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CABLE TELEVISION RESEARCH AT RAND

The Rand Corporation began its research on cable television issues in 1969,
under grants from The Ford Foundation and TheJohn and Mary R. Markie Founda-
tion. The central interest at that time was federal regulatory policy, still in its
formative stages. Rand published more than a dozen reports related to that subject
over the next three years. This phase of Rand’s concern ended in February 1972
when the Federal Communications Commission issued its Cable Television Report
and Order.

The Report and Order marked the end of a virtual freeze on cable development
persisting since 1966 in the major metropolitan areas. It asserted the FCC’s authori-
ty to regulate cable development, laid down a number of firm requirements and
restrictions, and at the same time permitted considerable latitude to communities
in drawing up the terms of their franchises. It expressly encouraged communities
to innovate, while reserving the authority to approve or disapprove many of their
proposed actions..

The major decisions to be made next, and therefore the major focus of new cable
research, will be on the local level. These decisions will be crucially important
because cable television is no longer a modest technique for improving rural televi-
sion reception. It is on the brink of turning into a genuine urban communication
system, with profound implications for our entire society. Most important, cable
systems in the major markets are yet to be built, and there is great pressure on the
cities to start issuing franchises prematurely. The decisions shortly to be made will
reverberate through the 1980’s.

Aware of the importance of these events, the National Science Foundation
asked Rand in December 1971 to compile a cable handbook for local decisionmaking.
The Handbook, now completed, presents basic information about cable television
and outlines the issues a community will face.! It is addressed to citizen group
members, local government officials, and other people concerned with the develop-
ment of cable television in their communities.

Cable television embraces such a host of political, social, economic, legal, and
technological issues that any single book on the subject is in danger of being shallow
at best and pretentious at worst. Consequently, the Handbook is intended as an
introduction and guide to these issues, which are explored separately in the series
of companion reports listed inside the front cover.

! Walter S. Baer, Cable Television: A Handbook for Decisionmaking, The Rand Corporation, R-1133-
NSF, February 1973.
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Education is one of the important social applications of cable. The FCC rules
require that all cable systems in the top 100 markets reserve three channels for local
uses, known as “access channels”: one each for education, local government, and
public access. The education and government channels must be made available free
of charge for at least five years. Thus far, education channels have been little used.
Except for a few universities, most school systems still lack the required skills,
funds, and equipment, or are simply unaware of the possibilities. This state of affairs
must be altered quickly and drastically.



PREFACE

This Guide is part of a two-volume study on the use of cable television in
education. It is directed to the education planner who may be charged with planning,
developing, and operating an education project using cable TV. It is especially
crucial right now that he carry out his tasks quickly and effectively so that rapid
development of entertainment and other commercial services will not foreclose
promising uses of cable television in education. To assist him, this Guide presents
step-by-step procedures for planning and implementing a cable TV project.

We assume that the reader is already familiar with the past history of television
in education and that he is aware of special ways in which cable TV can serve the
education community. If he is not, these subjects are dealt with at length in the
companion volume to this study, Cable Television: Uses in Education, R-1143-
NSF. Although the latter volume is intended for-the general reader, planners may
also find it convenient for refreshing their memories and reminding them of useful
applications.






SUMMARY

The recent Federal Communications Commission’s regulations of franchises for
cable TV systems have put the education planner on the spot. He must act quickly
and effectively to ensure that educational uses of cable television are not preempted
by profitable entertainment and commercial services. Moreover, if an education
agency wants provisions for preferential treatment written into the cable operator’s
franchise, the agency must prove to the FCC that it has a viable plan for making
use of the cable system and that the cable operator can provide the specified services.
Thus the agency (and the operator) must make a convincing case.

This Guide is intended to help education planners to construct viable plans for
the use of cable television for education. Here we lay out the steps in planning,
development, operation, and evaluation of a project, illustrating successful practices
from case histories and discussing common pitfalls. We note major factors that affect
the way a planner goes about his tasks, such as the scope of his project and whether
it provides basic or supplementary services.

We are especially concerned with the use of dollars and other scarce resources.
Thus, resource requirements run as a theme throughout the Guide. For example,
in the overview of the implementation process, we point out a number of factors that
will cause the time required to vary from a few months to years. For successful
projects, planners must commit their time and talents throughout the implementa-
tion phases and, ideally, should have skills in the areas of both education and
communications.

It is important to specify the objectives of the project in terms that will guide
planning, development, and evaluation. Objectives should state in detail who is to
receive what kinds of programming and why. The most successful projects will be
those that use television for essential functions that cannot better be performed in
some other way.

We describe a step-by-step procedure for planning a project that is intended for
students in existing schools. Preparatory activities include identifying school re-
quirements, specifying teaching methods, describing available resources, and speci-
fying design criteria. At this point the planner will be ready to synthesize the project
and estimate its requirements for resources. We include examples of wide variations
in project designs and discuss some of the reasons for such variations. We also
include a checklist of categories for estimating project costs.

We treat two other areas in detail—the acquisition of suitable programming
and the integration of the programming into the rest of the school’s activities
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(utilization). Many past projects have foundered for lack of suitable programming;
others have supported what programming was used in the most desultory fashion.
(The companion volume describes these problems at length.) Suggestions here are
crucial to project success.

Projects directed to audiences that are not in existing schools should be deve-
loped in the same way as in-school projects with one important exception. Because
the audience is not readily available for out-of-school projects, activities that
strengthen the relation between project and audience are central. Thus, careful
analysis of the needs and wants of the audience is essential to early planning;
dissemination of information about the project to the intended audience must be
effective; and feedback from the audience as to the adequacy of the programming
must be used to ensure continued participation.

The chapter on evaluation sets forth the why, what, and who of this function.
Evaluation has three purposes: to improve the effectiveness of the project during the
initial implementation, to demonstrate the effectiveness of the project to those
responsible for deciding its future, and to assist planners in other agencies who
might want to adapt the project to their own use. We list the data required for each
of these functions and discuss the arguments for and against having various agen-
cies do the evaluating. :
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Chapter 1
INTRODUCTION

Purpose of the Guide

The past few years have seen a rapid growth of cable television throughout the
United States, both in terms of the number of systems and in terms of the develop-
ment of cable technology. With this growth has come an increasing awareness of the
potential of cable TV for providing more than improved quality of signal in fringe
areas for broadcast TV. Cable TV now has the capacity to provide better, more, and
new telecommunication services. Recognizing this potential, the Federal Communi-
cations Commission (FCC) recently issued a set of regulations for the installation
and operation of cable TV systems.! These rulings have given rise to increased
interest in the use of cable TV for public services.

Since the early 1950s, television has offered the education community means for
solving or alleviating a number of its problems. A few individuals and school systems
have recognized these possibilities and taken advantage of them; but they have been
too few. By and large, the education community has ignored television except as a
superficial token of its support of innovation.

Because of this history, the FCC has adopted a wait-and-see attitude toward the
education community’s requests for a large measure of “preferential treatment”? in
the operation of new cable TV systems. This is reflected in the FCC’s recent set of
regulations which avoid locking cable operators into arrangements preferential to
schools—arrangements that the education community might let lie fallow. It is our
belief that the FCC and a number of cable TV operators would welcome greater use
of television in education. But this use must be significant in terms of the contribu-
tion it makes to the improvement of education; mere acquisition of a few TV sets
will not turn the trick.

The purpose of this Guide is to help education planners develop viable plans
that will demonstrate the commitment of the education community to making
significant use of cable TV. Viable plans will go far toward ensuring that the poten-

! FCC, “Cable Television Report and Order.” See also FCC, “Memorandum Opinion and Order on
Reconsideration of the Television Report and Order.”

* Preferential treatment would provide the education community with cable system facilities or
services free or at lower rates than the general subscriber pays.



tial usefulness of cable TV to education will be realized before commercial interests
have usurped the cable system. Viable plans will also support special showings to
the FCC for the preferential treatment that may be needed in some cases. The FCC
has invited educators to present such showings.

Unless cable TV is to be only another frill, its use should be integrated with
other educational functions. This requires careful planning, development, and
evaluation—processes this Guide treats in detail. It is hoped these guidelines will
encourage the development of genuinely useful applications and will discourage the
proliferation of ill-conceived projects that turn out to use television for little more
than custodial services for the teacher’s convenience.

Many of the skills needed for planning, development, operation, and evaluation
of the project® would be needed for implementing and managing any new education
activity and may be available within an existing school system. Others, particularly
those having to do with the technical aspects of the cable TV system and with
obtaining and evaluating television programming, may be more difficult to find. The
Guide includes suggested sources of special skills that may be lacking in the local
area.

It is particularly difficult to obtain television programming of acceptable qual-
ity that is appropriate to the user’s needs. Procedures for obtaining and judging
prerecorded materials are outlined. The alternative, to produce original program-
ming, is discussed briefly, especially from the point of view of the costs involved and
possible arrangements for reducing the impact of cost on a single education agency.
Other publications* go into the details of small-scale production of TV programming.

Basis of the Guide

Our “dos” and “don’ts” are based on the experiences of schools and other educa-
tion institutions with television, the recommendations of leading groups in educa-
tion or television or both, and our own backgrounds in planning, management, and
evaluation of education projects and in communication technology and policy.®
Some of the more significant projects using television in education are discussed in
the companion volume to this one.® A selected bibliography is supplied to provide
richer detail as the reader desires.

Plan of the Guide

There are seven chapters. The first two set the stage by defining the problem
and discussing special aspects of cable TV as a communication medium. Chapters

3 A note on terminology. We use project rather than program to avoid confusion with a televised
program. Project has a short-lived connotation which we do not intend, but there seems to be no better
word.

* See, for example, Quick and Wolf, Small-Studio Video Tape Production.

s Some Rand studies in the fields of communication and education are included in the Bibliography.

¢ Carpenter, Cable Television: Uses in Education.



3 through 7 set forth the guidelines for implementing an education project using
cable TV. After an introductory chapter describing the implementation process in
general, Chap. 4 presents the details of defining and planning an in-school project
(a project that transmits programs to facilities of an existing education institution).
Chapter 4 is the most technical and is intended to be of substantial assistance to the
project manager. The implementation of an out-of-school project (that is, one that
does not transmit to the facilities of an existing institution) is different from that
of an in-school project. These differences are noted and discussed in Chap. 5. The
development and implementation phases are dealt with in Chap. 6. Finally, because
of its importance to project success, evaluation is treated separately in Chap. 7.



Chapter 2
CABLE TELEVISION AS A MEANS OF DISTRIBUTION

We start by comparing cable TV with other means of distributing audiovisual
information that are important to education. Comparisons include salient charac-
teristics of distribution systems and the effects that changes in the way they are used
have on costs. Much of the usefulness of a cable TV system may hinge on provisions
written into the franchise awarded to the cable operator. This is why we talk about
the franchising process for a good part of this chapter.

Comparing Means of Distribution

Cable TV is only one of several ways to distribute audiovisual information. Its
essential features include a headend* for amplifying and processing signals for cable
transmission, coaxial cables to carry the signals to subscribers, terminal equipment
connected to subscribers’ TV receivers, and a group of antennas for receiving broad-
cast television signals for retransmission over the cable. Studios for local program
production can also be connected to the headend. Although the cable may be buried
underground, it is usually strung from utility poles; amplifiers to boost signal
strength are positioned at intervals along the cables.

Because miles of coaxial cable and electronic equipment must be installed,
initial investments in cable TV are relatively high. For example, of the $7.5 million
estimated for capital investment for a Dayton cable TV system, $6.5 million (over
85 percent) will be required for buying and installing the cable distribution plant.?

Other transmission media of importance to education are the familiar broad-
cast TV, closed-circuit TV (CCTV), and instructional television fixed service (ITFS).
The primary physical difference between broadcast TV and cable TV is that the
television signals are transmitted over cable rather than broadcast. Cable TV and
CCTV are physically identical. They are closed in the sense that signals they origi-
nate cannot be picked up off the air by anyone who has a TV receiver. The important
difference is that a cable TV system accommodates a number of independent users

1 See the Glossary for definitions of technical terms.
1 Baer and Park, “Financial Projections for the Dayton Metropolitan Area.”
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(including a school system, for example), but in a CCTV system a single user or a
small group of users control program content and scheduling and direct program
usage. Although someone else, such as the telephone company, may own the physi-
cal plant, the user directs its utilization. Such systems are termed dedicated systems.
Frequently, closed-circuit systems are installed in a single building or a complex of
buildings, such as a university campus or industrial plant.

A number of education institutions have adopted or are planning to use ITFS
for providing TV transmission. ITFS uses much higher frequencies and much lower
power than broadcast TV, and antennas and receivers required to pick up the signal
are expensive. Each qualified applicant for an ITFS license may obtain up to four
channels within the spectrum space allotted. This space may be used not only for
video but for both voice and data transmission. In addition, part of the spectrum
space may be used for response in the form of video, voice, or data. ITFS systems
are also dedicated systems.

In Table 1, some features of these four means of distribution are compared. Note
that although the channel capacity of broadcast television is moderately high, only
" one or two of these channels can be set aside for educational broadcasting in a
specific area. On the other hand, all of the channels on either ITFS or closed-circuit
systems are at the service of the person who controls the system. In a cable TV
system, the number of channels that can be leased to the education community
(beyond the free channel mandated by the FCC) can be very large if the system has
the capacity needed. The best way to ensure this is to make arrangements during
the franchise negotiations and before the cables are installed.

Using more than one trunk from the headend is another way to increase the
channel capacity of a CCTV or cable TV system without adding cables. The number
of channels available within a single system can be multiplied by a factor of two to
four; most systems have two trunks. Of course, only the programming on a single
trunk is available to an individual receiver.

Figure 1 shows how the audience for instructional television (ITV) program-
ming was distributed by grade level in 1970.® Note that the bulk of broadcast ITV
programming was directed to the lower grades; less than 30 percent was provided
above the junior high level. One explanation for this phenomenon is that the depart-
mentalization of subject matter above the elementary grades makes scheduling of
the single channel an extremely complicated task. Additional channels would
greatly alleviate this difficulty.

Data are also given for ITFS and CCTV systems to demonstrate the difference
in usage of these two dedicated media. ITFS shows a similar pattern of usage to that
of broadcast ITV, whereas CCTV does not. Instead, CCTV seems more attractive to
institutions of higher education than is ITFS. This is probably because ITFS becomes
competitive in cost with CCTV when an area larger than a single campus is to be
served.

Despite the fact that both ITFS and CCTV make it possible for schools to use
multiple channels, relatively few of the schools that have either type of system take
advantage of this opportunity. For example, during a week in 1970, of those schools
that had CCTV systems, 49 percent used only one channel. Channel use for ITFS

* Rockman, One Week of Educational Television.
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Numbers indicate Broadcast 1TV
percentage of
program hours

K through Grades Grades Grades Coll
Grade 3 4-6 7-9

ege Adult  PTV
10-12  University (for credit)

Fig. 1—Distribution of ITV programming by intended audience, March 1970
{(from Rockman, One Week of Educational Television)



systems was somewhat better, with 77 percent using more than one channel (usually
two).

Cable TV has a capacity for two-way communication, but so does CCTV, and a
number of ITFS systems are already using voice talk-back. Talk-back encourages the
student to respond during program transmission and thereby, in contrast with
broadcast TV, not only increases his involvement in the program but also can make
the program more appropriate to his needs.

Two-way capability may take one of several forms. Probably the most common
will be narrow-band channels for return of digital data. Digital data return could
be useful in a wide variety of applications, including programmed instruction. Tens
of thousands of individual students could be accommodated in the space occupied by
a single video channel. In contrast, on the order of only six hundred channels of
audio signals could be accommodated because such signals require a far larger
bandwidth than do digital data signals. Audiovisual information, of course, requires
the greatest bandwidth of all; the number of return channels of audiovisual informa-
tion that can be provided will be somewhat less than the 12 to 35 available down-
stream on a single cable.

The cost to the user for the several forms of return capability will also vary.
Baer has estimated that the annual cost to the operator per two-way subscriber for
narrow-band services will run between $100 and $500, depending on the services
supplied. About $50 of this is for the one-way cable service; the remainder is the cost
of adding two-way service. A shared voice channel would add some $100 to the cost
of the subscriber’s terminal; a shared video channel would add between $700 and
$1500 to the cost of his terminal.*

Privacy is inherent to both CCTV and ITFS systems because these are dedicated
systems. Privacy can be obtained on both broadcast and cable systems by using
scrambled signals.®

Why is privacy desirable? First, few people can act naturally in front of an
unfamiliar audience. Exposing students and teachers to the glare of the public eye
would undoubtedly inhibit all but the most extroverted. Second, the public is notori-
ously intolerant on hot issues. How can we expect the schools to deal with anything
but the blandest of subjects if the public is sitting in? Finally, some subjects are not
fit for just anyone to watch. Imagine broadcasting some of the procedures that
doctors or nurses must learn.

ITFS and broadcast TV can cover a larger geographic area than cable or closed-
circuit TV. If mountains are within range, the radius of coverage of the broadcast
systems can be on the order of a hundred miles. ITFS lends itself to the use of several
schools or agencies located through a relatively large region. CCTV frequently has
been used within a single building or complex of interconnected buildings, such as
a campus, as suggested in Fig. 1. To serve areas larger than 5 miles or so in radius,
interconnected cable systems must be used. Thus, as of 1971, 65 ITFS systems were
on the air serving 119 schools and an additional 14 were in the construction phase,®

* Baer, Interactive Television.

5 It has been proposed that nonstandard channels with special converters would provide privacy on
cable TV systems. This is true in principle, but converters are inexpensive and readily obtainable. Thus,
the use of converters will not ensure privacy.

