 21,5000 § 14,333 | § .93 AT R I KV TR

2, Central Factlity 6559000 | §55,9001 8 97,267 [ §2.42 | S$LEL (§125 (8.8 21T

J. Reception Systen G156.000 | §15,600] S 10,400 | § 68 1§ 45 135 [$ .06t s
} . | |

N 6 Other $ 29,000 i
v | |
~ | |

TOTAL CAPITAL §959,000 | $95,900( § 63,93 | $4.16 | § 277 1§ AU |14 !372 | 29

| .
1. -
11, Operating Césts 1975-76 §160,550 | 3160,350 | $160,550 | § 6,69 | §6.69 |9 3.8 163,58 63 71%

§5.73 1801 1002 1007

—r>
D
~—
Ty

(RAND TOTAL ‘ - 8256,8001 522,483 1 S11.13
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TII. SUMMARY AND CONCLUSTONS

It is the nature of case study methodology to "suggest,"

not to 'prove."
Case studies sacrifice the statistical security of 1érge numbers in order to
proviag a more intensive and in-depth annlyéis of "whac is really going on"

in a handful of situations. Accordingly, any conclusions offered here must.be
considered -tentative and exploratory.

Such caveats notwithstanding, we were reassured to find that the themes

which emerged’ from the case studies were quite generally supportive of the

conclusions drawn from qur other analyses. This cannot, of course, be considered
as an independent confirmation of such results since there were muti 1 inputs

and interactions along the way. But many of the fin! .9 concerning such
o

fundamental factors as land contour, geographical de -lr. .. recei:lng sites in

the coverapge area, and size of the total area coverel are learly independent

of such criss-crossing influences.

B}

&

The following is a brief distillation of thc rujor o omes of the casc

Y

<

studies:

.Costs per student contact -hour varied encrmousl,
across the nine sites--by facrors of ten .1 more.
However,, the dominant source o/ vsariance was the
cost of develeping new programming materind,

.Une source of per-site cost differentials was
the fact that prices of major equipment have
decliaed considerably as technological improve-
ments and ~ass oruduction have far outpaced
inflaticu. Hewe, systems which have been devel-
oped recently tend to be less expensive than their
courterpart - whi-h were coastructed carlier.,

The stterns of TV applications and user prefer-
cnces which smerye trom thege case studies are less’
predictiole chan the findings on .cost-related issu 3,
Most aystems demonstriate an increasing tendency ta
use videodipes within a school to achieve

sehedr oy flesibility, ever ir there are multiply
broade sts over swhatever clectronic delivery system
s used.  For cxample, the Haperstown system--



leng a model of central control over 1TV pro-
gramming and usce-—-is moving rapidl~ toward a
decentralized svstem for reasons o- .ducational
philosophy as well as conveniencs.

.A number of 1TV systems are not (ul’v utilizing
their capacity in terms of potential chananel hours.
In fact, a number of them are oniv using about i I
of the capacity.

.There appears to be o rather ca prising laech. of
information on [TV utilization, incinding =uch
fundamental data as who watches {t »nd whe . es
not watch it and why. )

Diffcrent levels of instructlion have wery different
© 1Y gcheduling requirements. Elcmentacw t=2achers
generally require only moderate flexibility in
scheduling. Since one teacher usuaily has res-
consibility for teaching all cubjecvs to the same
set of students all day long. th. teazher can
adjust the daily scheduie .. co-torm to 1TV
‘availability. Furthermor., ¢ xwirse coverage is
more likely to be standarlircd across a system,
and the main scurce of var.ation is simple scheduling.

.BY contrast, junior high and high school teachers not
onlv have ordinary timing problems but additional ones
which arise {:om varisrions in classroom style and
emphasis. At these Covels teachers gpenerally teach
one subjoect to a numbey or different classes, making
schedul ing much wore dufticult. In addition, instruc-
tors frequently have more discretion anout whether to
. use all c¢r part of a serics or of a single program.

.Somewhat paradoxicilly, the college-level classes
studied appeared to require least {lexibility in
scheduling.  Theemaio reason, of course, is that
a fined time for class is simply taken as a given
by participants, just as it would be in a collegoe
classroom. Participating students are not, of course,
paing from one class to another all das long in the
manner of public school students. Awo of the systems
discussed, the University of Southprn Catifornia and
Stantord arg ite different from
t.hat they y—wiy voice communjeaticos bhetween
students an L ructional staff./ Both employ an
Voo~ drea business firms
ol led as part=tine stiddents,

266

i1t th. others in

VITFS system

whorsie eanpes
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The two-way intcra. ic . format, of course, dictates
a firm schedule tor lasses.. However, we note that
some of the participating companies tape classes
upon the request of students whose travel schedules
preclude attendance on a given day.

.Two of th2 systems studied, those in Broward County,
Florida and the New York Archdiocese, reserve sub-
stantial portions of their broadcast capacity for
responding to special requests. on a call-in basis.
User demand to date has been re atlvqu low. The
reasons for this are not clear. . ‘

.One trend runs somewhat counter to other general-
izations about "flexibility." There is a tendency for
[TV programming to be dominated by series forinat's rather
than individual programs. Although using a series
requires morce advange planning than uSLng a single
program, the pQL—hOU costs of,;series are substantially
lower than those of ﬁqpucldlq ",ﬁgcause vendors'
handling, advertis ing' and accounting costs are about
the same in ciil«r case. There appears to be, however,

a decided preference teward series which can be broken
into shorter units of a few related installments.

e also discevered o ]nrrc amount of. continuing experi-
mentation with different patterns of usc. There was a
seneral preference for bhnrt programs over long ones
but uo clear prefercnce for greater--or lesser-—-
vxposure to VIV as distinct from face-to-face instrue-
tion. In tact, as teachers acquire more, experience

in the use of 11V, some distinctions of this sort begin
to break down. Many schools would like to move

toward situations where a teacher can work directly
with some part of a class while the remainder of

the class watches instructional television.

Has there been any trend in increased or decreased use of 1TV overall?
We have no basis for generalizing on this point. Spokespersons for half the
systems contacted said that they favored increased exposure to ITV for the
students presently reached by their systems.  Only Hagerstown is moving toward
a4 decrease in student exposuare, but expeosure there has been relatively massive
in the past, compired to most systems in the conntry.,  Most of the persons with

whom we discussed this issue did not give it high priority, possibly l)(*(::lust\.\

they regarded it as a more appropriate decision tor the nsers, rather than oo
‘) .
the managers, of a systoem, ~()’
' . 261
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Anf future statistical comparative analysis and evaluation of ITV
systems will have to be preceded by the creation and implementation of adequate
student usc measurements. To a large extent the usefulness and feasibility of
future rescarch on [TV delivery systems will require coming to grips with

the questions of utilization patterns.

The notion of "potential classroom con%act'hours” is valuable for helping
to frame pollcy questions about the alloeaglon of a school system's resources
to the mass-distribution of ITV. 1In the cases studied, systems often chose
to invest resources in ''surplus' output for the sake of flexibilityl To decide

whether this magnitude of "surplus' is cost-effective requires data on how it

is actually used when it is availahle.

In Lompaang the difference between the New York system and Broward County
in their respective gaps between their volume of service and potentlal consump-~
tion values, one might conclude, for instance, e@ither that diverse programming
for diverse audiences exacts a high cost-penalty, or, conversely, that achieving

cost—nffectiveness with ITFS technology exacts.a conformity-uniformity penalty.

«For many purposes, "potential classroom consumpt ion'" is unrealistic. What
observers need is a picture of actual student consumption. These data, although
absglurely fundamental for Authorltatlve and accurate evaluation, are generally
not collected by ITV systems themselves or by anyone else. Only t@o of i the, case
study systems, Broward County and WVIZ, Cleveland, did collect data of this

'

type.
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APPENDLX A%

COST COMPONENTS

This Appendix provides a guide to the equipment and costs listed under Lhe

cost componénﬁs of the complete and comparative models of Settions IT and TI1.

The models are based upon prototype ITV services dellvery systemb. ITV services

are programs which can be viewed in the classrcom or elsgwhgre by students.

The emphasis here is upon elementary and secondary

scheols,/ not "elsewhcre."

The deliverv cr distribution system per se is the means of conveylng the ITV

signal to the viewing place. The modes of conveyance Studied in this report

are satellite, cable, instructional television fixed service (ITFS), PTV broad-

. . . . 1 N .
cast and material recorded on videocassettes (films, videotapes, or videodiscs).

iy . . , . . / .
Utilizing these delivery modes, service distribution systems can be defined for
’ ]

regions using systems based on the different modes.

!
The cost estimates are

built up by specifying cost componen: of classes of costs and summing the com-

ponents to derive total system cost. A listing of the cbbt componentb is con- ]
tained in Table A-1l. Some of the components are (onstdmt Lo Or cCOmmO.t ACTOSS X
i
: . ‘ - . : -
all delivery modes.  These common componernts are dLSCUS#Vd first. The other '

components are dis~ussed under vach delivery mode.

COMMON. COMPONENTS
2

Displav Equipment

Display equipment refers to the television monitor/receivers used in the

schools. Most schools own TV sets now, which may be mounted in walls in special

TV rooms or placed on movable carts so they can be

Classroom-use televisions require large screens ot

wheeled to Jdifferent rooms.