¢ Educational Product Report, No. 31.



whereas nearly 7000 schools were using CCTV systems in 1970. Nearly 54,000
schools made some use of broadcast TV.?

The FCC licenses both broadcast TV stations and ITFS systems and establishes
rules governing the franchises of cable TV systems. CCTV systems, of course, are
unregulated. Because ITFS systems are private, in a sense, the FCC is relatively
relaxed about their operations. The strongest restrictions are put on the operations
of broadcast TV stations; what the FCC rulings on cable TV franchises will mean
to the education community remains to be seen.

Table 1shows that CCTV offers the greatest flexibility for educational use, if the
geographic coverage needed is small. Why, then, would you be interested in cable
TV? The interest springs from the hope to have a system like CCTV for a much lower
cost. The trouble with CCTV is that a single institution (or a coalition of a few
institutions) pays for the system because it is dedicated to the use of the institution.
In contrast, the cable operator spreads his costs over thousands of users and can still
make money even if he provides free channels, drops, and intra-school connections.
Thus, by hooking onto an existing cable system, education agencies can greatly
reduce the costs to interconnect school buildings for receiving instructional pro-
gramming. If you need more capacity than will be available by leasing channels, a
special extra cable system of dedicated lines can be run along the same routes as the
basic system. If installed at the same time as the basic system, its cost would be on
the order of half the cost of a comparable CCTV system.

Of course, if you requiremultiple channels and your receivers are within a small
area, such as a single building or campus, CCTV can still be attractive. This is
especially true if the cost of teaching a single student is high, and it explains why
many medical schools use CCTV.

But again there is the limitation on geographic coverage. If schools are sepa-
rated by more than a few miles, you may need an ITFS system or highly directional
microwave transmission to reach them all. Like a CCTV system, an ITFS system will
cost more than cable because it is a dedicated system.® In addition, four channels,
at most, will be available. Again, if the cost of teaching a single student is high, an
ITFS system could be attractive.

The biggest disadvantage of ITFS for a large school system is the cost of the
special receiving equipment that you must add at each reception point—a cost that
* denies you the economies of scale available in other systems. The best solution for
a large, geographically extensive system would be a combination of systems, with
ITFS or microwave to span the longer distances and cable within smaller regions.

The interconnected system might still offer only four channels because of the
limitations on ITFS. If the system serves a consortium of education agencies, how-
ever, the FCC may allow more channels. For example, the FCC approved the applica-
tion for 16 channels by ETAMC, a consortium in Cleveland (discussed more fully
below). Given additional money for development of ITFS system equipment and the

* HEW, Office of Education, National Center for Educational Statistics, Bulletin, No. 7, February 9,
1971.
® Costs are also high because producers of ITFS systems cannot make the concessions that can be
made by cable TV operators because of the large subscriber base.
, A cost comparison of nominally equivalent cable TV, CCTV, and ITFS systems is given in App. A.
Sno:ts ﬁ highly contingent on specifics of geographic coverage, number of channels, number of schools,
r matters.
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approval of the FCC, 20 or more channels might be fitted into the ITFS spectrum
space.

Ultimately, most of the problems of limited channels should be solved by the use
of media that are as easy to access as the printed page. At present, videotape players
are unreliable and incompatible among manufacturers, film projectors are awkward
to operate, and videotapes and films are too expensive for every classroom to have
a full set. Audiotape cassettes and players are becoming as portable and reliable as,
say, printed materials, but they are still expensive; also it is hard to locate specific
material on a tape. Film and videotape cassettes are now within the economic reach
of some education and training institutions and will certainly be used more widely
in the future. For example, the U.S. Army plans to have 6000 to 10,000 video cassette
players before mid-1973.° Wide availability of inexpensive videotape and film cas-
settes and players will undoubtedly alter some of the roles of television. For exam-
ple, you could use cable TV during off-hours to send programming to videotape
recorders; recorded programs could then be used at the teacher’s discretion.

Systems for distribution of television signals may consist of combinations of
cable TV, ITFS, CCTV, and standard broadcast transmissions. Many existing combi-
nations have grown together with the passage of time during which a single source
enlarged the geographical area of its operations. In planning to use television for
your school or training institution, you should consider what transmission means
are now available and how cable TV might supplement or supplant them. Other
means of transmission might be useful adjuncts in some areas or circumstances.

The Cable Television Franchise '°

How well a cable TV system will meet your needs depends not only on your
interest and initiative but also on arrangements that are made for cable service to
your education community. These arrangements are usually (but not always) spelled
out in the franchise under which the cable system will be operated.

The FCC has required that newly franchised operators in the 100 largest televi-
sion markets provide one free channel for educational use during an experimental
period of at least five years. Systems franchised before March 31, 1972, will have at
most five years to comply with this requirement. You may be able to negotiate the
lease of additional channels or to use facilities that are not needed full-time by the
cable operator. The operator may even be eager to cooperate with you to increase
his output of the locally originated programming, which he is required by law to
supply if he has more than 3500 subscribers. And more than a single free channel
may be made available if you can make a special showing of need and plans for use
to the FCC. :

The meaning of the FCC ruling on “preferential treatment of community
groups” is unclear. Right now, the FCC seems to view 97 percent of the cable system
revenues as a nominal minimum return to the cable operator. Any franchise provi-
sions that would have the effect of giving the cable operator a lower return will
probably be treated as potentially burdensome and as requiring a special showing.

® The Video Publisher, Vol. 2, No. 5, July 12, 1972,
10 This section has been condensed from Chap. 4 of the companion volume, R-1143-NSF.
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The FCC is much more likely to consider requests for preferential provisos
favorably if you can support your need with a viable plan and can demonstrate the
ability of the cable system to provide what you ask for. Thus, the importance of
careful planning cannot be overemphasized. Only after people like yourself have
argued a series of well-supported cases to the FCC will the rulings be clarified and
will it be possible for the education community to take certain forms of preference
for granted. You should view all of the possibilities for preferential treatment dis-
cussed here in this light.

Of course, preferential treatment that adds no financial burden to the cable
operator can be provided without requiring special justification before the FCC.

FRANCHISE NEGOTIATION

The FCC requires that local franchise proceedings include a “public hearing
affording due process.” You should join representatives of the local school district,
institutions of higher education, and other institutions concerned with preschool or
adult education in these hearings. After the franchise is awarded, you should pro-
mote the establishment of an officially recognized agency that will protect the
public’s interest in the system.

ADMINISTERING THE EDUCATION CHANNEL

The regulations require that the education channel be made available by the
operator free of charge, that advertising, lotteries, and obscene and indecent
material be barred, and that a list of applicants for the channel be maintained for
two years. Furthermore,

Except on specific authorization, or with respect to the operation of the
local government access channel, no local authority shall prescribe any
other rules concerning the number or manner of operation of access chan-
nels....!"!

There is a real danger that the cable operator may restrict the channel to a
single school agency to simplify management or for some other reason. To ensure
that the needs of the community or of special community groups will not be sac-
rificed in the cable TV operator’s desire for profits, a separate entity comprising
several users may be established to have jurisdiction over the education channel.
The National Education Association has recommended the establishment of an
advisory board to coordinate the use of the education channel.'?

Joint agencies will also help ensure that the needs of all potential users are
considered fairly. Ideally, the education channel will be allocated to those who can

1 FCC, “Cable Television Report and Order.”
'2 NEA, Cable Television: Franchise Provisions for Schools.
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make best use of it in terms of need and cost. Criteria for selection of users should
include

o The number in each potential audience.

o The importance of the potential use of the cable TV system.

« The extent to which the cable TV system provides services that cannot be
provided better—if at all—in some other way.

« The cost (including the cost to the audience) of providing the educational
service in some other way.

You will find it useful to partition potential users between daytime and evening
hours. During daytime hours, the largest potential audiences are in schools or other
service institutions or at home. For evening hours, consider programs for working
adults or college students.

The strongest argument in favor of joint administration is that much more
favorable financial arrangements can result for the support of local program produc-
tion and other expensive items, such as computers and software repositories.

PREFERENTIAL FRANCHISE PROVISOS

According to the new FCC rules, the franchising authority must obtain FCC
approval before requiring the lease of channels to the schools on a preferred basis
or free.

Because of the federal concern, local entities will not be permitted, ab-
sent a special showing, to require the channels be assigned for purposes
other than those specified above. We stress again that we are entering into
an experimental or developmental period. Thus, where the cable operator
and franchising authority wish to experiment by providing additional chan-
nel capacity for such purposes as public, educational, and government access
—on a free basis or at reduced charges —we will entertain petitions and
consider the appropriateness of authorizing such experiments to gain fur-
ther insight and to guide further courses of action.'®

On the other hand, the FCC rules require cable operators to lease additional
channels as needed. Therefore, if you need more than the free channel, your school
may be able to lease them, perhaps at a preferential rate. For example, a charge
could be made

covering at least the incremental or out-of-pocket cost of supplying the
channels, but. . . lessthan a proportionate share of the overhead of the cable
operation in comparison with the charges for other services.... Such a
pricing practice, in which some services bear much more of the overhead
than others, is common in virtually all industries. . . .**

As long as all users pay more than the cable operator’s marginal cost of providing
a leased channel, preferential rates are not a burden. At the least, the franchise

'3 Emphasis added. FCC, “Cable Television Report and Order.”
!4 Johnson and Botein, Cable Television.
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should contain a guarantee that as cable leasing time becomes available the educa-
tion community will have access to it.

According to a survey conducted by the National Cable Television Association
in 1972, cable operators routinely give preferential treatment to the education
community in a number of ways. For example, of the approximately 85 percent of
the operators who provide regular service to schools, 70 percent provide free connec-
tion of schools to the cable system.

SCOPE'* suggested (before the FCC ruling) that a franchise should include the
provision

That the grantee (CATV operator) will install without charge into each
school building, public and private, college and library, receiving terminal
and cable connections. . . .'®

Twenty-five percent of the cable TV operators also reported that they made
studio facilities or equipment available to the schools for production of school pro-
gramming. Of these, 75 percent allowed schools to use the facilities or equipment
without charge. If a large school population will use the cable system, it may be wise
to include provisions in the franchise for production arrangements suitable to the
school’s needs.

Nothing in the FCC rules directly prohibits such preferential treatment. Yet,
if additional channels are not to be made available routinely at reduced prices, the
offering of basic and additional service at preferential rates may also be overruled
by the FCC as a matter of consistency.

The FCC now requires that the “capacity” for nonvoice return communications
be built into new cable systems in the major television markets. This means only
that the system should eventually be able to provide return communications with-
out “time-consuming and costly system rebuilding.” Most operators will probably
not install even the capacity for return transmissions at the outset. In a few in-
stances, low-cost digital feedback links will be provided; these would be sufficient for
such commercial applications as surveys, marketing services, and burglar alarm
devices. Similar terminals could be used for instruction calling for selected response
from the student, but you should not expect to use this capacity for 5 to 10 years
unless your education agency will pay for the terminals.

The FCC has set minimum technical standards for broadcast television signals
carried by cable TV systems but has set no standards at all for nonbroadcast ser-
vices. You should consider the desirability of setting additional standards, which the
franchisor may do if he will enforce them himself. At the least, the franchise should
contain provisions that will require the incorporation of new standards as they are
adopted.

In sum, you will want to ensure that the franchise agreement makes provisions
for

« Access to additional channels for lease and leasing charges.
« Connection of school buildings to regular cable service and installation
and monthly charges for that service.

15 SCOPE: Suffolk County Organization for the Promotion of Education.
18 Roger W. Hill, Jr. (SCOPE’s director), "Educational Considerations of CATV Cablecasting and
Telecommunications.”
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« Charges for making multiple connections within school buildings.

« Providing or sharing facilities and equipment for local production.

o An early date for operational two-way capability.

« Incorporation of new technical standards as they are set by governmental
agencies.

ASSISTANCE IN FRANCHISE NEGOTIATIONS

Because many school systems and other education agencies lack personnel who
are familiar with the technical and legal aspects of cable TV franchising, a number
of agencies have formed to assist schools in taking advantage of this new technology.
Some of these agencies are listed below:

PubliCable, National Education Association, Harold Wigren, 1201 Six-
teenth Street, N.W., Washington, D.C. 20036. Telephone: (202) 833-4120.
Active in assisting educators in using cable.

Joint Council on Educational Telecommunications, Frank W. Nor-
wood, 1126 Sixteenth Street, N.W., Washington, D.C. 20036. Telephone:
(202) 659-9740. Has information on cable developments in education.

Suffolk County Organization for the Promotion of Education, Roger
W. Hill, Jr., Suffolk Educational Center, Stony Brook, New York 11790.
Telephone: (516) 751-8500. Will advise on franchise negotiations for educa-
tional applications.

Office of Communication, United Church of Christ, 289 Park Avenue
South, New York, New York 10010. Active in encouraging citizen partici-
pation in the communication field, particularly of minority groups. Will
provide free literature on request.



Chapter 3

OVERVIEW OF IMPLEMENTING A PROJECT USING
CABLE TV

This chapter orients you to the next four chapters, each of which describes an
aspect of the process of implementing an education project using cable TV. Here we
discuss these aspects in general terms, and illustrate the time and resources re-
quired for implementation from the history of TV in education.

The four phases in implementing and operating an education project are

« Project definition and funding
« Planning

¢ Development

+ Operation

Table 2displays these four phases, along with the tasks that may be undertaken
in each phase. Of course, if your project falls within funded activities, the fund-
raising aspect of the first phase may be omitted. If you are contemplating a highly
innovative project, most of these tasks will be necessary; if, however, you intend the
project to supplement existing instruction, only the tasks denoted by bullets may be
essential.

Two sets of tasks shown on the table are dealt with in separate chapters. These
have to do with the cable TV system per se and with evaluation. Chapter 2 touched
on tasks having to do specifically with the cable TV system; their precise content
depends on the stage of implementation of the cable system and the franchising
process. Evaluation is treated separately because it is crucial to successful im-
plementation of innovative projects and because it interrelates with implementation
and operation in complex ways. See Chap. 7.

The other tasks are in the mainstream of project implementation and operation
and will be emphasized in the following three chapters. Here, each phase and each
task will be described briefly. Before we begin, two points should be made: First,
there are usually no neat dividing lines between the phases. For example, designing
instruction should be continuous, with topics being refined on the basis of feedback
from teachers and students. Similarly, the structure of the supporting organization
should be designed while lines of authority and responsibility are being established.
Second, tasks in one phase frequently overlap tasks in another, so that the total time

15
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Table 2

STEPS IN IMPLEMENTING AN EDUCATION PROJECT USING CABLE ™ve

Project Definition
and Funding

Planning

Development

Operation

Identify target
audience

Establish general

Define target
audience

Specify project

goals objectives .
Design evaluation Perform formative Perform eummative
evaluation evaluation
Identify key o Design project Out 1ine and Iintegrate Enroll students
resources materials and programs

o

TV programming

Concurrent instruc-
tion or counseling

Feedback from
audience

Publicizing activ-
ities

Liaison with other
groups

Estimate resource
requirements

Schedule production
or acquisition of ma-
terials and programs

Schedule distribution
of materials and
programs -

Write and produce, or
acquire, materials and
Programs

Prepare for concurrent
instruction or coun-
seling

Arrange {or feedback
from audience

Begin publicizing
project

Establish l{aisons
with other groups

Produce or acquire
and distribute ma-
terials and program

Provide concurrent
instruction or
counseling

Service audience
through feedback
mechanisas

Monitor project
performance

Cont inue publicizing
project

Maiuntain l{alson with
other groups

Determine role in fran- |o
chise negotiations

Establish liaison
with cable TV
operator

Determine require-
ments for cable TV
system support

Maintain liaison with
cable TV operator

Connect users to cable
TV system

Maintain liaison with
cable TV operator

Ident{fy funding
sources

Submit applications
for funding

Define organizational
structure

Obtain and train
staff

Set up organization

3Bullets indicate minimum tasks.




17

required for implementation is rarely the sum of the times required for each phase.
Thus, Table 2 shows a logical sequence that does not represent any specific project.

Project Definition and Funding

The project definition and funding phase can take from a few weeks to several
years. The time required depends on how innovative the envisaged project is and
how strongly it is opposed. In general, the more closely the project conforms with
current classroom practice, the less effort will be required. For example, a decision
to use educational programs offered by the local cable TV system to supplement
classroom teaching may entail virtually no funding or project definition efforts. The
funding phase for the Chicago TV Junior College, which essentially transferred the
basic college curriculum to broadcast television, took only a few weeks.! The
proposal for Sesame Street, on the other hand, drew on a study by Joan Cooney for
the Carnegie Corporation that spanned nearly a year.* And the funding and project
definition phase for England’s Open University stretched over three to four years
of intensive political maneuvering.?

Another decision is whether the project will be basic to the school’s operations
or will merely supplement them. If you have decided to use TV to expand the
accessibility of education, decrease costs, or improve quality, the uses will probably
be basic to your operations. If you are thinking only about added services, the uses
are supplementary. The distinction is essential, because basic uses can require
considerable effort to integrate the project with other school activities; supplemen-
tary uses rarely, if ever, levy such requirements. Most current uses of TV in schools
fall into the supplementary class and usually involve little more than a few class-
rooms equipped with TV sets, a small amount of interior wiring, and a rooftop
antenna to pick up broadcast programs. Such uses really don’t deserve to be called
“projects”; in most cases they have involved no discernible planning or development.