217 or more and can be either

black-and-white «r color. Because of special purchase agreements, buyving in

bulk, and the varicsty of features television sets

siderably in pri . Pasic black-and-white models

can possess, Lthey vary con-

can start at under $200 while

expensive color models can run over $1,000 with prices increasing with screen

sizea. In most of the «alculations in this report,
Ot course, tor cost modeling purposes, the initial

$400 is the listed price.

price is spread over the

X These comm- ire designed to accompany the cost analysis in Chapter Two,

265



COST MODEL COMPONENTS BY SYSTEM

Mailed PTV Cable~
Component Satellite 1TFS "Materials Broadcasting casting

Satellite Rental X - - - -

Uplink Facility and
Studio ' X

ITFS .. ansmission

ITFS Broadcast Studio

Mailing and Dubbing X

P11V Broadcast Fee X
Cable "Reutal"

Interconnection’

E S

System Management

Programming

d

Display Equipment

Videocassette Machines

T - -

Videocassettes
School Wiring

School Headend

X o XK K X X
P A - -
R - T e T o T T
wooRK X K R R

[ S

School Reception

An X indicates a nrobable non-zero value for the component in the given

Sy sted.
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expected life of the set (with heavy use but good care and maintenanv :--five
years). The maintenanee and operation of « set is figured at 15% of its annnal
capital cost. For the cost estimates modes in Section 1T, it was assumed that
each school would possess 8 tcelevisions purchased-at the price suggested above.
To some individuals, this numbher may anpear too extravagant, tc others, far

too few. One's opinion of the 8 TVs figure will depend upon the number of
classrooms in one school, the cxpected prevalence of use of LTV within the
school, and the local school budget. Clearly, the number of TVs in a school

is discretionary and the eight used in this analysis van,he treated as an aver-
age acrass all schools served by the deliveryv systeom, If chis average is
changed by one, then the effect on total svstem cost is $92 times the number

of schools in the system.

Videocassette Machines

Videocassette machines for recording and plaving programming in schools
provide great flexibilitv in scheduling and give teachers control over the usce
of TTV. The machines could b ‘ooated in classroocms, media c?ntcrs, or school
headends to facilitate the sransmission of programming over a school's internal
distribution system.  There are aumerous producers of videocassette recorder/

plavers, and the market is highly competitive. Price quotes for the cquipment

range from 53,000 down to commercial models now marketed for slightly under

- N . - - . . - 3 .
51,000, Ditferent models have a variety of featurs including off-the-air
recording, slow motion, and automatic timers. The price used in Sections 17
and L1T, $1,500, is spread over the | lve-year capected Life of the equipment

.

and may be a little high.

Videovassette macaines are a relatively expensive feature of 1TV systems

with a2 $300 annual cost each plus $45 maintenance and operation.  The nuwmber,

.

't any, of machines ownea bv each school is completely discretionary. Three

s R
¥ ¢ .
/ ; j

e
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was used os the number per school in Section 1@ of Chapter Two, though thant

number should not be interpreted as a recommendation.

Videocassettes

Each school will require a supply of videocassettes to complement irs
videocassette machines. The cassettes and the machines have to be compatible
and the playing tiwe of cassettes varies (again, they have to be compatible
with tiie machines). Tha analysis in Section 11 is based upon cassettes with
a onc-hour -playing time thch sell for about $20 and which, conservatively,
can be expected to last five years. The number of casscttes each school
should possess will depend upon the number of hours of programming telecast
per day and upon the need‘fo copy and hold the programming for replaying to
accommodate scheduling problems or for special viewings. [In the cost esti-
mates of Section LT, it is presumed that the schools would prefer to have the

capacity ot keeping programs for one week.

Schoel Wiring
la order to convey television signals throughout cthe sahoof, schools
require an inctcernal wiring system, The cost of wiring is influenced by
factors specific to schools and in the localities. 1f conduits are already
in the schools, the installation of the cables themselv s is considerably
cheaper. Local tlabor costs are also an important determinant of the cost
of wiring. However, a figure of $120 per rocm is a reasonable price quoted
b both contractors and schools which have recertly had such work done.
Given a per room price, the number of rooms per schoel is the wmajor deter-
minant of cost. Our cost model is based upon an average ot 20 rooms per
sehool. The 13 vear estimate of the Life of the wiring may be conservative.
At 15 percent of annoal o capitalb cost, maintenance .'mL'l operation cost is

also part of this component. 07O
"2



Uttice bdupplies /12U
Cost of Instructor Stipends 8,500
for Non~credit Courses and

Lease of Videotapes

i
¢

$160,550%2

Income credited to the television program does not include regular
tuition even in cases wherce it is known that a student has enrolled for graduate
work only because of the easy availability of the television program.

Television income is derived from a $20/unit surcharge for regular students,
1 $54/unit fee for non-degree students, a $20/unit fee for auditors and a vearly
fv¢ charged to participating companies.

Total incom. for 1975-76 was $97,000 including $23,000 from participation
fres, $44,000 fren special TV charges for regular USC courses, $11,000 from non-
~redit courses and $19,N00 from lease of receiving equipment for company classrooms.

2 R . ’
“This cust is paid for bv speclal NSF grant and is not included in the
in the operating budget against which student fees arc assesser.

3This cost is paid by USC and is not charged to USC-ITTN operations.

This does not include a $50,000 depreciation allowance for capital invest-
ment. It is not included in this operation budget because capital costs have becn
kept separate in all preceding case studiee.

JUSC-ITTl's own statement of its operations budget repisters a total outlay
of ¢102,050. This i« the figure that user revenues (student fees) are calculated
to match. Not included in USC-IITN's user-assessment budget are (a) the costs
explained in footnotes 2 and 3, and (b) the $14,000 for acquired out-of-house course-

ware. 2 (}' ()
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o s .
However, the fact 1is that U&{F;t Uhiconditioned comparisons of the
foregoing budget to t. - - described in the earlier case studies are quite

notsinle.  The swvstens studied carlicr delivered TV oinstruction fhat was

added onto the face-to-iace ‘classroom instruction schools were already

providing and paying for. In“thuse systems, the supplemental TV instruction

was 1lso a supplemental cost added onto the costs for face-to-face classroom

e, . ] )
instruction. The TV did not substitute for the classroom teacher, nor did

- its cost replace the tescher's salary. So, budgetary parity between the USC-
rep.ace y g > y

[ITN and the earlier systems is acl.ieved only if USC-IITN is not charged for

i

the "live" TV instruction.

-~

Thus in all the case studies; ITV courseware costs should be added-on

instruction costs and only added-on instruction costs.

C. Total System Costs

Table 1X. ¢ displaves the total cxpendituare tor 1O 6 as funct ions o1 Lwo
. » .
variables: (1) capital outlays amortized over 10 and 15 year periods, and (27
all costs distributed over (a) all student contact hours in only regular USC

courses, and (b) all student contact hours in both regular and non-credit courses.

261
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N
©800,000 per channel per year (whith, on a 42 per day, 365 day basis is less
than $109 per hour) to interconnect member stations who will install receiving
terminals costing about $100,000 each. This type of interconnection -system

is the other extreme from the high-powered direct broadrast system.

Satellite Rehtai

The $500 per hour satellite rental figure was the same figpre used by
the STD (see the STD Final Repert, p. 2%4). It is considerably larger than
the approx“mnately $100 per hour PBS wil! be paying for one hour of Eroadcést.
However, ATS-6 is a higher-pcwered sateliite. The crucial asSumption is
that_for a flat $500 per hour fee, educators could rent as much satellite
bfoadéast time over as many chennels as they need when they need it.

Perhaps common carrie;s will someday be able to fulfill such requirements,
though they cannot at present. Moreover, if educators sponsored the launch of a
satellite, any unused time would increase the average cost per hour of broad-

cast time, raising the rental figure.

One other point is the insensitivit' ¢f the rental fee to N, number
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while the $200,000 operating expenses. for personnel and bgilding rental is

based upon ESCD costs. Under some circumstances, educational users might be
able to share studio facilities with cther groups or institutions, substantially
reducing costs. The expected life of the studio, listed at ten years,

is probably a somewhat conservative estimate.

Schocl Headend “ .

The signals from the bﬂtellire received over the equipment located

_at the school are sent through an amplifier located 2%t a school headend

before being sent through the scheol wiring system ror internal dlstrlbutlon
The amplifier's cost is about $500 and can be expected to last ten years.

The headend‘may also coutain videocassette machines and other ITV equipment.

School Reception Equipment ) :

-~

The receive only terminals of the LSCD consisted of a 10-foot parabolie

antenuna, a preamplifieq,'end demodulator. The gost of the terminals was

appréximaeely $3,000 each. The $6,000 figure used in Sections II and III

is a multi-channel receiver version. Howevér, recent rumors suggest that
Japanese developers may be able to marke* recei"e—only terminals for under

$1,000, ihdicating that the 56,000 figure is pessimlstic An expected life

4’ 1+ & ~tehe weare is longer than that suggested in the STD



“school year 1974-75 identified 93 systems operating over 252 channels. Among the

operating stations, 89 repeaters (reception/transmission stati“usdyhich boost

and ropeaf~the signal) were in use. The reader .is referred to W case studies
in Chapter Three of this report for descriptions of operating 1T. . Tems.

ITFS systems are engineered for the i& ™ ﬁopulation and speoif | ~rlity
they serve. The placement of broadcast towzrs :v1 studios 1is di..cared by
thidistribution of the schools or other sites t. be served and %o c
graphical features of the coverage area.;fA tecai: slear of ob-
étrh::ions and a gense and copcentrated u%er pcpstlacion provides the most

propitious circumstances for ITFS,while/é scattavad user populétion in a
mountainous region or a region with oﬁher obstructiaas inhibits the effective
range of the broadcast signal. Tra@é—offs occur betwzen the cost of the
reception and broadcaét equipment,x;specially the broadzast tower and the
number of receiving sites. We atfempt to quantify the effects of terra.n and
population distribution by using;a variable, t, (the invrrse of the quotient,
the number of schools N per ITEé twoaqFast gite).'nThe inverse is us.d so

that the product tN vields ;h§An&whér,of broadcest sites.