The sheer scope of the project and other considerations can also introduce
delays. For example, the Kentucky ETV network provides supplementary program-
ming for schools throughout the state. It

was born September 1968, but gestation began 10 years earlier. Marrying
education to technology became the self-appointed task of O. Leonard Press,
who in 1958 was head of the radio-TV films department at the University
of Kentucky (UK). ... In 1960 the Kentucky general assembly agreed to a
feasibility study. In 1962 it created the Kentucky Authority for Educational
Television. O. Leonard Press became executive director of the Authority,
and Ron Stewart was appointed director of engineering. The legislature
authorized a bond issue to yield $8.6 million.*

Thus, the project definition and funding phase took four years, probably largely
because of inertia in the legislative process; the cost in time devoted to the project
by the planners is unknown.

' McCombs, “Chicago’s Television College.”

2 Bretz, Three Models for Home-Based Instructional Systems.
3 Maclure, “England’s Open University Revolution.”

* Belt, “Education in Kentucky—By Television.”



18

In contrast, the Anaheim project, in which television is used for basic instruc-
tion, took less than a year to formulate.® The idea germinated in April 1958 when
Robert Shanks and two board members saw demonstrations of the Dade County and
Hagerstown projects at a National School Boards Conference. In the fall, Shanks
and the Assistant Superintendent for Audiovisual Education spent several weeks
touring the country to survey school TV projects. Grant applications went to The
Ford Foundation and the federal government during March to April 1959.

The Anaheim case also illustrates the variations that may be encountered in
the progression of steps in project implementation. The grant applications were
written after most of the work in the planning phase had been completed and the
Anaheim sponsors had already designed and costed the project.

Planning

The tasks in the planning phase break into five major areas, as grouped in Table
2. The first has to do with the objectives of the project. If objectives are to direct
project design, you must refine them further. They will also direct the design of the
evaluation, if there is to be one. Next you will need to plan such features of the
project as producing or acquiring TV programs, providing concurrent instruction or
counseling, obtaining feedback from the viewers, disseminating information about
the project, and interacting with outside agencies. Then you can estimate the pro-
ject’s requirements for dollars and other resources. You should estimate your needs
for support from the cable TV system and concurrently establish liaison with the
cable TV operator, to ensure that your requirements are realistic. Finally, you
should define the organization that will implement the project: Who will play what
roles in planning, developing, and operating the project?

This is a large order. Nevertheless,

success depends on having a good plan of action, from the outset, long before
the electronic tubes light up. ... Such planning in practice. . .can never be
perfect or final, if only because present facts are never complete and future
developments can never be certain. But choosing a destination before the
trip begins and mapping the route and time-table as carefully as possible,
especially through unfamiliar territory, invariably improves the journey.®

Like project definition and funding, planning can take varying amounts of time,
depending on the degree of innovation envisaged for the project. It is not unusual
for a year or more to be devoted to planning activities, although some projects have
been planned in considerably less time. For example, the successful project in Hag-
erstown, Maryland, for providing basic instruction via television programming was
planned anddeveloped in about four months. But, although the planning and devel-
opment phases for the Scarborough TV College in Ottawa took almost two years, this
project has had rough sledding since its inception. Thus, the mere amount of time
devoted to planning does not ensure initial success.

s> Shanks, “The Anaheim Approach to Closed-circuit Television.”
¢ Schramm et al., The New Media.
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Development

Development tasks fall into four general areas. Most of the work will go into
integrating, scheduling, and producing or acquiring the films, tapes, and other
materials that the project will need. In addition, you must prepare for concurrent
instruction or counseling, if any, and set up arrangements for audience feedback.
A formative evaluation may run through this process to help ensure that the materi-
als and programs are effective. You must choose channels and schedules for dis-
tributing TV programs, and users must be connected to the cable TV system. You
should disseminate information about the project to potential users and others who
may provide support. Tasks having to do with the organizational support of the
project include obtaining and training personnel who will dperate the project and
setting up the intraorganizational lines of authority and responsibility.

The time required for these activities is, again, variable. The producers of the
Bavarian Telekolleg, which offers secondary-level courses via television to adults,
took a year; the Sesame Street staff, 20 months; and as noted above, Hagerstown
required only four months to plan and develop its project.

Operation

The tasks to be performed in the operation phase listed on Table 2 are self-
explanatory. They are largely the culmination of planning and development phases.

Total Time To Be Devoted to Implementation

Earlier we noted that the time required for project definition and funding,
planning, and development phases of program implementation is rarely the sum of
the times required for each of the phases. To illustrate this point, we show the
implementation phases involved in producing Sesame Street in Fig. 2. Each of the
three implementation phases is indicated by a different shading. Note that the
degree of overlap among the phases allowed the entire process to be completed in
a little over three years, instead of the four years that might have otherwise been
required.

In contrast, the time required for implementing the Anaheim closed-circuit TV
system was paced by the school year. The funding and planning phases were essen-
tially complete in early spring. The first lesson was televised in September.

Obtaining Assistance in Implementing the Project

Special skills may be needed for funding and planning, skills that may not be
available within a small school system. Even large school districts, which already
have curriculum designers, cost analysts, and the like, may lack the expertise re-
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quired not only to determine which uses of cable TV are best for them but also to
direct the design and development of a cable TV-based education project. If this is
the case, you may find it helpful to contact people in organizations that have been
active in assisting schools in using TV. Such people rarely can solve your problems,
but they can suggest techniques for solving them. Among such organizations are

PubliCable, National Education Association, Harold Wiéren, 1201 Six-
teenth Street, N.-W., Washington, D.C. 20036. Telephone: (202) 833-4120.
Active in assisting educators in using cable.

Joint Council on Educational Telecommunications, Frank W. Nor-
wood, 1126 Sixteenth Street, N.W., Washington, D.C. 20036. Telephone:
(202) 659-9740. Has information on cable developments in education.

Suffolk County Organization for the Promotion of Education, Roger
W. Hill, Jr., Suffolk Educational Center, Stony Brook, New York 11790.
Telephone: (516) 751-8500. Will advise on franchise negotiations for educa-
tional applications.

National Instructional Television Center, Bill Perrin, Box A, Bloom-
ington, Indiana 47401. Telephone: (812) 339-2203. Has information on cur-
rent uses of TV in education and on availability of recorded programming.

National Association of Educational Broadcasters, James A. Fellows
or William T. Dale, 1101 Dupont Circle Building, 1346 Connecticut Avenue,
N.W., Washington, D.C. 20036. Telephone: (202) 667-6000. Has long been
active in use of TV and radio in education; will provide up-to-date informa-
tion on current projects.

Division of Technology Development, U.S. Office of Education, Law-
rence Grayson (funding) or Michael Nebbin (technical assistance), 300 Sev-
enth Street, S.W., Washington, D.C. Telephone: (202) 755-7575 (Grayson) or
(202) 755-7707 (Nebbin).



Chapter 4
PLANNING AN IN-SCHOOL PROJECT

This main chapter sets forth guidelines for the project definition and funding
phase and the planning phase. The differences between planning an in-school project
and planning an out-of-school project are discussed in Chap. 5. Chapter 6 treats the
development and operating phases.

Project Definition and Funding

Table 2, page 16, lists the tasks to be undertaken during the planning phases
in the first two columns. Even though you do not intend to request additional
funding to support your project, several of the steps listed here are essential to
success. In particular, the identification of the target audience and the establish-
ment of general goals direct all subsequent activities and also supply the rationale
for any request for funds. A case in point is Sesame Street, where the idea (applying
professional TV entertainment techniques to education), the target audience (pre-
school children—ages 3 through 5), and the key staff(executive producers, program
producers, public relations, chief education consultant, etc.) were identified before
submission of the initial application for funds to finance the program.!

It is also important for you to determine early what your relationships with the
cable TV system will be. Of course, if the franchise has already been let, you will
be constrained by its terms; if not, you may be able to influence its terms in your
favor, as suggested in Chap. 2.

Frequently, the people who carry out the work of project definition and funding
are subsequently key figures in project design, development, and initial operation.
Robert Shanks, Superintendent of Anaheim Schools, and David Snow, a member of
the Anaheim Board of Education, were both instrumental in seeing the Anaheim
project through to successful operation. Similarly, Len Press pushed the Kentucky
project for ten years. Personal involvement and dedication by the key personnel
throughout the implementation process are crucial to project success.

' Bretz, Three Models for Home-Based Instructional Systems.
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Project definition activities should be undertaken by people who have
clearly in mind an important educational problem (or problems) that they
wish cable TV to help them solve and who are seriously committed to mak-
ing a substantial and sustained effort to this end. They must not simply be
enamoured of a new fashion or of toying with a new gadget. If the project
is to undertaken at all, it should be viewed as a priority and not as a
marginal activity.?

Some of the most successful and imaginative projects have been developed by
people with backgrounds in both education and communications. Press was head of
the radio-TV-films department at the University of Kentucky; Snow was an execu-
tive of an electronics firm; Sesame Street's Cooney had produced TV documentaries.
Thus, effective use of TV in education is abetted by cross-fertilization of the two
fields. This assures that the project director will be cognizant and understanding of
the institutional problems he may confront and will also be aware of the potential
of cable TV as an educational tool.

This leads naturally into a discussion of another task in the project definition
phase—the identification of key resources—because the most important resource is
a skilled and involved project director. Two other important resources are

¢ Other groups who may provide support or who may strengthen the project
by joining it.
« Existing means of TV distribution.

Planning
We shall discuss three areas in the planning phase (refer to Table 2):

o Specifying project objectives.
¢ Designing the project and estimating resource requirements.
o Defining an organization to conduct the project.

As will be seen, planning may require specific skills of project design and analy-
sis. Therefore, you may want to include on the planning staff people with skills in
such areas as curriculum design, design of facilities and audiovisual equipment, and
resource and cost analysis. At the same time, however, it is very important to include
in the planning process intermediate and ultimate users of the project. For example,
if classroom teachers will be expected to introduce or follow-up the TV lessons with
classroom activities, they should participate in planning tasks that bear on these
activities, as well as in tasks that bear on the content of the TV lessons. Students
should be included in some later tasks, such as tryout of pilot programs. And if a
new institution is being established to support the project, participation of students
in some of the planning tasks would also be valuable.

? Schramm et al., The New Media.
" The design of the evaluation is described in Chap. 7; most of the factors to be considered in planning
the role of the cable TV system have been discussed in Chap. 2.
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SPECIFYING PROJECT OBJECTIVES

Detailed objectives provide direction and coherence for all subsequent activi-
ties. In addition, they define the measures or information that will be accepted as
evidence of success, and hence define the content of the summative evaluation.

The objectives of the project are actually interrelated sets of specifications of
what s to be taught (or presented) to whom and why. The why of the project should
have been established in the preceding phase. Now let’s look at the detailed specifica-
tion of the who and the what.

Identifying the Target Audience
You should know the following characteristics of the target audience:

« Ages or grade levels

e Sex

« Ethnicity

o Economic level

« Language capabilities (reading level, vocabulary, bilingual ability)
« Level of knowledge and skill in the subject areas of interest

« Numbers of students in each major category

In a single school district, these characteristics will already be known, by and
large. Most schools also have routine testing programs that provide data on their
students’ intellectual achievement. If several school districts are involved, as in a
consortium or a regional network, information on students should be collected in a
central place so that channel space and program schedules may be allocated on a
rational basis.

It may also be valuable to determine students’ emotional needs, attitudes to-
ward school and learning, values, and goals. Few schools have information on these
aspects of their students’ personalities, but such information can be very useful in
directing the design of the project. It is particularly important when the project
draws its target audience from a group that has the choice of using the project or
not, depending on how well individual needs are met.

If television is to be used as a part of the classroom teachers’ repertoire, the
teachers become an influential part of the target audience. They should, therefore,
view the project as supporting their efforts; to this end, their help should be elicited
during the planning and development phases. The involvement of teachers in the
planning stage may partly explain the success of the Hagerstown venture.

In the summer of 1956 nearly 100 teachers, principals, instructional
supervisors, Parent-Teacher Association (PTA) leaders, and consultants
representing various subject-matter areas, geographical regions, and com-
munity groups met in a six-week workshop to plan the televised cur-
riculum.*

Although teachers are involved in the specification of materials and approaches
to be used, you must be careful that their needs and biases do not overshadow the

¢ S. Wade, "Hagerstown.”
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needs of the ultimate audience, the students themselves. The Sesame Street experi-
ence, which verified that preschoolers have attention spans well in excess of the 15
minutes often cited by educators, is instructive in this regard.

Choosing Program Content °

First to consider in the choice of content for the televised portions of the instruc-
tion is whether television is an appropriate medium for the subject matter. Almost
any subject matter can be taught at least in part by television; the question is
whether that part is significant enough to warrant the medium. Subjects largely
inappropriate for television will fall mainly in vocational areas (building trades,
repair of equipment or machinery, service occupations) or in areas requiring large
amounts of student performance, especially if interpersonal or team skills are re-
quired.

To do the television medium justice, however, we should not consider its appro-
priateness only in terms of activities for which it can substitute for classroom in-
struction. A wide variety of audiovisual experiences can be provided the student only
through the media of television or film, and many others would be so costly to supply
by direct experience that they are inaccessible for all practical purposes.

Thus, film and television programs are not only appropriate for a large part of
conventional classroom instruction, but they can also greatly expand the range of
instruction that can be given in the classroom. In fact, the potentialities of film and
television for instruction have not begun to be realized. The problem in choice of
programming for television is not one of finding subjects for which television is
appropriate, then, but of narrowing the selection to those subjects for which the use
of the medium is most practicable. What is practicable will depend on the fundamen-
tal goals of your project, especially on whether programming exists (or can be
produced within available resources) that meets the needs and interests of the target
audience.

Other considerations that hinge on the general goals of the project will affect
the choice of subject matter. These goals, illustrated in the companion volume, are

o To make education physically more accessible to students.

« To provide additional services that cannot readily be provided by other
means.

« To improve the quality of education.

e To decrease the unit cost of education.

To increase the physical accessibility of education, subject matter must appeal
to a large enough segment of the target audience to ensure favorable per-student
returns for investments in programming. To provide additional services, subject
matter will differ from that routinely presented in the classroom. For example,
foreign languages are often taught by television because of the shortage and cost of
proficient teachers. The quality of instruction can be improved by enrichment or
other supplementary uses or by freeing the classroom teacher to give students
individual attention. Unit costs can be decreased if television programs are used as

* The companion volume, R-1143-NSF, discusees the uses of television in education at greater length.
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a substitute for some teacher activities. For example, in some courses with large
enrollments the University of California at Berkeley televises live lectures to stu-
dents in adjoining classrooms. Other considerations of practicability are discussed
at greater length below.

DESIGNING THE PROJECT

Goal definition sets the stage for project development; design lays out the best
way for the cable TV system to support these goals. The design process can be
back-of-the-envelope calculations and flow diagrams or complex computer-driven
models. But simple or complex, it will involve several steps, interrelated as shown
on Fig. 3. The figure is divided horizontally into three parts. At the top are inputs
from subject matter, the student population, the school system, and sources of
recorded TV programming. At the bottom are outputs such as requirements for
resources of various kinds. The design process, in the center, relates inputs to
outputs by means of the steps shown.

Steps 1 and 2

We have already described Step 1 (analyze target audience) and Step 2 (analyze
subject matter) as parts of the detailed specification of objectives.

Step 3: Specify School Requirements

Items that should be considered here direct several subsequent decisions. Some
items are

o How will the schedule of television programs be fitted into the school
calendar and school day? Conversely, to what extent can the school day be
adjusted to accommodate the television schedule?

« Do existing education codes or union rules limit the roles that television
can play in the school setting? Can or should these limitations be changed,
and, if so, how?

« Are there institutional limitations on the use of regular faculty on the
project? What incentives will encourage the faculty to participate?

« Will the project compete with other established agencies within the
schools such as the libraries? Can such conflicts be ameliorated or resolved?

Scheduling will be a problem if your project must fit into a daily operation that
is rigidly scheduled to meet other requirements. For example, in junior and senior
high schools, departmentalization of subject matter makes scheduling difficult. In
the usual arrangement, ninth-grade English, for example, is taught during every
period in the school day. Under these conditions, Bretz has estimated that 13 chan-
nels would be required to provide 16 percent of instructional time for a secondary
school system.® At the elementary level this problem does not arise because the

s “Potential Uses of Cable.”
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classroom teacher can arrange his day as needed to accommodate the televised
programs.

Several states have mandated upper limits on student-teacher ratios at various
grade levels. These limits may restrict the extent to which you can substitute tele-
vised lessons for classroom teachers. Sometimes you can use teacher aides to de-
crease the student-teacher ratio without a proportionate increase in cost; however,
the teacher union in Addison, Illinois, has charged that it is illegal to use only a
paraprofessional in a classroom receiving a televised lesson (as of this writing, the
case had not been resolved.)” Sometimes projects can be declared to be experimental
and therefore not subject to regulations imposed on the normal classroom.

You should also determine the roles of the regular faculty in the project in light
of institutional requirements as well as of teacher interests. Some teacher unions,
in their battle against merit pay, will not allow teachers performing special func-
tions (such as producing televised programs) to be paid more than other teachers at
the same rung of the salary schedule. This makes it hard to figure out what incen-
tives will encourage faculty participation.

If regular teachers record their lessons on videotape, they may feel they are
doing away with their own jobs. For them, additional compensation seems justified.
Some school systems that make extensive use of locally produced programming
prefer to make minimal use of videotape, with a consequent increase in the cost of
programming. For example, the University of Southern California has requested
that each user of the lectures to be televised over its ITFS network erase at the end
of each semester all videotapes that have been made for the convenience of the
students.

Librarians or directors of media services quite naturally view cable TV as di-
rectly competitive. You should try to make the services provided by such agencies
an integral part of the project during the planning and development phases. If
personnel in these agencies have active roles, they will be more likely to contribute
their support and expertise.