The symbol t can .t :hpught of as an avevage derived empiricaliy by calculat ing
the simple weighted averand of al' the t values of all the broadcast sites.
Effectively, this makes it impussitie to differcnticie between 3 perfectly

it tesm hieklw wvarvine population densities. Fou

O
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frequency or channel to another if coverage areas of signals overlapl - Any
system needs at least one broadcast strdio or transmission origination
site. Signals can be repeatud/traﬁslated antil thev deteriorate too badly,
three to four repetiﬁions being the limit. it is also possible to use
poinf-to-point microwaves relay betﬁ&an'oribipation and other transmission
sites. (See Case Study l: Thwe Archdioces: »tf New York.,
A variable t' is defined for the 1TFS ccst model with t' equaling

the inverse of the number of receptiqn sites, N, per ITFS trarsmission

! ariginntidn sites. Then the prgduct.t'N.equals tte number of broadcast
studios. Also, it is possible to express t' ax é func:ion of t.-say t'=at
where onclbroadcast studio serves 1/a transmission sit2s. For example, one

« ] . -
origination site with 8 transmission sites would ;1e’1 t' = /e e
e b : ° -

ITFS Transmission

For either a repeater or broadcast origina’ion ftransmil .er, transmissinn
cosﬁs are fairly uniform with a price of $15,000 per transmitter i e.. rer
channel I. One channel.is required for each six‘hﬁurs of broadcast ti e..
However, the most importact segmen! of transmission ~ost couid be the cost
of the transmitting tower. The tower cost cou.d range from under $1iU,000
to over, 3300;000 dependiné upon topographical ..rd maun-made physical features.

This capital equipment has an average expectrd 1 .. of ven or more vears.

- e b anean ¢ ha mdoretated since they can

O
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the recorded programming. Roughly $§50,000 will ensure a good studio which
sould be located with a school and operated by in-school personnel. If the

organization site has to be located elsewhere, studio costs would increase.

Interconnection

As mentioned above, reccrded material is.used as an origination format
in-ITFS broadcast studios. Programming can be recorded on videocasséites
and sent to the broadcast studios. A four w-ek period would be sufficient to
ensure that a day'S'programm}ng can be copied on .ssettes, mailed to studios,
plaved, and returned foF re-use. Videocassettes were described earlier. The
mailing and dubbing cost for-each hour of programming was estimated as $5.00,
although this is high}y variable. Estimates from different organizations
have provided a range of per hour costs from $2.00 to $20. The stock of
cassettes each studio requiresvié (PQ), P,the number of school days in four
weeks and Q, the number of program hours per day. P is taken to averége 20.
Lf programs are repeated during the week, then the hours of programming on
tape will be lower than the number of broadcast hours. Microwave and satel-
lite broadcast can also be used.as interconnecting modes though Sections Il

and I11 are based upen interconnection by mailed materials.

School Headend

The crhnnl haadénd camnonent for the ITFS svstem is the same as under



MATILED MATERIAI“

A mailed materials systems is similar fb the interconnection component
descr{bed under the ITFS system except each school is its own transmission
site. Similar to the case éf interconnection, each schoollneeds a stock of
videocassettes equal to 20 times the daily nﬁmber of hours of programming (ex-
cept for repeat broadcasts, say if every progfam is repeated twice, then the °*
number of cassettes [20] [1/3] Q). Systems of! this sort are in operation in
many places, and examples are included in the case studies. New York State
provides a similar service with schgols having the’opportunity to request
copies of materials. Many school distric.: havé their own film libraries, -
mailed materials are not restricted to a caséette format. As mentionad, film
is one possibility while a developing technology, videodiscs will be available
soon. Videodiscs with players selling for under $500 and discs.for under

$5.00 could become important.

‘School Headend - School Reception

Besides ah amplifier at the school headend, a mailed materials system

~ requires videocassette machines at the headend. ,Effectively, videocassette
machines.play'a role analogous to reception equipment in systems based on other
delivery modes. One videocassette machine is required for every six hours of
broadcast time over the school's wiring system. Commen®"s made under the '

Videocassette Machine component are applicable here.

CABLECASTING

+

!
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hold converters. The bvbtem operator can merelv modulate his cable on those
frequencies correspounding to ordinary channels 2 through 13, giving a theoretical
maximun effective channel capacity into subscribers' homes of 12 channels in

‘he case of a single cable system and 24 in the case of a dual system. In fact,
this capacity is optimistic for most installations, for channels occupied by
strong, over-tie-air signals mu;t be left dark to avoid possible interference.