Step 4: Specify Teaching Methods

Returning to Fig. 2, the next step is to specify the teaching methods most
appropriate to the target audience and the subject matter. By far the commonest
methods used in instructional television are those in which the viewer is ostensibly
passive; that is, he is not asked to respond overtly during the program. Even with
this restriction, wide variations in format are possible. The stand-up lecture, lecture
with demonstration, documentary film, instructional film, and even the magazine
format of Laugh In have all been used as teaching tools. These methods can be
highly effective (witness Sesame Street and Telekolleg), especially if you are careful
to match the content and format of the presentations to the needs and wishes of the
target audience.

The companion volume to this one discusses a number of other possibilities,
including using the two-way feature of cable TV.

7 “Teacherless Classes,” Nation's Schools.
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Step 5: Describe Available Resources

Resources that are already available to support the project will strongly influ-
ence its design, as will the resources you believe you can obtain. Aside from dollars,
essential resources are

o Personnel

o Television programming (software)

e TV system hardware

e Student time available; student locations
« Materials for concurrent instruction

We have already talked about the essential characteristics of key personnel. In
addition, librarians, audiovisual speéialists, and curriculum specialists will be valua-
ble in selecting programming or in local program production. Of course, if your
school system is already using television in instruction, engineers, technicians, and
studio crew will also be available, as may be teachers who are skilled in producing
instructional programming.

During the planning phase, you should contact the large repositories of educa-
tional and instructional audiovisual materials to find out whether you can meet a
large part of your programming needs with existing software. A list of these reposito-
ries is given in App. B. Unfortunately, there are no rating services, and only a few
of the repositories supply even search services. This means that to find programming
you may need to use consultants.

A checklist is helpful in this initial search: It should contain

o The subject areas of interest.

e The primary function of the television programming; i.e., is it supplemen-
tary or basic to instruction?

e The maturity levels of the target audience.

o The ethnicity of the target audience.

« The state of prior knowledge or performance capabilities of the target
audience in the subject areas.

If you are lucky, good quality programming that meets your needs will be
available. More likely, appropriate programming will not be available, especially if
it is for basic instruction. In this event, you will need to plan on either producing
your own programming, sharing production costs in a consortium of schools, or using
some mix of locally produced and off-the-shelf programming.

Some school systems already have television receivers, videotape recorders,
interior school wiring, receiving antennas, and production studios. The Willingboro
School District, for example, already had an extensive CCTV system, including its
own facilities and equipment for program production, when it decided to use the
newly franchised cable system to involve parents through school-to-home program-
ming.?

Naturally, you will take into consideration any facilities or equipment of this
kind during the planning stages. In rare instances, existing resources will be suffi-

* Reuben, “Using Cable Television To Involve Parents.”
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cient to support the project; more likely, you will need to add facilities and equip-
ment. Bear in mind that the capital costs of the project for facilities and equipment
will undoubtedly be dwarfed in the long run by the recurring costs of operation,
particularly if you are thinking about an appreciable amount of local program
origination. For example, after the Hagerstown project had been running for eight
years, the capital costs were less than 20 percent of the total recurring costs to that
date. A number of school systems have been caught short because only the capital
costs were considered during the planning phases.

Because the cable TV system will reach many places besides the schools, you
should consider what role receivers outside the schools will play in the project.
Receivers for program distribution may be in the home or in new facilities built for
receiving the programs.

In deciding what proportion of the effort will be home-directed and what class-
room-directed, be realistic about the school’s ability to attract a home audience of
sufficient size to justify the resources needed for appropriate programming. Consider
also whether your target audience already has cable service at home. (It is likely that
poorer families will not.) On the other hand, if you plan to use the two-way feature,
it will be so expensive that you will probably want to equip only selected home
receivers, or receivers in special facilities with return terminals.

Step 6: Specify Design Criteria

Just before synthesizing the project you should specify criteria to guide the
process (Fig. 2, p. 20). Examples of such criteria are

« Lowest cost over a given period, say, ten years.

« Lowest capital cost.

o Lowest recurring cost.

« Maximum utilization of television in instruction. .

o Lowest cost of instruction per student in project subjects over a given
period.

« Maximum utilization of available personnel.

« Maximum utilization of advanced technology.

e Maximum likelihood of additional funding.

The set of criteria you choose and the rankings you give them should reflect the
financial and political realities of your situation. For example, if building funds are
short you might use existing facilities to the greatest extent possible, even though
over the long run this may not lead to the lowest cost project. Or if the school budget
is in trouble because of the level of teacher salaries, lowering the cost of instruction
per student may override maximum utilization of existing personnel.

Step 7: Synthesize Project

You are now ready to synthesize the project. Many variants of project character-
istics can be contemplated, and many will interact with one another in a variety of
ways. For example, as shown previously, the number of channels required is not
directly determined by the number of lessons to be transmitted daily.
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Because of the large number of ways in which projects may be synthesized, we
cannot outline a single best procedure. What is best is what is best in your situation,
which cannot be defined a priori. Here we can only provide two very different
examples of projects that are currently in operation in existing school systems—
Hagerstown, Maryland, and Norwood, Ohio. These examples will give you a feeling
for how different modes of operation are supported in different school systems.

Table 3 shows features of the Hagerstown and Norwood projects. Both are
closed-circuit systems that lease six channels from the telephone company. Two
features so differentiate the projects that the recurring costs differ by more than a
factor of six:

o The primary use of TV in Hagerstown is instructional; in Norwood, teach-
ers use programs at their discretion to enrich regular classroom teaching.

» Hagerstown produces nearly all of its programming. Norwood fills one
channel with the programming offered by WCET, the educational TV sta-
tion, and one with programming provided by the Southwestern Ohio In-
structional Television Association; classroom teachers use the other four
channels to access films and tapes stored in the Norwood media center.

Table 3

COMPARISON OF THE HAGERSTOWN AND NORWOOD PROGRAMS

Hagerstown Norwood
Schools served ..... veesensorane cons 45 11
Primary use of TV ....vocerennconnens Instruction Enrichment
Classrooms with set8 ........veuvu.. 437 100
Channels used ...covvvcenenen. ceenae 6 6
Miles of cable leased .............. 125 5
Grades served ......ccvcennvensnnnan 1 to 12 K to 12
Lessons transmitted per week ....... 150 381
Hours transmitted per week ......... 75 108
Lessons produced locally per week .. 141 Few
Personnel ......ccccvvevee. cesecasas 87 5
Capital COSE wuvivrvenrnnenenennnnns $448,000 $75,0002
Recurring coSt .........e..... ceeeen $324,864 $55,0003

aRough egstimate.

Thus, although Norwood transmits more hours of programming weekly (and
more than twice as many individual lessons) than Hagerstown, the project makes
much lighter demands on school system resources because of its objectives and
because of the way in which it is conducted. This illustrates how heavily project costs
and requirements for other resources depend on the details of project specification.
This is why relatively complete project design is desirable in the planning stages.

The results of project synthesis will be
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e A schedule of televised program transmissions.

¢ The number of channels required.

o The number and locations of TV sets required.

» A schedule of local program production, if any.

+ A list of facilities and equipment for local program production, if any.
o A strategy for the use of televised programs.

A strategy for publicizing the project and obtaining outside support.

o Tables of personnel needs.

Schedule of Program Transmissions and Number of Channels. The num-
ber of subjects to be taught and the degree to which the school schedule will accom-
modate the TV schedule are all important here. Although under some conditions
more than a dozen channels would be needed to present basic instruction in second-
ary school, if the classroom schedule can be rearranged to accommodate the tele-
vised lessons, six channels is more than sufficient. This is illustrated by Hager-
stown’s planned use of channels for 1972-1973, shown in Fig. 4. Hagerstown achieves
efficiency of channel use by unusual classroom scheduling, as illustrated by the
8th-grade schedule for 1972-1973, shown in Table 4. Note that all eighth graders
throughout the entire Washington County school system take TV-science, social
studies, math, English, and art at the same time.

Of course, if you plan to use the cable TV system to transmit audiovisual materi-
als immediately upon a teacher’s request, no prior scheduling can be contemplated.
In this event, the number of channels required will depend on the number of teach-
ers who will be using the system simultaneously and the number of titles in the
media center. A scheme of this sort has been tried in Ottawa; on the basis of their
experience, one channel would serve about 21 classrooms from a library of 2800
titles.®

Number and Location of TV Sets. The number of sets required in each room
depends on the room size and the size of the picture tube. Bretz gives the following
rule of thumb: The maximum viewing distance from the television set is 12 times
the width of the screen, and the optimum distance is 6 times the width of the
screen.'® Thus, a 21-inch set should not be viewed from farther than 21 feet, and
preferably from about 10 feet.

You may not be planning to use television in some subject areas above the
elementary level and therefore will install television sets only in rooms where those
subjects are taught. You can realize economies here if you can reschedule the use
of rooms to minimize the number needing sets.

Planning Local Program Production. The companion volume presents
strong arguments against local production of TV programming. You may decide,
however, that you have sufficient resources to create programs of high quality, that
you can transmit programs with strong local appeal, or that local production is the
only way to obtain programs that will fit your needs. Programs of poor production
quality can still be effective as teaching devices if they make up in imagination and
interest for their lack of slickness. Another way to ensure that programs are used
is to make them an integral part of the reward structure of the school systems, for

® McLaughlin et al., Educational Television on Demand.
' Will My Visual Be Visible?
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Table 4

PROPOSED WASHINGTON COUNTY TV SCHEDULE, 1972-1973
(8th Grade)

Day
Hour Monday Tuesday Wednesday Thursday Friday
9:05-9:27 | Science 8| U.S. Studies 1| Science 8| U.S. Studies 1| Science 8
Ch, 7 Ch, 7 Ch, 7 Ch. 7 Ch. 7
9:28-9:50 | Math 8B English 8 Math 8B English 8 English 8
Ch. 7 ch, 7 Ch, 7 Ch. 7 Ch, 7
Art 8 News Lab
Ch, 7 Ch. 2
1:50-2:12 Art 8 ‘
Ch, 7

example, to make a student’s grades a least partly contingent on his mastery of
program content or to award credits for TV courses. Such an arrangement should
not be an excuse for tedious programming.!*

No matter how much programming is to be produced locally, almost certainly
you will need to rent or purchase some. Two percent of the programming used in
Hagerstown, for example, came from outside sources in 1965. You will need people
who are familiar with sources and who can judge quality in selecting useful pro-
gramming. If you do not already have such people, you may need to train someone
for the task. You must also have a projection room, suitably equipped with film
chains and videotape recorders. This room might be in the studios of the cable TV
operator or in a school-operated projection facility.

Strategy for Program Utilization. The most vital aspect of utilization is
continuous in-service training for teachers and aides. They must learn not only how
to use the television sets and to follow the program schedules but, more important,
how to provide the preparatory and follow-up activities that will reinforce the
programs. You should make arrangements so that classroom teachers can be trained
and can plan and carry out support activities within the regular teaching day.

You may want to go beyond traditional utilization activities by training teach-
ers to use the TV lessons as springboards for individual instructional activities,
group projects, or guided classroom discussions. In fact, provision of basic cur-
riculum via TV may give teachers and aides additional time to develop their own
ideas of what materials and methods work best for their students. To make effective
use of such time, they must learn what materials and methods are available and how
to use them.

In addition, regular in-service training will

« Serve to acquaint new teachers with the project.

'' Guidelines for planning local production capabilities are discussed in several recent works. See
Quick and Wolf, Small-Studio Video Tape Production.
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« Provide opportunities for implementing new approaches for program use
as they become apparent.

» Provide teachers with opportunities to make suggestions for improving
the project.

The more extensive your utilization program is, the more training you will need
to provide people who will prepare the materials relating the programs to the basic
curriculum. In addition to the usual lesson guides and study guides, you may want
to use programmed texts to reinforce the cognitive content of the TV lesson, audio
tapes to provide additional drill in, say, word recognition or pronunciation, or book
lists for related reading.

Teachers will need lesson guides to make best use of the programs. Such lesson
guides should

» State the learning objectives for each program.

* Relate the lesson to the curriculum sequence and other instructional ac-
tivities.

 Provide directions on conducting preparatory or follow-up activities.

» Provide means (such as an occasional short quiz or an end-of-series test) for
finding out whether students have attained the learning objectives.

Before the project gets under way, you must allow for space and equipment for
producing such materials and should procure initial stocks of supplies.

Program utilization can be further enhanced if students can respond directly to
the program during its presentation. In most cases, responses will be entered on
workbooks or answer sheets. You may, however, have chosen to make immediate use
of student responses during the program by sending responses back to the projection
room or studio. The number of response devices and response monitors required will
depend on the number of students using the devices at a given time. Once the
response system has been installed, personnel should be assigned to maintain it and
to replace equipment as needed.

Project monitoring'* mechanisms are desirable for several purposes:

o Spotting deficiencies in time to remedy them before the project is severely
damaged.

» Providing a vehicle for expression of audience reaction.

» Providing a vehicle for suggestions for project improvement.

o Providing data for continuing project evaluation.

Some monitoring mechanisms are inexpensive. For example, unannounced
classroom observation followed by interview of the classroom teacher can be used
to spot-check usage of particular programs. Short, anonymous questionnaires can be
administered to teachers and students involved in the project. And teachers can
occasionally be given release time to discuss with project managers the content and
format of the televised presentations, the operation of cable TV system, the schedul-
ing of presentations, and the production of materials to enhance program utiliza-
tion.

'* This is sometimes called process evaluation. We prefer to consider it an integral part of an ongoing
project, however.
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You will also want a continuous check on

+ The eflectiveness of classroom teachers in implementing the project.
« The internal workings of the supporting organization.
+ The television system itself: sets, picture quality, and cable reliability.

In his case studies, Wagner found that

Few school systems had adequate back-up equipment of any type, most
schools had an inadequate number of outlets and receivers, preventive
maintenance procedures rarely were in effect, and emergency maintenance
services were unable to respond quickly enough to prevent *lost” instruction
in the classroom.'?

You should include in the monitoring process a program for gathering test data or
other measures to determine the effectiveness of the project. You will want to
consider what kinds of measures will be gathered and how. Standardized achieve-
ment tests are available in most subject areas, but they are inadequate as measures
of effectiveness of specific short-run instructional projects. You may prefer to devise
and administer tests composed of items keyed to the instructional objectives of the
project. These can be (but need not be) criterion-referenced measures; at least they
should be scrutinized by your testing group for reliability and face validity. You may
want to administer the tests via television to eliminate, as far as possible, the effects
of individual teacher biases. Further discussion of appropriate measures will be
found in Chap. 7.

Plan Publicity and Liaison Activities. In an in-school project there will be
minimal need for publicity, if teachers have been adequately prepared for classroom
utilization. If not, no amount of publicity will compensate for this deficiency.

Agencies independent of your school system will contribute to the project. For
example, the cable system operator will connect the schools to the system and
provide technical consultation. If your schools belong to a consortium, other mem-
bers will play important roles in project implementation. And, if outside funding
will be used, sponsors will want to monitor the progress of the project.

Maintaining effective communications among independent agencies is difficult
and is thus often neglected. It is easier to pay attention to problems within your own
organization than to try to understand and accommodate the concerns of outsiders
whose goals are likely to conflict with yours. Therefore, you should anticipate diffi-
culties and make arrangements for resolving them from the outset. In planning, two
steps are important:

¢ Determine the agencies with whom you expect you’ll need or want close

relations.
o Select people within your organization whose job will be to maintain har-

monious relations with these agencies.

The less closely your project is tied to an existing school system, the more it may
depend on the support of outside agencies, and the more importance the liaison
function will assume.

'3 A Study of Systemic Resistances to Utilization of ITV in Public School Systems.
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Tables of Personnel Needs. You can attain considerable flexibility in the
use of personnel by assigning them to various functions part time. See the example
given in Table 5, which compares the personnel used for local program production
in Hagerstown and Santa Ana; the number of programs produced in Santa Ana was
less than a seventh of that in Hagerstown.!*

Table 5

PERSONNEL ASSIGNED TO LOCAL PROGRAM PRODUCTION

Hagerstoun Santa Ana

Lessons per week produced ......... 141 20

Persomnel Assigned

Function

Production manager ......ceecsevsse 2 0

Producer-directors .......cecccuse. 8 2

Assistant directors ...cccceveeecss 1 0

Supervisor of television content .. 1 Done by project
director

Telelesson teachers ......c.ceceeee 34 5

Studio crew ....ccecciieccncncennne ) 16 1.5

Graphic artists ....... evesasessaas 4 1

Sets and Props .cceecsecescccceness 1 Done by graphic

artists

Lighting ..ccceccecncncecncccnvanacs
Librarians .....e.ccvectn00s0cccans

FLIm suevvessascccnceannsaccnsssnnas

Done by directors

Done by telelesson
teachers

Done by technicians

Done by directors

Done by telelesson
teachers

Done by telelesson

teachers
Photographic technician ........... 1 0
Chief engineer ........ccccceevenee 1 1
Assistant chief engineer .......... 1 0
Technicians ...cecveencccesccoccnss 8 2
Guest relations ......cccceevceeunes 1 Done by project
director
Total 79 12.5

Step 8: Analyze Project Costs

The last step in the design cycle is an analysis of the costs of the project (Fig.
2). For assistance in planning, you should provide a moderate amount of detail on
project costs. If you have designed your project as suggested, you will be in a good
position to derive the needed details.

The first step in cost analysis is to decide how costs will be categorized. It is
generally convenient for planning to use two major cost categories: acquisition costs
(the one-time costs of acquiring the project) and operating costs (the recurring costs
for running the project once it has been acquired). Within these major categories,

'* Bretz, "Closed-Circuit ITV Logistics.”
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resources are grouped into subcategories—personnel, facilities, equipment, and
materials—because these usually relate to categories in the regular school budget.

We have chosen to further categorize resources by project function, as shown
on Tables 6 and 7, because the functional grouping facilitates planning and evalua-
tion. Beneath each function are listed the categories of resources that will be used
for that function. Under the column headed “Item” are brief descriptions of the
resources falling into each category.

The columns headed “Cost-generating Basis” display the units on which the
total cost of a particular task depends. For example, the total cost of cable drops to
schools depends on the cost per school drop and the number of schools in the project.
Hence, the individual schools in the project are the basis for generating these costs.
If a resource requirement is generated merely by the existence of the project (as in
the case of function 1), the project itself is the cost-generating basis, and a check
appears under the column headed “Project.” If a resource requirement is generated
by each lesson transmitted, a check appears under the column headed “Lesson.”
Other cost-generating bases are listed under the column headed “Miscellaneous.”
Note that in a number of instances a category has more than one cost-generating
basis. This occurs in cases such as local program production when a minimum
resource (such as a producer-director) is required independently of the level of the
activity in question, but more resources will be needed above the minimum in
proportion to the level of the activity.

The first two functions of both tables are mandatory for any cable TV education
project. Someone must run the project and the project must involve a tie-in to a cable
TV system. Each school that participates in the project will require a drop (some-
times installed free by the cable system operator) from the main cable and may
make use of dedicated lines installed only for school use along with the cable. Within
the participating schools, TV receivers in classrooms, auditoriums, and offices must
be wired to the receiving installation.

The project can become very costly if much local programming is produced and
if high-quality production is a goal. The resources required for local programming
will be generated from two bases. The existence of the requirement for local pro-
gramming will, of itself, generate minimal requirements for facilities (studio and
materials storage), personnel (primarily a producer-director and a cameraman), and
equipment (primarily cameras, videotape recorders, and TV monitors). Require-
ments beyond the minimum depend on the number of lessons produced per week and
on the complexity of production contemplated. The items listed for operating cost
categories under this function are self-explanatory, in light of the above discussion.

The last two functions, publicity and evaluation, rely primarily on personnel.
Their cost is almost entirely determined by the scope of the effort planned specifi-
cally for these tasks, not on characteristics of the project itself. The exception is the
cost of tests and other instruments for measuring the impact of the project on
student learning or attitude change. During project acquisition, planning and moni-
toring activities will take place in both functional areas. During project operation,
lines of communication will be maintained and the summative evaluation will be
conducted.
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Table 6

ACQUISITION COST CATEGORIES FOR AN IN-SCHOOL CABLE TV PROJECT®

Function and Cost

Cost-generating Basis

Category ltelb Project | Lesson | Miscellaneous
1. Project planning and
development
Personnel Plan and develop project
2. Acquire cable trans-
mission system
Equipment School drops School
Dedicated lines School
Intraschool wiring School
TV receivers Classroom
3. Prepare for rented
- or purchased pro-
gramming
Personnel Provide preservice training for ordering and
screening materials / /
Facilities Projection room / %
Materials atorage v/ /
Equipment Projection equipment % /
Materials Purchase of initial programming /
4. Develop initial local
programming
Personnel Provide preservice training for production
personnel 4 /
Write and produce initial programming v/ /
Facilities Production studio / v
Materials atorage v/ 4
Equipment Production equipment % v/
Materials Production materials 7/
5. Prepare for classroom
utilization
Personnel Provide preservice training for teachers and
aides who will utilize the program Teacher
Provide preservice training for preparing
utilization materials / v
Write and produce initial utilization
materials %
Facilities Shop for producing related materials v/ /
Equipment TV monitors Classroom
Student response devices Student
Student response monitors Student
Production of utilization materials /
Materials Stock for student materials Student
Stock for teacher materials Teacher
6, Initial publicity
Personnel Establish liaison with independent, involved
groups /
Plan public relations strategy /
7. Formative evaluation
and research
Personnel Plan evaluation; gather baseline data /
Materials Test and measurement materials Student
8. Other services
‘Adapced from Haggart, Program Cost Analysis.
bl?cn' personnel costs, salaries (including fringe benefits) should be prorated to the time required
to accomplish the tasks listed.
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Table 7

Function and Cost

Cost-generating Basis

Category Item Project | Lesson | Miscellaneous
1. Project administra-
tion
Personnel Direct and plan project 7/
2. Operation, mainten-
ance, and replacement
of the cable trans-
mission systenm
Personnel Maintain in-school wiring School
Maintain TV receivers Classroom
Equipment Channel rental School
TV receiver replacement Classroom
3. Rent or purchase
programming
Personnel Order and screen programs / /
Schedule and project programs v/ /
Make duplicates 4 /
Maintain projection facilities /
Maintain projection equipment /
Equipument Projection equipment replacement /
Materials Rental or purchase of materials /
Stock for duplication /
4. Prodyce local
programming _
Personnel Prepare and produce local programming v/ v/
Provide in-service training for production
personnel 7/ /
Maintain production studio /
Maintain production equipment 4
Equipment Production equipment réplacement /
Materials Stock for production 4
5. Classroom utilization
Personnel Prepare and produce utilization materials /
Provide in-gervice training for teachers and
aides who will utilize program Teacher
Maintain TV monitors Classroom
Maintain student response devices Student
Maintain monitors for student response Classroom
Maintain shop for producing utilization
materials /
Equipment TV monitor replacement Classroom
Student response-device replacement Student
Replacement of monitors for student response Classroom
Materials Stocks for producing utilization materials 4
6. Publicity
Personnel Maintain liaison with independent, involved
groups /
Maintain public relations /
7. Evaluation
Personnel Monitor project progress /
Conduct summative evaluation v/
Materials Test and measurement materials Student
8. Other services

Sxdapted from Haggart, Program Cost Analysis.
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DEFINING ORGANIZATIONAL STRUCTURE

Returning to Table 2, p. 16, the last planning task is to define the structure of
an organization for conducting the project. This structure will begin to emerge
during the planning phase. You should consider what it should be, rather explicitly,
to ensure that slots are filled in time. This will protect the health of the project and
the project manager (perhaps yourself), who might otherwise try to perform so many
of the functions that either he or the project collapses. Of course, if the project is’
small, only one or two people may be needed.

There are several bases on which an organizational structure can be formed.
Whatever is used will tend to direct the attention of project personnel to those areas
the structure delineates as functionally important. For example, if people responsi-
ble for classroom use are grouped under an organizational entity titled “Program
Production,” their classroom concerns may be subordinated to the concerns of pro-
duction. Thus, your organizational structure should reflect the priorities you attach
to the various functions of the project.

In addition to components associated with the operation of the project, the
following support components are needed:

« A management component responsible for setting overall goals, securing
funds and other resources, and controlling the operation of the project.

e A development component responsible for planning the project, conduct-
ing research, and preparing or locating initial materials and equipment.

o A budgeting component responsible for analyzing costs, projecting expen-
ditures, and allocating funds and personnel.

» An evaluation component responsible for devising measures to assess the
effects of the project, for collecting pertinent data, and for reporting results.

You should follow several general principles in addition to reflecting the priori-
ties of various functions. First, the definition of roles and responsibilities should be
flexible enough to make efficient use of talents; organization charts should be re-
drawn frequently. Second, each component should be large enough for the task
confronting it, but not so large that communication within it is difficult. Third, the
project team should include people who are problem-oriented, technology-oriented,
user-oriented, and systems-oriented. Each of these orientations has its role to play;
some may be combined in a single person.'®

Many of these people may be drawn from your present school staff, especially
in the areas of .

« Project administration

e Ordering off-the-shelf software
+ (Classroom use

e Evaluation

Remember, however, that such personnel will contribute more effectively to the
project if they have preservice training.

'* For a more complete discussion of organizational structure, see Klaus, Instructional Innovation
and Individualization.
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If the project departs significantly from current school practice, you may need
to hire consultants to help you get started or specialists to meet your continuing
needs. You are most likely to have to hire new personnel for such functions as
production and projection of programs and maintaining the portions of the cable TV
system that belong to the schools. Consultants can help you map your dissemination
strategy, design the project, and set up your program and materials production
facilities.



) Chapter 5
PLANNING AN OUT-OF-SCHOOL PROJECT

The steps for planning an out-of-school cable TV project are the same as those
for planning an in-school project, but the areas of emphasis are different. Because
the target audience is not conveniently available in an out-of-school project, you may
need to put much more effort into establishing effective links with it. -

Project definition is particularly important for projects that are not supported
by existing educational institutions. In such instances, almost without exception,
you must convince the potential sponsor that the project is worthy of support.
Therefore, you must identify the target audience and its needs and satisfy yourself
and your sponsor that the project will appeal to the audience and be successful in
meeting its needs. Surveys of the audience will be useful at this stage.

For example, Sesame Street grew out of a study, supported by the Carnegie
Corporation, of the use of TV for the education of children of preschool age. Carnegie
was concerned about the educational deficiencies of children from poor environ-
ments and the apparent failure of programs of compensatory education. They were
also aware of the general agreement among psychologists and educators that the
early years are critical in intellectual development, and that by the time a child
reaches the first grade his potential for academic growth has largely been set. Thus,
using TV to stimulate the intellectual development of preschoolers seemed a conven-
ient and practical way to correct the problems of the educationally disadvantaged.

Carnegie commissioned Joan Ganz Cooney to study the problem. Cooney spent
ten months surveying opinions of leading specialists and writing the initial proposal
for a TV-based program for preschoolers.* Although the proposal was not submitted
until February 1968, it was preceded by a study by Cooney in 1966;? thus, the idea
had been developing for several years. The proposal led to funding broken down as
follows:*

! Television for Preschool Children: A Proposal, February 19, 1968.
* Potential Uses of Television.
* Richard DeFelice, internal memorandum of Children’s Television Workshop, October 18, 1971.
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Source Funding
($ thousands)

Department of Health, Education,
and Welfare. ............... ... oot 4000
Carnegie Corporation...............coivvunnn 1500
Corporation for Public Broadcasting ........... 626
Ford Foundation ............................. 1538
Learning Resources Institute.................. 150
John and Mary R. Markle Foundation ......... 250
Miscellaneous .............. ... ... ool 58
Total ....ooneeei e 8122

In contrast, Chicago's TV College sprang into existence almost overnight. Look-
ing back, there does not appear to have been any project definition or planning
phase, despite the fact that The Ford Foundation added a grant of $475,000 to the
Chicago Board of Education’s $600,000 to finance the first three years of the project.
Planning began on July 1, 1956; broadcasting of courses was under way when the
fall semester started.* Thus, only two months went into the planning and develop-
ment phases of the project. Most of the work concentrated on preparation for pro-
gram production. TV College required little planning because it almost exactly
parallels the course offerings of Chicago’s well-established community college sys-
tem. The largest departure from classroom practice was the careful preparation of
the television programs and of the accompanying study guides. Although the spon-
sors did not know whether there was an audience with enough motivation to take
the televised courses, the provision of college credit for these courses helped ensure
that enough students would be atiracted to make the venture economically attrac-
tive.

After the funding phase, you may need to devote considerable effort to defining
the target audience specifically, determining its precise needs, and discovering what
will appeal in the way of TV programming.

The potential audience for Sesame Street is around 12 million children between
the ages of 3 and 5. Nearly all of these children have television sets in their homes
and watch television for over a third of their total waking hours, on the average.®
This potentially huge audience meant the Children’s Television Workshop (CTW)
could afford to put relatively large amounts of money into planning and develop-
ment, which they did (about $1.7 million). Over $600,000 went into preproduction
research and postproduction studies, many of which were directed at determining
the viewing propensities of the target audience.®

For projects directed at a noncaptive audience, research of this kind can be
invaluable in the long run. Lack of such research can mean that the project does
not reach the audience for which it was intended. For example, the Open University
is supposed to appeal to blue-collar workers but to have

all the social trappings of conventional university education, and all the
social benefits which it evolved on degree holders. . .. It had been intended
to weight the recruitment in favor of those who had left school early and
were in manual or semi-skilled occupations. . . . In practice the first 25,000

¢ Erickson and Chausow, Chicagp’s TV College.
3 Rubinstein et al., Television and Social Behavior.
* Connell, “How Sesame Street Raised and Spent Eight Million Dollars.”
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applications only brought in 601 workers in manufacturing industry and 769
shopkeepers and workers in sales and service industries.”

A similar difficulty arose with Germany’s Telekolleg, which failed to attract
women in the numbers desired. We can only guess at the reasons for these discrepan-
cies between goals and realizations. Looking at the course offerings of both Tellekol-
legand the Open University, however, one might conjecture that they may seem too
academic to a population that has already been turned off by traditional education.

Telekolleg was preceded by a number of general surveys of the potential need
for its services, but apparently no effort was made to determine what the intended
audience would actually watch. Such a determination was the strong suit of Sesame
Street.

Utilization functions are especially important in out-of-school projects because
they provide the only routes by which the project can be adapted to the needs and
desires of the target audience. Without them, you may very well be transmitting to

dark sets.
Utilization can take four forms, each of which is valuable:

o Concurrent instruction, counseling, or other activities that reinforce the
programming and enhance motivation.

o Monitoring the audience to determine the effectiveness of the program-
ming.

e Ascertaining the adequacy of TV distribution and reception facilities.

e Publicizing the project to the intended audience.

The last may well be indispensable. The 1971-1972 Sesame Street budget for
public information was, for example, nearly $700,000, or 6 percent of the total
expenditures for that year. TV College advertises through mailed brochures, pre-
views of course offerings broadcast over Chicago’s educational television station, and
press releases. The cost of these activities is not called out separately in the budget.

For Sesame Streel, the monitoring and feedback function is carried out by the

CTW field-service staff in each of 14 major cities where broadbased com-
munity advisory councils and viewing centers had been created. This staff
encourages the use of the Sesame Street magazine and similar materials by
individuals and organizations, such as teachers and community volunteers,
day-care nursery programs, kindergartens, parent-education programs,
teenage-vocational-training programs, special programs for the retarded or
handicapped, and teacher and paraprofessional training programs. Feed-
back to the field-services staff is channeled back to the CTW research and
production staff, and thus contributes to continuous modification and refine-
ment of show material.®

Less ambitious schemes are also useful. 7Telekolleg works closely with several
institutes that devote substantial effort to research and evaluation; their work
provides the program’s planners and producers with excellent feedback in such
areas as analysis of student population and effectiveness of instructional method.?

" Maclure, “England’s Open University Revolution.”
* Bretz, Three Models for Home-Based Instructional Systems.
* Ibid.
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At Chicago TV College, the teacher schedules telephone hours immediately after
telecasts to answer questions from credit students.

A number of successful out-of-school projects have provided concurrent instruc-
tion by means other than TV programming. This has several functions:

« It reinforces the televised lessons. .

o It provides another means for communication between project staff and
the target audience.

« It increases the involvement of the target audience.

Teachers in projects that offer courses for credit usually grade and comment on
homework and exams by mail and make some provisions for conferences with the
students. In addition, TV College has lab sessions at a branch campus every few
weeks for some science courses; Telekolleg sends out phonograph records to accom-
pany English courses; and the Open University sends out radio programs, lab kits,
and impressive printed materials to accompany its TV offerings; it also requires
students to participate in three-week on-campus sessions each summer.

Out-of-school projects using broadcast television are directed primarily to TV
receivers in the home. In most U.S. communities, however, the cable system will not
reach the majority of homes, and those left out may be the ones you particularly
want to reach, those in low-income neighborhoods.!® Therefore, an analysis of the
demography of subscribers may be required, and you may need to pay for having
some homes connected to the cable.

An alternative would be to direct TV programming to receivers in facilities
acquired expressly for the project. In addition to existing public schools, which might
be used in the evening, day care centers, public housing auditoriums, or other
community centers could be used. Such an approach will also make other modes of
instruction more feasible. A third approach would be to direct all programming to
the home and to supply other instruction or counseling at less frequent intervals in
special facilities, as is done in the Open University and the Chicago TV College. This
combines the advantages of both home- and classroom-based instruction.

In scheduling TV transmissions for a home-based audience, you will naturally
take account of the nature of the audience. The home- bound will probably find that
daytime programs fit their needs best, but job holders wanting to further their
personal development must either rise earlier than usual or watch in the evening
during prime time, when entertainment broadcasting competes for attention and
channels. The Open University is likely to run into trouble when more than the four
foundation courses are to be transmitted during prime time.'' Here is where cable
TV, with its promise of many channels, can solve a difficult problem.

1o Park, Prospects for Cable.
't Maclure, "England’s Open University Revolution.”



' Chapter 6
DEVELOPMENT AND OPERATION OF THE PROJECT

The planning activities described in the preceding chapter will lay the founda-
tion for the development and operation phases of the project. Most of the steps in
the development and operation phases displayed on Table 2, p. 16, are self-explana-
tory. There are a number of points, however, where additional suggestions may be
helpful, because it is impossible to foresee and plan the development and operation
of the project in complete detail.

Since most development activities are very similar to activities that will be
carried out routinely during the operation of the project, the staff required will be
similar to the operational staff. It is wise to involve those who will use the project
in appropriate development activities, such as formative evaluation of pilot pro-
grams and preparation of utilization materials.