~

(Of course, s ignals from local VHT stations will be cahlecast on other charnnels.)

e have developed a theory according to which this state of affairs may

work to the interest of those interested in delivering ITV to schools. Let us

" first distinguish two cases which in the interest of simplicity can be called

'new system' and 'old svstems', neither incorporating set-top converters at
subscribers’' houses. New systems will typically be characterized by high quality
cable and broadband solid state amplifiers which are essentially linear over 300
\tiz. In brief, they will be able to cablecast high quality video over very nearly
300 MHz with high mean time between failures and (owing to amplifier boxes using
plug-in modules) with low adjustment and maintenance costs. O0ld systems seldom
share these virtues. The combination of high cable losses and non-linerarites of
the trunk amplifiers effectively limits their video signal carrying capacity

to a very few more chanrels than the 6 to 12 they are presently cablecasting.

* Accordingly, the following remarks will be primarily (though not exclusively)

applicable to 'new' syvstems.

LS

- DOWNSTREAM

- ‘ UPSTREAM lACROSS()VER
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space available. (This figure should be doubled for a dual cable systeﬁ.) Cable-
cast signals ih the mid-band or superband regionqﬁcould be received by anyone

with a converter while those without coﬁverters would experience no interference.
This, of course, presents an intriguing possibility for school systems, forrwith
low-cost (approximately $50) converters associated with each TV set (or even

fewer if they are installed at the local headerds of school distribution

svstems), one had the potential flor receiving a great deal of IV, Neglec.: ing
maintenance, headend'costs are onl the order of $2,500 per channel for the mod-

ulator to cablecast the materialsl

Where it exists, cable is pért of the communications infrastructure of the
locél municipality. -The laying or stringing of cable headends in a region de-
pends upon the number of independént cable systems. Of course, the number of
school% per cable headend is given by the placement of cable systems. For
our analysis, the variable h is the inverse of the number of schools, N,
per cable hcadend, and Hn equals the. number of headends. All these headends
have to be interconnected, and it is presumed that mailed materials will

be used.

The key to cable cost is the concessicns the cable operator can be
convinced to give to the local municipaliry. Srrong bargaining before a
local license is granted can ensure schools being hooked-up and that they can
have access to channel space either at a nominal cost or no cost at all. Cable
operators find that community good will can be acquired by making excess channcl

space available.

Cable Rental

Rental fee for cables can be expecfbd o be highly variable. One channel
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Interconnection

Interconnection for cable systems is the same as for TTFS, likewise
using mailed materials with the number of headends to be interconnected

equal to hi. o

PTV BROADCASTING

Public television stations have broadcast cducational programs for
in-classropm instruction since they began operatina. Large networks such as
the Eastern Educational Network connect stations wiuch receive programming
sometimes for dqycime simulcnscing, somotlmen_for taping and rebroadcasting.
With PBS switching ¢o a satellite-based interconnectinn network with three

or four channels, this means of interconnection should remain available.

The number of séhools able to receive PTV broadcasted programming is
limited to the broadcast range of the stations. There is also the additional
limitation that since most stations operatefon one channel, only about six
hours of programming can be broadcast dailf.

Broadcasting Fee

Whether or not a local PTV station is compensated for .providing 1TV,
. . . . | . .
operating the station is expensive (although operating and capital costs
|

vary highly from station to starion). A figure of $150 per broadcast hour
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schools so that VHF channels will be used for viewing. Convertors cost about

$50 and can be expected to last 10 years.

School Reception

High quality reception anntennas can be used to improve signal quality and,
effecpively, to increase the broadcast range of the PTV stations, As an
average, the antenna and mounting could cost $150, though the price at
different schools may vary greatly. These outdoor antennas can be expected

to last five or more Years.



APPENDIX B*

JERIVING COMPARATIVE COST EQUATIONS

Comparative cost equations are derived from the comparative cost
‘components (see Section III). 1In the folloQing five tables, the name
of the cost compbnents, their full mathematical expression, and their simplified
mathematical expression are presented. The columns of simplified
expressions are summed to derive the basic comparative cost equations
from which the’compaiative cost per school equation is derived by

dividing the origiﬁal equation by N, the number of schools.



SATELLITE SYSTEM

Component ‘ Expression Simplifi;d prressién;
Satellir: Rental (180) (SSOOF) QS $90,000 QS
Uplink Facility
and Studio $200,000 + ($250,000/iC) (1.15) $228,750
~ School Headed (5500/10) (1.15) NS $ 58 NS
: Schoolb Reception ‘ (6,00 =) (1.15') ‘ S 326 NS

Satellite System Comparative Cost: $228,750 + $90,000 Qg + 920 N, = C
. . ol
; Satellite System, Comparative Cost per School:

$228,750 + $90,000 Q.
o : ' "+ 920 = C/N
LN

- . i

e R s{C/N) $228,750 + $90,000 Q
S N - J— 5
1 ~ - ot 2
- Ng.
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some economies of scale in administrative functions.