The development and operation activities that will be discussed here fall into

three areas:

» The project
o Relations with independent groups
e The supporting organization

The Project

Activities important here are

» Preparation (or selection) of televised presentations

« Preparation of utilization activities
o Connection of schools and classrooms to the cable TV system and other

program sources (wiring the project)
« Selection of personnel
o Preservice and in-service training
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PREPARATION OF TELEVISED PRESENTATIONS

If you plan to have a significant portion of the televised presentations produced
locally, some should be prepared before the project goes into operation to ensure that
you will be ready to start project operation on schedule. Pilot programs will also be
useful in preservice training and formative evaluation. The number of presentations
that should be prepared beforehand will depend on how much time you have for
development, how long it takes to produce a presentation, and whether you expect
to have enough resources to keep pace with the demand for presentations during
project operation. To answer these questions, refer to your schedule of televised
presentations and plans for access to production facilities and equipment and esti-
mate the total calendar time required to produce a televised presentation. To pin
down the latter, you must estimate the degree of polish and sophistication desired
for the televised presentations.

You will also need to consider that some presentational sequences require long
lead times: They may use time-consuming techniques (such as animation), or must
be produced at a distant spot, or require complex setups of materials or equipment,
or have to be made at a certain time of year.

The lead time required for local productions will also depend on whether and
to what extent you plan to preview and revise presentations before they are televised
to the target audience. Preview and revision activities associated with the formative
evaluation are discussed in Chap. 7; here we are concerned with activities that are
part of the project monitoring mechanisms. The time required for such monitoring
should be included as part of the production time for all programs. Most small
projects lack the resources for this kind of monitoring.

SELECTION OF AVAILABLE MATERIALS FOR TELEVISED
PRESENTATIONS

The same considerations apply to timing the selection and screening of availa-
ble films and videotapes. We have discussed some information that will help guide
the selection of such materials on p. 29. During screening, materials should be
rated for! ‘

» Clarity of purpose

o Clarity of presentation

o Appropriate rate of development

« Repetition

s Active participation by the learner

You should be able to tell, either beforehand or from viewing the presentation, what
its general purpose is; that is, whether it is intended as supplementary or basic
instruction, and how well it accomplishes its general goal. If the presentation is
intended to instruct, can learning objectives be identified? Are there suggestions on

! Some of these characteristics and the subsetiuent discussion have been taken from C. R. Carpenter,
“Instructional Film Research.”
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how to gather reliable and valid evidence on the learning that should occur? (Ideally,
you would like testing materials to be supplied along with the presentation, as well
as to have empirical evidence of its effectiveness with audiences similar to your
target audience. Unfortunately, few presentations are accompanied by this kind of
evidence and supporting material.)

Of course, you will expect the visual and auditory transmissions to be clear.
Beyond this, however, clarity of exposition of facts, concepts, and theories is particu-
larly important. Clarity may depend on simplicity in pictorial composition and on
the amount of verbal commentary as well as its level of difficulty. The overall
organization of the presentation should also be clearly developed and easily fol-
lowed.

The rate of development of the presentation should be consistent with the level
of difficulty of the material for the target audience. It should also take account of
other tasks (such as taking notes or answering questions) that students are expected
to accomplish during the presentation.

As for repetition, Carpenter says

Repetition patterns of review and reiteration are strong variables that,
with high frequency, produce significant effects in learning. Varied repeti-
tion is more effective for most cognitive learning tasks than merely using
simple repetition. Varied repetition may aid in the avoidance of monotony
and fatigue and in the processes of transfer and generalization of learning
and skills acquisition.?

Although the research is ambiguous on the contribution of active student re-
sponse to learning, according to Carpenter,

the implications are strong that practice, participation, and involvement
when properly managed in film production of many types increase the pos-
sibilities of learning, or they may be actual integral processes of the learning
itself.®

Of course, the above are qualities that would be desirable in locally produced televi-
sion presentations as well as in those that are screened from available sources.

PREPARATION OF UTILIZATION ACTIVITIES

Whatever means you have planned for activities that will integrate the tele-
vised presentations with the rest of the curriculum, you should begin their develop-
ment along with the development of the televised presentations. Mismatches among
availability dates for different portions of the project will, in effect, delay its full
implementation and may undo much of the preliminary work in enlisting teacher
and student support by creating disaffection with the project as a whole. Bear in
mind that to be effective utilization activities must form bridges between the project
and students, classroom teachers, and curriculum. Although the technical problems
involved may be less than those associated with the televised presentations, the

* Ibid.
* Ibid.
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coordination problems may be more severe. Hence, lead times for planning these
activities and preparation of the needed materials can easily be equal to those
required for obtaining the televised presentations. In addition, because utilization
activities should be tailored specifically to your school system, it is unlikely that you
will find that just what you want to use has already been prepared to accompany
materials that are already available.

In the discussion of planning activities, we pointed out the desirability of moni-
toring project operations and listed the data and information that ought to be
gathered (pp. 35 and 36). As development continues, the amount of resources
devoted to monitoring will increase. The most effective channels for monitoring a
project that reaches relatively few schools will probably be informal and may better
develop as the project develops. If the project emanates from a point distant from
many schools, however, you should formalize the monitoring function to ensure that
the squeakiest wheels are oiled and that good ideas are not buried at the school or
classroom level. These activities will be a permanent part of the project, in contrast
to the formative and summative evaluations. Also, they should be conducted by
school personnel; there is little to be gained by using independent evaluators in this
role.

Unless the information gathered for projéct monitoring contributes directly to
the collector’s primary task (as data on student progress contribute to the teacher’s
instruction), you will need to take special steps to assure that the data collected is
complete and accurate. Therefore, it may sometimes be wise for the project director
or other key staff to make unannounced spot-checks of daily records. It is also
important that what the monitor learns during his visits be relayed to the project
director. A useful device here is the contact report, a printed form that the monitor
fills out whenever he deals with someone in the school system and learns about some
matter that should be brought to the project director’s attention. Trip reports and
debriefing meetings can also be used.

Finally, as a source of data there is no substitute for direct observations, conver-
sations with teachers and other project participants, discussions with parents and
students, and similar informal contacts.

WIRING THE PROJECT

There are several essential activities to be carried out during the development
phase: connecting schools to the cable system, installing television sets in classrooms
and auditoriums, installing intraschool wiring, and installing student response sys-
tems, if any. School administrators will have the responsibility for

o Designating the participating schools and classrooms.
« Monitoring the installation of the system for quality control.

In the choice of schools and classrooms for project pal:ticipation you will be
guided by several considerations:

« The size of the target audience in the given schools and classrooms.
« Support of principals and teachers.
o Accessibility to the cable system.
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Ideally, the selection of schools and classrooms should reflect the objectives of
the program. In addition, the target audience reached in each school should be large
enough to justify the expense of installation. Support of principals and teachers is
also desirable; if potential participants in the project are hostile, they can throw
unexpected roadblocks into the selection process. Conversely, people eager to be part
of the project may press for the wiring-in of a school that does not meet your criteria
for the target audience. Finally, schools that are very remote from the cable system
may be too expensive to include or may even be impossible to wire in because of
technical limitations. Be sure to allow plenty of time for the selection process and
for securing the cooperation of the principals and teachers chosen.

Check the performance of the cable system as it is being installed to make sure
that the standards for reception are being met as agreed upon. In the past some
school systems have not been provided with the quality they contracted for; it is well
to catch these deficiencies early.

Wiring the project does not only involve the installation of the cable system,
however. You should set up ways to provide teachers and students with all of the
necessary materials. Neglect of mundane logistic matters such as delivery of study
guides to the classroom teacher can nullify the best plans for classroom use. If this
is to be an out-of-school project, materials may be mailed to students or delivered
in other ways, such as by telephone or radio. Arranging for packaging, addressing,
and mailing, for production of radio programs, for facilities for receiving telephone
queries or conducting student conferences via telephone may all be part of wiring
the project.

Once the project is in operation, prevéntive maintenance of the cable system,
including the television receivers, and monitoring of associated means of delivering
program materials should be routine. Whatever the scope of the project, you should
make explicit arrangements for such matters and should set aside resources to
ensure that they are carried out.

SELECTION OF PROJECT PERSONNEL

Teachers can be the key element in the project. Criteria for teacher selection
might include: evidence of interest in and support for the project; past experience
with similar students, subjects, and approaches; and evidence of ability to adjust to
new situations. If teachers are to play an important role in the project, they must
have the training, materials, and equipment required, and receive them on time.

For the host schools, the project may engender new scheduling requirements
and special requests for facilities and services. Be sure to include the principal in
planning, or he may view the project unsympathetically—as merely a source of
added work. Devote special attention to keeping him in the decision loop and making
sure that his interests are understood and respected.
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PRESERVICE AND IN-SERVICE TRAINING

In the press of getting a project started, it is often difficult to provide good
preservice training to the staff. In-service training may also be slighted because of
other demands on staff time. This neglect is understandable, but it is unwise. Preser-
vice training can serve two functions: preparing the staff to run the project and
providing valuable direction for subsequent project development.

In training, you will show the staff how to use the televised presentations and
other components of the project. This means that you will need to give trainees a
good sample of the materials and presentations they will use. Such training can most
usefully take place after a few complete learning units have been produced but long
enough before the project starts (at least several weeks) to allow the trainees to
become familiar with the units.

You should arrange well in advance for the facilities, materials, equipment, and
students that will be needed for the training sessions. Positive inducements, such
as overtime payments, should be offered to trainees for attending training sessions.
Trainees should include all staff who will be directly involved with the project—
those responsible for televised presentations, classroom teachers and paraprofes-
sionals, and those responsible for production of utilization materials. Train these
people as a team, using the sample learning units as vehicles for working out roles
and responsibilities. Many teachers want students to be involved in preservice train-
ing sessions so that the teachers can practice handling real problems.

More in-service training will be needed if the teacher’s role is very different
from that in the regular classroom. Teachers and other staff should have frequent
opportunities to discuss and resolve the problems that are bound to arise and to
share useful and rewarding experiences.

Relationships with Independent Groups

As your project develops, you are apt to find that the set of independent groups
that supports your efforts will change and that more fruitful liaisons will emerge
with the passage of time. Remain flexible in this regard and be ready to shift liaison
efforts as need be.

An innovative project is likely to lead to many requests for visits. Teachers and
administrators from other school systems, reporters, researchers, and cable TV
operators may want to visit studios and classrooms to observe the project in opera-
tion. To avoid undue disruption, establish special visiting days and set up procedures
to control who can visit under what conditions and when. However, teachers who
are not in the project should be encouraged to observe it in action and be given the
time and the means to do so. If visits must be limited, give teachers top priority.
Visiting teachers should also be encouraged to attend in-service training or consult-
ing sessions to learn about the project—both its good and bad features.
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Supporting Organization

During the development phase, personnel slots will be filled, and the organi-
zation to support the project will begin to grow. During this process, questions will
arise as to who should do what and who has the right to decide what. If the project
is small, decisions on these matters can be made informally. If many people are
involved, reliance on informal agreements may result in the unequal division of
labor, ruffled feelings, and slipped schedules. To keep lines of authority and responsi-
bility clear, the project manager should be readily available to his staff to settle
disputes. The monitoring processes will also help alert him to problems.



Chapter 7
EVALUATION

Introduction

If your project does not depart radically from regular classroom practice, infor-
mation and data supplied from project monitoring mechanisms may satisfy your
needs for evaluation. If, however, your project is innovative, will make significant
use of funds from outside sources, or is an experiment or demonstration in some
other sense, you should plan to include evaluation-as part of the initial development
and operating phases. Evaluation is commonly regarded as a postproject function,
but it should be planned when other project operations are planned to ensure that
decision-relevant information is obtained. Without substantial evaluation planning,
there is a high probability of poorly selected or designed measuring instruments,
untested students, poor test conditions, or incomplete or irrelevant criteria.

Planning the Evaluation
The four steps in developing an evaluation plan are

e Determining the functions of the evaluation.
« Selecting the evaluator.

o Selecting evaluation measures.

o Defining project success in operational terms.

DETERMINING THE PURPOSE OF THE EVALUATION
The evaluation may have one or all of the following purposes:

o To assist in project improvement, or formative evaluation.
« To help sponsors decide about the future of the project, or summative
evaluation.
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« To provide information that will assist other education agencies in imple-
menting a similar project, or transference evaluation.

Summative evaluation is evaluation in the traditional sense. But most tradi-
tional evaluations have been skimpy; in particular, evaluators have tended to ignore
the resource requirements of a project, a consideration obviously vital to sponsors.
We shall discuss below the kinds of data and information that should be included
in a summative evaluation.

Formative evaluation has only recently been recognized as a valuable function.!
It is a conscious attempt to step back from the project during its development and
initial operation to assess its strengths and weaknesses. You can use such informa-
tion to improve the project as it is formulated, thereby increasing its chances of
success. Formative evaluation is obviously closely related to project monitoring, but
you should view the latter as a permanent part of project operation, which is usually
not true of formative evaluation.

In the past transference evaluation has not been recognized as an evaluative
function. The current emphasis on providing model projects focuses attention on the
need for a description of the model that is sufficiently complete that another educa-
tion agency can adapt the model to its own use.? This means that enough informa-
tion should be provided that the user will also have confidence in the outcome. A
sponsor viewing your project as a model for others will be particularly concerned
with transference evaluation.

SELECTING THE EVALUATOR

The choice of an evaluator depends on his assigned functions. If the summative
evaluation requires him only to measure changes in student learning or behavior
brought about by the project, there are many universities, nonprofit groups, educa-
tion agencies, and business firms that have the required resources and skills. Sur-
veys of the audience for Sesame Street, for example, were conducted by the Educa-
tional Testing Service, a TV audience rating service, students working on advanced
degrees, Children’s Television Workshop’s own utilization department, and various
research bureaus. Alternatively, you may want to have the test and measurement
staff of your own school system provide the required measures. It is better to use an
independent evaluator if the sponsor wants a patently unbiased assessment. For
example, faculty at the University of Southern California conducted the summative
evaluation for Anaheim.

If the evaluator is to perform a complete summative evaluation, a new set of
qualifications must be met because data will be needed on resource requirements as
well as on project effectiveness. You will want an organization that can work well
with the officials involved and that has the required skills in resource and education
analysis. You may wish to draw on management consultants to gather some of these

' Rapp, Evaluation as Feedback.
* See, for example, Bretz, Three Models for Home-Based Instructional Systems,; and Haggart, Program
Cost Analysis.
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data. If so, you should clarify the division of responsibility among the various people
assessing project outcomes.

Formative evaluation levies the largest demands for skills and resources be-
cause it requires frequent visits to observe, interview, and collect data. The evalua-
tor must establish rapport with project personnel and win their trust, while main-
taining objectivity about the project’s results. Because it may be difficult to find
people in your own schools who have the needed skills and at the same time do not
have an emotional commitment to some facet of the project, it might be wise to have
an outside agency do the formative evaluation. For example, the formative evalua-
tion for Sesame Street was performed by the Educational Testing Service.

Data and information provided by both the formative and summative evalua-
tions will be useful for transference evaluation. Additional information will be
needed, however. Other education institutions that are thinking of following your
model will want to know how the project was implemented, what pitfalls were
encountered, and what aspects were crucial to project success. This means that
running accounts of project planning, development, and initial operation will be
useful, as will assessments by the staff of keys to success and of misdirected efforts.
Therefore, project staff should contribute to the transference evaluation from the
outset. Perhaps you should give this responsibility to one staff member within each
component of the supporting organization. Responsibility for final collation, analy-
sis, and presentation of transference information logically rests with whoever does
the summative evaluation. ’

SELECTING EVALUATION MEASURES

To provide a solid basis for evaluation, whatever its role or the objectives of the
project may be, you will need data and information in most of the following areas:

Project Outputs

« Number reached in target audience.

o Numbers in target audience achieving personal goals (primarily for out-of-
school projects).

¢ Educational services provided.

« Cognitive growth attributable to project.

« Affective change attributable to project.

« Psychomotor growth attributable to project (not applicable to most pro-
jects).

o Attitudes toward the project.

Project Operation

o Performance of the cable TV system and classroom reception system.
» Performance of the program production or acquisition components.

e Operation of the utilization component.

o Operation of the supporting organization.
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Project Inputs

e Incremental requirements for dollars.
+ Requirements for specialized staff.
o Requirements for other scarce resources.

The precise measures you choose for the outputs of the project and the impor-
tance of the measures relative to each other will depend on the project goals. And,
as many of the items in the list suggest, the summative evaluation requires baseline
data and information, that is, data and information describing the situation in each
area that would have existed without the project. Baseline data may be historical,
but too frequently the data needed will not have been gathered in preceding years.
Thus, it is often useful to designate groups of students as “controls” or “compari-
sons.”® Another approach is to use the treatment group as its own comparison;
again, it is unlikely that all of the data needed to describe the treatment group will
have been gathered.

Number Reached in Target Audience

If your project involves courses for which students may register, registrations
will give you a lower bound on the size of the audience. We know that many more
people view courses than are registered for them. For example, the Chicago TV
College has data that indicate that there are 250,000 regular viewers each semester,
and perhaps 500,000 frequent, but not daily, viewers of each semester’s courses. This
compares with a total enrollment (both for credit and not-for-credit) in 1967-68 of
only 11,7184

If formal enrollment is not part of your project, special audience surveys will
be needed to determine the size of the viewing audience. Even if the project is a
required part of your school curriculum, actual classroom use may be overestimated
if it is equated with broadcast time, which is currently the practice in most school
systems.® The most informative index of use of televised presentations would be the
numbers of students viewing each presentation. Such information might be gath-
ered by direct observation of samples of presentations in samples of classrooms.
Responses to questionnaires may be biased for a number of reasons. The evaluators
used several methods to determine the size and character of the viewing audience
of Sesame Street: face-to-face interviews, telephone interviews, survey question-
naires mailed to schools with follow-up on schools not returning the questionnaires,
and television rating services.