It is not clear that a delivery system based on one communications mode
or another would require sufficiently differenf management dutics to
causehcosts to vary by type of delivery mode. The figure used in tie )
cost estimates of Section II is roughly based upon the experience of the LSCD

and was used only to comnlete the example.

Programming

The example in Section II (of Chapter Two) was constructed to underscore
how important programming costs are in the overall cost picture of a delivery
system. The $15,000 per hour figure in the sample estimates was based upon

production costs from the Satellire Technology De- onstration (STD) (see the

STD Final Report, page 298) and is not its most expensive program. The varia-

bility of program costs is immense with Sesame Street running . over un approxi-

- mate 550,000 per -hour with hours of commercial programming over $200,000 per

hour (see Noll, Peck and McGowan, Zconomic Aspects of Television Regulation,

p.224). Alternatively, locally produced programming, effectively the taping
of lectures, experiments, or events can cost relatively little. . Sometimes,
programming will be donated "free" to local schools or larger organizations.
\ .
However, to a certiin extent, quality can expect to be a function of price

274
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I'he satellite system for which costs are estimated in Section Il (of
Chapter Two) was a multi-channel vefﬁion of the ESCD. A central uplink facil-
ity transmites the programming'to a high-powered ATS-6 type satellite in geo-
stationary orbit which broadcasts to relatively low-cost receive-only terminals

each of wiiich has a parabolic dish antenna, a down-converter and a receiver.
It is because the satellite is high~powered that low-cost reception equipment
can be used, makiny the system feasible for direct broadcast to schools.
A numbur of studies have been written about cost uptlml/xng—-the trade—of f
botween the cost of high-powered satellites and low-cost ground terminals

(see Stagl-et al., Compute er-Aided Communltatlons batcllLte qystem Aralysis

and Optimizations and rcferengL therein)--and no attcmpt will be made to deal

with thdt complicated subject here. , .

It might be useful just to make note of éomc recent experiences with
satellites.  Edueational experiments are continuing over high-powered satellite
with CTS (Comﬁunications Telecommunications Satellige) as the carrier. How-
ever, the availability of high-powered satellite transmission time is not
established, though a large-cnough commitment by an cduzatlona] system could
promote‘making the.capncity available.- Video transmission over less powerful
satellites is occurring with Home Box Office connecting its cable distributors
by .satellite. The Publictﬁrnadcnsting System has announced plans to rent

three (eventually four) satellite channels from WESTAR at a rate of approximately

BT
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mountainous region or a region with ofher obstructiaas inhibits the effective
range of the broadcast signal. Tra@é—offs occur betwzern the cost of the
reception and broadcast equipment, Lspecially the broad-ast tower ard the
number of receiving sites. We Cmpt to quantify the effects of terra.n and
population distribution by us;nn a variable, t, (the invrrse of the quotient,
the number of schools N per ITrS troadcast site). _The inverse is us.d so

that the product tN vields the nuan* cof broadcest sites.

The symbol t can .o :héught of as an avevage derived erpirically by calculutinﬁ
the simple welbhtud J‘Ur‘\L of al! the t values of all the broadcast sites.
Effectlvely, this makes 1c impossilbie to diffe renticie bet"een a perfectly
wiiform region and one thch haS highly varving population densities. Fev

' example let us. 1mag1na/tw0 regions with t values of .05, each u;ing tw

7tranqmitting stations- The two in the fLISt region could eacn serve 2

schools while one in the second regio: could serve 30 schools and the other, ,
ten. Using an average t for the entire region ‘disguises the within-regiop
differences. Though this is acceptable in models designed t~ make estimates
of aggregate cost or to Eompare systems in aggregates, it 6bscures-deta)'1

important in ITSF system design.

P
~

Not ‘all transm1551on sites in an [TFS system require browceast studios.
Some sites can berepearerqwhlch receive, boost, and rebroadcas?t « signal.

To prevent interference, trans]atnrs are sometimes uses to, transzate from one
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ITFS Transmission

For either a repeater or broadcast origina_ion ftransmi. .er. transmissinn
cosﬁs are fairly uniform with a price of $15,000 per transmitter i e.. ver
channel I. One channel is required for each six‘hnurs of broadcast ti e..
However, the most importact segmen: of transmission ~ost could be the cost
of the transmitting tower. The tower cost cou.d range f:rom under $1U,000
to over, $300;OOO depending upon topographical ..nd man-made physical features.

This capital equipment has an average expectrd 1 .. of ven or more years.

The importance of tower costs cannot be understated since they can
vary by a factor of greater than 30. 'Also, the greater the vimber of
transmission sites, the greater the effect of average u:wer cost on total

system cost. A high t value means an expensive system. a low -alue suggests

.

a less expensive system.