Numbers in Target Audience Achieving Personal Goals

Some projects, particularly out-of-school projects for adults, contribute directly
to personal goals, such as obtaining a certificate of equivalency of a high school

3 It should be borne in mind that it is usually very difficult, if not impossible, to structure a bona fide
scientific experiment in the real world of a school system. For example, strictly comparable control groups
rarely exist, experimental data are contaminated by personal biases, information is missing, and so on.

* Schmidbauer, Multimedia System in Adult Education.

* Wagner et al., A Study of Systemic Resistances to Utilization of ITV in Public School Systems.
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diploma, receiving credit for a course in higher education, receiving a degree in
higher education, entering a training program or getting a job as a result of a career
counseling program, or simply attaining a new skill such as gourmet cooking or a
new appreciation of cultural activities. Some data, such as course credits, will be
gathered routinely. The evaluator will have to make special efforts to gather others.

Educational Services Provided

This item represents the educational content of the project—academic subject
matter, guidance services, information on school activities for the community,
teacher training, or student productions for television. Such information will be a
part of the description of the project, and little effort will be needed to obtain it. It
is simply an integral part of the information needed for any evaluation and can play
a key role if services are provided that would not otherwise have been available.

Cognitive Growth Attributable to Project

If the project content falls into standard academic or professional fields, you can
probably use standardized tests as measuring instruments, as was done in Hagers-
town and Anaheim. However, the usual standardized tests were not designed to
measure, for individual students, the short-term effectiveness of instruction, and
consequently, the use of such tests for this purpose can present statistical and
practical problems. This is why the Hagerstown and Anaheim summative evalua-
tion designs, each of which spanned several years, are particularly exemplary.®

Criterion-referenced or learning mastery tests are an alternative to standard-
ized tests. On learning mastery tests, student mastery is judged by criteria related
directly to the subject matter rather than by the student’s standing with respect to
his peers nationwide. A review of experience in past projects, however, now shows
that there are severe problems with such tests:”

« The needed tests probably do not exist; if they have to be devised after the
project is started, testing schedules will probably not be met.

+ Few instruments have been field-tested for reliability.

o Criterion-referenced tests are hard to administer: Some require special
training of test administrators, and others are tied to individualized cur-
ricula forcing the evaluator to use sampling techniques for students and
objectives to keep required resources within reasonable bounds.

o Unless the tests are given on a pretest and posttest basis, you will not know
whether the students had already mastered the objectives before entering
the project.

¢ Wade, “Hagerstown,” and Anaheim City School District, “Summary of Instructional Television
Evaluation.”

™ The problems were dramatically illustrated in the OEQO performance contracting experiment.
Twenty-five percent of the contractors’ pay was to be based on criterion-referenced examinations, which
OEO called interim performance objective tests {IPOs). The large number of tests and test items required
by the individualized curriculum and the changes in curricula during the school year made it unrealistic
for contractors to submit tests in advance to the evaluator for analysis and approval. The result was,
according to OEO, that some of the tests were too easy and others failed to measure what contractors
had taught. The OEO report concluded that “the IPOs appear to have been virtually useless for evalua-
tion purposes and to have had questionable value for payment purposes.” An Experiment in Performance
Contracting.
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If your resources permit you to mount an extensive evaluation effort, however,
tests tailored to your curriculum may be devised and administered by the evaluator.
In Anaheim, for example, the evaluator constructed special tests in science, social
sciences, and Spanish;® for Sesame Street, the evaluator devised tests cued to the
Sesame Street curriculum and administered them to each child, individually, at each
time of testing.®

Affective Change Attributable to the Project

Evaluators often use survey questionnaires to assess attitude changes, but these
generally have low validity and sometimes low reliability. Trained psychometrists
can assess attitudes fairly reliably, however, through structured interviews. Ideally,
such interviews should be validated by direct observation of student behavior in
appropriate situations. Another approach is to infer affective changes from behav-
ioral data such as vandalism rates, dropout rates, police actions, disciplinary prob-
lems, or attendance rates. The task is easier at the high school level, where such
variables can sometimes be regarded as reflecting student attitudes toward school.
At the elementary level, attendance seems to be the best index. Referrals to the
principal for discipline are also a relevant measure but they depend strongly on the
tolerance of teachers toward deviant behavior.!®

Attitudes toward the Project

If attitudes are assessed at all, it has usually been the attitudes of project
participants (primarily students and teachers) toward the project itself and toward
the use of television for teaching in particular. Teacher and student attitudes in
these areas can vary from hostile to highly supportive. Supportive attitudes, particu-
larly on the part of teachers in an in-school project, probably enhance project effec-
tiveness and certainly make the project director’s job easier. A student’s attitude
toward televised teaching may, however, have little correlation with his academic
performance.!!

If you plan to expand your project in future years, opinions of teachers not
directly involved in the project may be important. You may wish to include all
teachers in the school system in any opinion surveys you conduct. Reactions of
administrators, cable TV operators, leaders of other involved groups, and parents
are also relevant, and it is wise to ensure that all factions are heard, not only the
most vocal. The influence of the project on parental attitudes may turn out to be the
most important measure of success for some projects. Recorded test gains may be
no more than modest, but cold facts and figures do not carry the force of those

* Anaheim City School District, Summary of Instructional Television Evaluation.

® Reeves, The First Year of Sesame Street.

'° There has been little stress on bringing about affective change through educational television
programs. But affective results can be measured and can provide a good basis for project decisions. The
1970-71 performance contracted project for dropout prevention in Texarkana is a case in point. Despite
low gains on standardized achievement tests, the evaluator recommended, and the school system adopted,
a policy of continuing the project without contractor participation primarily because of a sharp reduction
in the dropout rate. Hall et al., 4 Guide to Educational Performance Contracting.

'' Lee, Test Pattern.
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parents who believe that educational quality has been improved. Participation by
parents in activities designed to involve them in the project is a valid indicator of
genuine interest.

The least expensive way to assess attitudes toward the project is by means of
a paper-and-pencil questionnaire (or an orally administered questionnaire for young
children). Such a questionnaire was administered to the faculty of the Scarborough
TV College by Professor D. S. Abbey, one of the faculty members. Its main finding
was that the faculty agreed with the statement “Although its value has not been
fully assessed, we should be willing to give television a try.” However, as Lee de-
scribes,

Ironically, Professor Abbey departed from the statistically demonstrable
data to note that in his conversations with Scarborough professors, “many
instructors” negated this statement. He concluded that agreement with the .
statement in the questionnaire might be “possible acquiescence” to the
“expected” response from a university staff member.'

There is really no substitute for face-to-face interviews conducted by people not
directly involved in the project. At the least, a paper-and-pencil questionnaire
should be anonymous to encourage honest responses. Even so, respondents may
succumb to their natural desire to please and seem more positive than they actually
are.

Project Operation

Information concerning the interior workings of the project (sometimes termed
process evaluation) will be needed for the formative evaluation, and the history of
project development will be needed for the transference evaluation. Adequate moni-
toring mechanisms will ensure that such information is gathered routinely.

Any evaluation must, of course, rest on a solid understanding of what “the
project” actually is. Initially, it will be developmental, altering as it goes along to
adjust to unforeseen problems and to take advantage of unexpected opportunities.
Although the end result may well be a more effective project, in its ultimate success-
ful mutation it may seem like a different species from the project described initially.
The evaluator should note major changes in the instructional process, in the use of
resources, in the groups of teachers or students involved, or in the project adminis-
tration. Otherwise, “the project” that is continued or expanded in the future may
be an imperfect model of what actually went on.

Project Inpnts'

The resources you should consider in planning the project have been listed on
Tables 6 and 7, pp. ‘39-40. The summative and transference evaluation should
display the incremental resources that actually were used, along with an estimate
of additional resources required to continue the project or to expand or change it in
some other way if change is being contemplated. The formative evaluation will keep

'* Thid.
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track of resource consumption to catch instances of obvious overconsumption or
unexpected savings.

In addition to dollars, you should note the project’s requirements for specially
trained personnel, specially designed equipment, or other resources that are likely
to be in short supply.

DEFINING PROJECT SUCCESS

To define the success of your project, rank a combination of measures in the
areas just discussed. The ranking you choose will directly reflect the general objec-
tives of the project. Let’s recall the four general uses to which a cable TV education
project might be put:

Increased physical accessibility of education.
Provision of additional educational services.
Improved quality of education.

Decreased unit cost of education.

Increased Physical Accessibility of Education

If your primary objective is to make education more accessible to a particular
target audience, the most important measure will be the number reached in the
target audience. You may also be concerned with the numbers achieving personal
goals and probably with cognitive or psychomotor growth attributable to the project.
Another significant measure will be an estimate of the resources that would have
been required for the target audience to obtain the benefits of the project in some
other way. If these are large compared with the resources required by the project,
you may have the strongest selling point you can find.

Provision of Additional Educational Services

This objective is similar to the first in the sense that if the incremental re-
sources required by the project are less than those that would have been required
to provide the services in some other way, you may count the project a success. You
will also need to show that the services were effectively provided, which will require
measures of growth by project participants or assessments of attitudes toward the
project.

Improved Quality of Education

What is important here are the measures of growth and attitudes toward the
project. You expect the project to require more resources than would be needed
without it; you and the sponsor must judge whether the improvement in quality is
worth the cost.
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Decreased Unit Cost of Education

Once again, the issue of resources required is a prime factor. You will be in the
position of having to compare the incremental resources required by the project with
the cost of providing the same services in the traditional way. You must also be able
to argue, however, that the quality of education has not suffered. Hence, some
measures of growth will still be needed.

THE NEED FOR FLEXIBILITY

Unless the steps discussed above have been taken in formulating the evaluation
plan, it is unlikely that the evaluation will yield the information you need. There
is also, however, the danger that the plan can become cast in concrete. We have
already noted that you can expect your project to change its complexion during the
development and initial implementation phases, as detailed information on its
strengths and weaknesses becomes available. Thus, the plan must be flexible enough
to accommodate to change. Otherwise, you may end up evaluating a project that
doesn’t exist or even allowing the evaluation to hamper the successful implementa-
tion of the project. This is a real danger, as the experience during the first year of
the Texarkana performance contracting program demonstrated.'®

'Evaluation during Project Development

As the project is being developed, the following evaluative activities may be
undertaken:

Summative evaluation: Collect baseline data, redefine measures.

Formative evaluation: Direct pilot efforts and assess their results, col-
lect data on resources being consumed, assess attitudes toward project,
counsel project staff, monitor project operation, monitor cable TV installa-
tion and operation.

Transference evaluation: Collect baseline data, collect data on re-
sources being consumed, assess attitudes toward project, chronicle project
planning and development phases.

ACTIVITIES FOR SUMMATIVE EVALUATION

During this activity you will probably discover that some of the data and infor-
mation you want are deficient on a number of counts. One possible difficulty is that
the data are invalid measures of the characteristic you are trying to capture. For

1 Carpenter, Chalfant, and Hall, Case Studies in Educational Performance Contracting: 3, pp. 21-23.
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example, absences due to dislike of school in the previous year may have been
camouflaged by absences due to a flu epidemic. Even more serious is when the data
are so incomplete or inaccurate they are essentially useless. Sometimes you can find
this out only be interviewing school personnel at length. In either event, you should
redefine your measures so that the baseline data {or qualitative information) you
need can be collected before thay become lost in the operation of the project.

ACTIVITIES FOR FORMATIVE EVALUATION

If you have sufficient resources, use pilot TV programs as vehicles for formative
evaluation during project development. Pilots should be miniature models of essen-
tial features of the full project; usually they are learning units complete with the
televised presentation, accompanying utilization activities and some of the before-
and-after measures that are planned for the summative evaluation. Pilots tell pro-
ject staff not only how effective the educational portions of the project are but also
how well the various components of the project work together. They also serve as
vehicles for preservice training.

Careful formative evaluation of pilot programs during the development phase
was an outstanding characteristic of Sesame Street, as described below:

Individual segments of the show were produced in the spring of 1969, and
tested by the research staff with target audience samples, in order to deter-
mine the probable educational effectiveness (comprehension and achieve-
ment) of program content and format.

Five pilot shows were produced and tested in two cities by the research
staff during the summer of 1969 for educational effectiveness and program
appeal.'* Recommendations for program refinements, based on the results
of this study, were transmitted to the production staff, and testing tech-
niques were also refined as a result of this work.'s

No other projects in the past have, to our knowledge, incorporated a formative
evaluation as comprehensive as that for Sesame Street. Many, however, have used
rehearsals and pretesting on a small scale to give producers and teachers practice
and to iron out various kinks.

The other activities listed above for formative evaluation during the develop-
ment phase (collect data on resources being consumed, assess attitudes toward
program, counsel program staff) are self-explanatory.

ACTIVITIES FOR TRANSFERENCE EVALUATION

We shall discuss only the chronicle of planning and development activities,
which should tell others wishing to adapt the project to their own needs what steps
were taken, where snags occurred and why, and what were the most successful

'* The research staff developed special techniques for measuring program appeal during this work.
'* Bretz, Three Models for Home-Based Instructional Systems. Note that the formative evaluation
contributed to the summative evaluation.
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approaches. This chronicle should include the staff’s hindsight on how the project
could have been implemented more efficiently and some estimate of the time and
resources saved thereby. Since the project will presumably be innovative (if this kind
of evaluation is justified), false steps and wasted motion during the initial phases are
to be expected. Therefore, the evaluator should make it clear that he is not pointing
a finger at mismanagement but rather transmitting valuable lessons to others who
may want to use the project as a model.

Evaluation after Project Implementation

After the project has been in operation for a time, resources devoted to forma-
tive evaluation will diminish and project monitoring mechanisms will take over.
Data and information will continue to be gathered for the summative and transfer-
ence evaluations, however, until the first phase of project operation has been com-
pleted. At that time, sponsors, project directors, school system administrators, and
others will decide whether to continue the project in its present form, to change it,
to drop it, or to implement a variant of it elsewhere.

The evaluation should provide a description of the development of the project
in order to answer such questions as

« What in fact was “the project’?

o How long was the project actually in effect?

o Did start-up problems reduce project effectiveness?

+ What were the major obstacles to implementation?

+ How did attitudes toward the project change as it was implemented?

« What project features seemed to generate the most enthusiasm or to work
the most smoothly?

A major function of the evaluation is to gather quantitative data on project
effects. Analysis of these data will reveal whether the project had effects and how
extensive they were. As noted previously, the use of control groups is very helpful
at this point. In most situations, the data warrant only relatively simple analysis.
Elaborate analyses of incomplete or inaccurate data, or sophisticated comparisons
of data that are not really comparable, are a waste of time and misleading.

The significance of effects on student learning is obvious. An analysis of test
items will also provide useful data for project assessment by illuminating its weak
and strong parts. This will point the way to whatever changes in content or emphasis
are desirable.

The evaluation should also assess major nonquantifiable effects, such as
changes in degree of acceptance or support for the project on the part of teachers,
administrators, parents, community groups, teacher unions, and, of course, the
students themselves. Changes in the classroom environment are also important.

There may be other intended or unintended outcomes from the project, which
the evaluator should describe. Unanticipated side effects may be key considerations
in decisions about the future of the project. For example, the Experiment in Com-
munity Communication in Newburgh, New York, had its greatest effect on the
young people who operated the studio. For many of them, it was their first chance
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to accomplish something on their own, and it encouraged some to move into other
community services.!®

Choice of Alternatives

The evaluation should provide direction for the design and comparison of alter-
native project configurations for the future. One such alternative, of course, is for
the school system to revert to its prior practices—an alternative that, if nothing else,
can provide a baseline for judging the incremental effects of other configurations.

Another alternative is to adopt an entirely different approach. A radical change
would only be of interest if the project just completed were patently unsuccessful
or unacceptable to the school system, if the educational need remained as pressing
as ever, or if some potential alternative had been tried in another school system with
outstanding results. The disadvantage, of course, is that the school system would
have to go through the implementation process all over again.

There will also be a set of alternatives based on the project just completed.
Changes might be made in several areas:

o Content. Should some subject matter be deleted? Added? Are changes in
emphasis needed?

¢ Students. Should the project be extended to more students? Should a
student population with different characteristics be included?

« Staffing. Should the mix of students, teachers, and paraprofessionals be
changed? Should the staff be acquired, trained, and paid in the same ways?

¢ Management. Should the project continue to be managed in the same
way?

o Evaluation. Should the evaluation be conducted as before?

Although many alternatives could be generated by all possible answers to these
questions, probably only a few will need to be considered.

After assessing the educational process and outcomes, you should analyze the
resource requirements of the alternatives to estimate the resource impacts of differ-
ent projects on the district’s inventories, personnel, and cash flow. This will provide
input to financial planning and resource management on one hand, and information
for determining the scope of the alternatives on the other. Such a planning exercise
should have a time horizon that spans the initial phase-in period and any an-
ticipated major modifications. It should also include at least the first year in whlch
costs and operations are expected to level off.

You should collect resource information on the candidate projects, incorporate
this information into a design for the planned implementation of the projects, and
then arrive at schedules of resource requirements. Delete resources that are availa-
ble without additional cost to the school system to obtain a list of the incremental
resources that the system must acquire.

We suggest a seven-step analysis:

'¢ Price and Wicklein, Cable Television.
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Summarize the resource requirements of the candidate projects.

Derive resource factors.

Describe the scope of the planned implementation of the projects.

Estimate future resource needs for the planned projects from steps 1 and

2.

5. Subtract, from district costs, those resources that will be available without
cost.

6. Summarize the incremental impacts on resource inventories and staffing
levels on a year-by-year basis.

7. Display summary project costs on a year-by-year basis.'”

Ll .

Given asetof alternative projects accompanied by descriptions of their resource
requirements and their effectiveness, you can compare them on the basis of their
relative returns. Such a comparison is often termed a cost-effectiveness analysis.
However, in the educational context, answers can rarely be more than rough approx-
imations, for it is seldom possible to compute accurately a cost-effectiveness ratio
derived by statistical methods from an abundant data sample.