ITFS Broadcast Studio

An ITFS broadcast studio contains the enuipment necessdary to feed the

programming into the transmitter including whatever format is used to play

979
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although this is high}y variable. Estimates from different organizations
have provided a range of per hour costs from $2.00 to $20. The stock of
cassettus each studio requires'ié (PQ), P,the number of school days in four
weeks and Q, the number of program hours per day. P is téken to averége 20.
Lf programs are repeated during the week, then the hours of programming on
tape will be lower than the number of broadcast hours. Microwave and satel-

lite broadcast can also be used . as interconnecting modes though Sections Il

and 111 are based upen interconnection by mailed materials.

School Headend

The school headénd component for the ITFS system is the same as under

the satellite system. .

School Reception

A parabolic antenna, antenna mounting and down-converter dre requirea
at each schooi. The cost of this equipment should be about $1,500 and the
equipment should last tean years. Additional costs could be incurred if the

antenna requires a tower. .

280
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$5.00 could become important.'f

'School Headend - School Reception

Besides ah amplifier at the school headend, a mailed materials system

~ requires videocassette machines at the headend. ,ﬁffectively, videocassette
machines‘play‘a role analogous to reception equipment in systems based on other
delivery modes. One videocassette machine is required for every six hours of
broadcast time over the school's wiring system. Commen”s made under the '

Videocassette Machine component are applicable here.

CABLECASTING

\

CATV in the United States is beginning Lo experience the rapid growth
many observers thought would occur a decade ago. The FCC made a rulirg in the

spring of 1976 which will likely increase the rate of growth of CATV systems

T

even further. There is abundant"eVideﬂ e that the new FCC rulings are partially,
at least, a response to the widespread fiew among CATV system operators that
individual set—toémbonverters arc (1) Jnduly expensive, representing up to

40% of total system costs in some instaﬁces, (2) a major source of

system maintenance problems, and (3) a favorite target for thieves.

With the new regulations in effect, it becomes both legal and practical to wire
up communities with a single or dual cable system which incorporates no house-

276 :

281 ’




O

ERIC

Aruitoxt provided by Eic:

cable and broadband solid state amplifiers which are essentially linear over 300
\Hz. 1In brief, they will be able to cablecast high quality video over very nearly
300, MHz with high mean time between failures au¢ (owing to amplifier boxes using
plug-in modules) with low adjustment and maintenance costs. 0ld systems seldom
share these virtues. The combination of high cable losses and non-linerarites of
the trunk amplifiers effectively limits their video signal carrying éhéécity

to a very few more chanrels than the 6 to 12 they are presently cablecasting.

* Accordingly, the following remarks will be primarily (though not exclusively)

applicable to 'new' svstems.
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A glance at the attached chart shows that an imagined new syStem‘Qill hava a
great deal of room for cablecasting video signdLs, particularly in the mid-band
'3nd super-band regions. Even assuming that the spectrum space below 54 MHz is
set aside for upstream signals and filters and the 88 to, 108 band is reserved

for FM. audio, this still ito2vos.n thecretical maximum of 23 channels of spectrum

5 o
~1

|559]
oC ~i
Do



O

ERIC

Aruitoxt provided by Eic:

have to be interconnected, and it is presumed that mailed materials will

be used.

The key to cable cost is the concessicns the cable operator can be
convinced to give to the local municipaliry. Strong bargaining before a
local license is granted can ensure schools being hooked~up and that they can
have access to channel space either at a nominal cost or no cost at all. Cable
operators find that community good will can be acquired by making excess chunnel

space available.

Cable Rental

Rental fee for cables can be expecfbd to be highly variable. One channel
will commonly be avilable for fiee, and any unused channel space might also be
had for free unless extra tape mach{nes and operators are required at the headend.
If it is necessary.,a modulator per channel can be installed at the headend to
access unused space between chaunels. As discussed above, modulators cost about
$2,500 with one needed for each channel. The expected life of a modulator is

ten years.

School Headend

Switch, amplifier and converter are required at the school headend for
the cablé svstem. The price of the switch ard amplifier is $1,000, converters
cost $50. This equipment should last ten vears.
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or Four channels, this means of interconnection should remain available.

The number of séhools able to receive PTV broadcasted programming is
limited te the broadcast range of the stations. There is also the additional
limitation that since most stations operatefon one channel, only about six
hours of programming can be broadcast dailf.

Broadcasting Fee

Whether or not a local PTV station is compensated for .providing 1TV,
operating the station is expensive (althodgh operating and capital costs
vary highly from station to station). A éigure of $150 per broadcast hour
was derived from New York State data as ah estimate of cost with Q hours
broadcasted daily for 186 days. The $150 can be tHoughtAof as an average
over the bN stations where b equals the inverse of, the average number of

.,
schools, N, per station. '

'School Headend

For UHF stations, it may he desirable to install a convertor at the
5
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* These comments are designed to accompany the cost analysis in Chapter Two.
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Satellite System Comparative COSL: $445,/DU T 2YU,U0U Yo T 74U g = v

w

Satellite System, Comparative Cost per School:
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