There are two ways to conduct a cost-effectiveness analysis. One is to specify the
level of effectiveness desired and then compare the costs of alternative means to
achieve it. The other is to specify an acceptable cost level and compare the relative
effectiveness of projects whose costs cluster around that level. In analyzing instruc-
tional projects, the fixed-budget approach is probably the most helpful. That is, you
should say “We have $100,000 to spend on 350 students. Which project will give us
the greatest effectiveness?”

In evaluating a project and deciding on its future, these two salient points
should be kept in mind:

1. Examine abroad range of project outcomes—favorable and unfavorable—
in addition to cognitive test scores; and

2. Compare the cost and effectiveness of the possible implementations of the
project relative to each other and to the situation without them.

7 For further guidance, see Haggart, Program Cost Analysis.



Appendix A

COMPARISON OF THE COSTS OF ITFS AND CABLE SYSTEMS
FOR SUPPLYING EDUCATIONAL/INSTRUCTIONAL
TV CHANNELS TO SCHOOLS
by Carl Pilnick *

The intent of this appendix is to compare (under a set of simplifying assump-
tions) the costs of distributing educational or instructional TV program material via
an ITFS broadcast system or a coaxial cable network.

For the comparison, a school district with the following characteristics is as-
sumed:

1. One central studio and distribution center.

2. A total of 10 schools with an average of 500 students per school. Eight
schools are located within a 6-mile radius of the studio and two within 25
miles. -

3. Four channels of program material (the maximum normally granted un-
der an ITFS license).

4. Two-way communication (not mandatory initially).

ITFS Configuration

Figure 5 illustrates the assumed location of the 10 schools. Ideally, the transmit-
ting antenna(s) for an ITFS system should be located, as shown in Fig. 5, as equidis-
tant as possible from the receiving sites. Whether this is feasible, however, depends
on the topography of the area, since the transmitting antennas should also be as
high as possible to achieve maximum line-of:sight coverage. Thus, if a centralized
location is relatively flat, a high transmitting tower (with its attendant cost) would
be necessary. If a naturally elevated location such as a mountain top is accessible,
its height may make it a more suitable location for transmission even if it is not
equidistant from the station receiving antennas.

' President, Telecommunications Management Corporation.
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For this cost comparison, a centralized transmitter is assumed, which may
require either a tall free-standing tower or a smaller tower on the top of a convenient
building.

Three separate transmitting antennas are assumed. The total transmitter
power for an ITFS station is limited by the FCC to 10 watts. It is estimated that the
bulk of this power, perhaps 6 watts, will feed antenna 1, which will provide an
omnidirectional radiation pattern designed to reach schools 1 to 8.

About 2 watts each will feed to transmitting antennas 2 and 3, which would be
highly directional parabolic or dish antennas beamed at schools 9 and 10, respec-
tively.

At receiving sites 1 to 8, relatively inexpensive receiving antennas would be
adequate, while schools 9 and 10 would require narrowly directive receiving anten-
nas, possibly 8- to 10-foot parabolas, to match the narrow-beam characteristics of the
transmitted signals.

Figure 6 illustrates the block diagram of the major elements of the ITFS system.
Whether live, on videotape, or converted to video from film, program material
emanates from the studio/distribution center. If the transmitter is not located at the
studio site, which is probable, the video signals are linked via a coaxial cable.

The transmitter is shown as a 4-channel multiplex unit, capable of transmitting
up to 4 TV-format programs simultaneously, using the assigned ITFS broadcast
frequencies in the 2500-2686 MHz band. The same signals are fed to each of the three
transmitting antennas.

At each school, a receiving antenna is required. The received signals are then
connected, through cable, to a down-converter, which changes the broadcast fre-
quency of the 4 channels from the 2500 MHz band to standard VHF frequencies used
for TV, so that the programs will be compatible with ordinary TV receivers. In the
Los Angeles area, for example, the frequencies for channels 3, 6, 8, and 10 could be
used since no over-the-air broadcasts are assigned to these.

The number, type, and cost of the TV receivers in the schools, and the in-school
cabling from a central distribution point to each classroom, are assumed to be the
same for either ITFS or cable, so that no cost differential exists for this portion of
the system.

A typical response or inquiry system requiring reverse communication is shown
by the dashed lines of Fig. 6. At each TV set, a push-button actuated microphone
could be located with the audio signal modulating an FM transmitter that operates
in the talk-back section of the ITFS band (125 KHz within the upper 4MHz (2686-
2690) of the ITFS spectrum).

This FM signal is transmitted from a school-top antenna to the central tower
location, down-converted and delivered to a speaker, or perhaps a data terminal at
the studio/distribution center. With a similar installation at each school, any stu-
dent could at any time enter an audio or alphanumeric response into the system.

ITFS Equipment Costs

Table 8 presents an estimate of the costs of an ITFS system as configured by
Figs. 5 and 6.
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Table 8

ESTIMATED COSTS, ITFS SYSTEM

10 schools, 500 students per school

(in dollars)

One-way Two-way
Component Communication |[Communication
A, Items identical for ITFS and cable systems
1. Studio/distribution center, color,
4~channel capability 160,000
2. TV receivers (and stands), color,
assume 20 per school @ $400 80,000
3. 1In-school cabling, from central
distribution point to classrooms
@ $4,000 per school 40,000
4. Coaxial cable link from studio to
transmitter (or cable gystem head-end) 5,000
B. ITFS--one-way communication
1. Transmitting tower 25,000
2. Transmitter, 4-channel multiplex, and
3 transmitting antennas 60,000
3. Receiving antennas and down-converters
8 @ $1,500
2 @ $8,000 28,000
C. ITFS--two-way communication (audio only)
1. Push-button actuated microphones
(1 per TV receiver @ $50) 10,000
2. M modulator-transmitter
10 @ $5,000 50,000
3. FM transmitting antennas
8 @ $500
2 @ $4,000 12,000
4. M receiving antenna and down-
converter 5,000
5. Audio distribution and switching
equipment, central studio 1,000
Added Cost:
One-way Two-way
Cost Category Communication | Communication
Total equipment cost 398,000 78,000
Equipment cost per year (8-year amortization
period) 49,750 9,750
Operating cost per year (including rental of
buildings and facilities, exclusive of
programming) 100,000 ———
Maintenance cost per year (10Z of equipment
cost) 39,800 7,800
Total cost per year 189,550 17,550
37.91 3.51%

Cost per student per year (@ 5,000 students)

8Total = $41.42 per student per year.
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Group A components represent those items that would be required in essen-
tially the same form whether an ITFS or a cable system were used. Group B includes
the major ITFS items necessary for one-way communication, that is, sending TV
program material from the distribution center to the 10 schools. Group C includes
the talk-back components required for interactive, two-way communication (audio/
visual downstream, audio only upstream).

The amortization period for the capital equipment has been chosen somewhat
arbitrarily at 8 years. Arguments can be made for any interval between 5 and 10
years.

The operating costs ($100,000 per year) are typical of actual operating ITFS
systems, such as at Stanford University, but can vary considerably depending on the
amount of student and faculty labor available to assist in system operation. Because
this cost alone represents $20 per year per student, any major variation would be
significant.

Cable System Configuration

For an all-cable distribution system, certain further assumptions must be made.
Either a CATV system may be available to provide spare channel capacity for
educational programming, or a dedicated cable system is necessary for school use
only. Both cases are considered below.

Case 1: CATV System Available

In the major urban areas CATV systems are now required by the FCC to provide
at least one educational channel free (for the first 5 years); additional channels may
be available for lease. To achieve a 4-channel system, it is assumed therefore that
3 channels must be leased by the school district.

To estimate the cost of leasing 3 channels, a dual-cable CATV system without
converters is assumed, providing a total of 24 channels via a cable selector switch.
These 3 channels represent 3/24 or 1/8 of the normal system’s capacity, and on a
pro rata basis may also be said to represent 1/8 of the CATV system cost.

This approach probably represents a cost at the high extreme, because the
CATV operator depends on subscriber revenue from retransmission of commercial
TV for his primary return, and any spare channel capacity would provide incremen-
tal rather than proportional revenue increases. Thus, although we realize that this
is a conservative estimate, we can still use it for comparison.

To estimate the total construction cost of the CATV system, if the school district
contains 5000 students, the total population in the area might be 30,000 people, with
perhaps 10,000 homes. If 50-percent subscriber penetration is realized, there would
be 5000 CATYV subscribers, and at a rule of thumb of $100 per subscriber, the CATV
system cost would be $500,000.

One-eighth of this cost, for the 3 leased channels, would therefore be $62,500,
which is the pro rata school district construction cost.
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Figure 7 illustrates the CATV system distribution method, while Table 9 sum-
marizes the various costs.

It is assumed that the two distant schools, 9 and 10, can best be served by
providing separate microwave links to each rather than to attempt extending cable
trunks such a distance.

Referring to Table 9, Group A items are identical with Table 8. In the Group
B category are the pro rata construction costs of 3 channels of the CATV system,
as estimated above, and the 2 microwave links required to service schools 9 and 10.

For Group C items, it is assumed that the CATV system includes two-way
communications capability within its basic cost. Because schools 9 and 10 are not
connected to the cable, however, separate FM talk-back facilities are necessary in

their case. ’

School 1 School 2 School 3 School 4
4 4 L 3 4
2
3 A 4 4 y L 4
H
Cable Link - School 5 School 6 School 7 School 8
P4
hi
. CATV System
Studio/ _ H ond:
Distributi > Up~ converter
Modulator
Transmitter
TRANSMITTING
ANTENNA RECEIVING
5 ANTENNA
—"‘——h__
Microwave Link
| Down- converter ${ School 9
TRANSMITTING
RECEIVING
ANTENNA ANTENNA
Y ——
Microwave Link
| Down-converter & School 10

Fig. 7—Distribution via an existing CATV cable system
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Table 9

ESTIMATED COSTS, EXISTING CATV SYSTEM

(in dollars)

One-way Two-way
Component Communication | Communication
A. Items identical for ITFS and cable systems
1-4, Same as Table 8 285,000
B. Cable system components--one-way
communication
1. Pro rata cost of 3 channels of
24-channel CATV system 62,500
2. Microwave links to schools 9 and 10,
up-converters, modulators, trans-
mitters and antennas, receiving an-
tennas, down-converters 40,000
C. Cable system-——two-way communication
1. Push-button actuated microphones (same
as Table 8) 10,000
2. Schools 9 and 10 FM, transmitter-
receiver systems
2 modulator-transmitters @ $5,000
2 transmitting antennas @ $4,000 23.000
1 receiving antenna and down- *
converter @ $5,000
3. Audio distribution and switching
equipment, central studio 1,000
Added Cost:
One~way Two-way
Cost Category Communication | Communication
Total equipment cost 387,500 34,000
Equipment cost per year (8-year amortization
period) 48,438 4,250
Operating cost per year (exclusive of pro-
gramming) 60,000 ——
Maintenance cost per year (5% of equipment
cost) 19,375 1,700
Total cost per year 127,813 5,950
Cost per student per year (@ 5,000 students) 25.56 1.198

3Total = $26.75 per student per year.
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A reduction in both operating and maintenance costs is shown in Table 9,
because the CATV system operators will share most of this burden. The operating
cost given ($60,000), which accounts for nearly half of the total annual cost, is a
proration of the cost to operate the entire cable TV system. It could easily be half
as much as estimated here, which would make cable TV an even more attractive
option.

Case 2: No CATYV System Available

If no commercial CATV system is or will be available in the school district, we
can consider a totally dedicated cable system.

Referring to Fig. 5, if we assume an average of 3 miles distance between each
school (schools 1 to 8 only), about 25 to 30 miles of coaxial cable are required to link
a head-end to schools 1 to 8. Normally, a CATV system costs $4000-$5000 per cable
mile to construct, but in this case since only the schools and not a multitude of homes
must be connected, the costs will be much lower (assumed at $2500 per mile). Thus,
30 trunk miles will cost $75,000.

Separate microwave links to schools 9 and 10 are still assumed.

Table 10 shows the equivalent costs for a dedicated cable system. The operating
costs are assumed equal to that of an ITFS system, and maintenance is estimated
at 10 percent of equipment cost per year since the complete cable network is now
the maintenance responsibility of the school district.

Summary

The examples used as the basis for estimates provide only a guide to compara-
tive cost evaluation, and it is stressed that any particular situation must be exam-
ined in detail with respect to objectives and trade-off considerations.

With this caution, Tables 8 to 10 indicate that if an existing CATV system
provides coverage for much of the school district area, a considerable cost saving can
be effected (in the vicinity of 40 to 50 percent) by “piggybacking” the educational
program distribution on the CATV facilities. This is true even if a substantial
channel leasing charge is applied.

If afully dedicated system is necessary, Tables 8 and 10 indicate approximately
equivalent costs (for 4 channels) for either an ITFS or a special purpose cable system.
Again, this equivalence may be quite misleading unless other factors are considered.
As one example, the cable network is capable of providing many more channels at
relatively small incremental cost, while the ITFS system, under FCC rule, is limited
to 4.



76

Table 10

ESTIMATED COSTS, DEDICATED CABLE SYSTEM

(in dollars)

One~-way Two-way
Component Communication | Communication
A. Items identical for ITFS, cable, and dedi-
cated cable systems
1-4. Same as Tables 8 and 9 285,000
B. Dedicated cable system~-one-way coumuni-
cation
1. Cost of special cable system 75,000
2, Same as Table 9 40,000
C. Dedicated cable system—-two-way communi-
cation :
1. Same as Table 9 10,000
2. Same as Table 9 23,000
3. Same as Table 9 1,000
Added Cost:
One~way Two-way
Cost Category Communication |Communication
Total equipment cost 400,000 34,000
Equipment cost per year (8-year amortization
period) 50,000 4,250
Operating costs per year (exclusive of pro- _
gramming) 100,000 —
Maintenance cost per year (10X of equipment
cost) 40,000 3,400
Total cost per year 190,000 7,650
Cost per student per year (@ 5,000 students) 38.00 1.53*

8rotal = $39.53 per student per year.



Appendix B
MAJOR SOURCES OF ITV PROGRAMMING

There are two main sources of ITV programming, each of which will be de-
scribed briefly. These sources can also provide you with information on producers
of ITV programming, both education agencies and commercial firms.

Great Plains National (GPN) Instructional Television Library

Tracy Clement

P.O. Box 80669

Lincoln, Nebraska
Telephone: (402) 467-2502

GPN is in the business of collecting and disseminating instructional television
programming, primarily in the form of videotape. It also handles film and is produc-
ing programming in videocassette format. Information on TV courses provided in
its catalog includes subject area, title, number of lessons, lesson length in minutes,
whether color or black and white, the producer, and an abstract of the content. In
addition to curricular materials, courses are offered for training teachers in TV or
film use.

Almost all videotaped courses are offered for lease only. The user provides his
own videotape on which the course is freshly duplicated from the master (although
he may request GPN to provide the tape for an extra charge). The user pays for
duplication, handling fees, and royalties. Films may be either leased or purchased.

Courses may be previewed free of charge by means of a preview kit, comprising
one or more representative lessons along with a copy of related printed matter.

For the lease of a single 20-minute, videotaped lesson, GPN charges a flat rate
of $50. A lesson for videocassette costs $96.20, which includes the cost of the cassette.

* GPN has undertaken the implementation of a set of systematic procedures for
designing instruction for television when it is used primarily to teach. These proce-
dures have been applied in eight test sites, with favorable results. GPN’s approach
to developing instructional television was recognized by both the U.S. Office of
Education and the Association for Educational Communications and Technology of
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the National Education Association as “the only major national commitment to the
application of systems analysis and common sense to the design of instruction for
television.”!

National Instructional Television Center (NIT)

Bill Perrin

Box A

Bloomington, Indiana 47401
Telephone: (812) 339-2203

NIT’s primary concern is to produce and disseminate courses to fit the curricu-
lar needs of particular school systems. Although its major activity is to produce new
courses, NIT acquires or adapts locally produced ITV materials as well.

As with GPN, courses may be leased or purchased, and free preview services are
available. Rental fees depend on the number of students to be served. For a 20-
minute, videotaped lesson, the lease cost is between $36.50 and $84.

Previews should be requested at least three weeks in advance of the desired
preview date; orders for rental of courses must reach NIT at least six weeks before
the starting date of the series. Lessons must be used in sequence in consecutive
school weeks at the rate of one lesson per week. After use, the lesson must be shipped
to the next user. This allows NIT to bicycle lessons from one user to the next, thereby
holding costs down. Other arrangements are possible, and regional libraries have
been established to expedite matters; nevertheless, the operation appears fairly
unwieldy.

Other Sources

The list of educational TV stations that produce programming for local educa-
tion agencies is too unstable and too long to be included here. For example, the first
tenth of the GPN catalog for 1972 contained programming produced under the
sponsorship of’

Central Virginia ETV Corp, Richmond, Va., WCVE-TV
North Central Council for School Television,
Fargo, N.D., KFME-TV
Bradley University TV Center, Peoria, Ill.,
WIRL-TV
Greater Washington TV Assn., Inc., Washington,
D.C., WETA-TV
University of Calgary, Department of
Communications Media

' “Lincoln Leadership Conference Supports GPN ITV Design Approach,” Great Plains National ITV
Library Newsletter, University of Nebraska, Lincoln, Nebraska, February 1972.
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San Diego Area Instructional Television
Authority, KEBS-TV

Denver Public Schools, KRMA-TV

University of Illinois, WILL-TV

Nebraska Council for ETV, KUON-TV

New York City Public Schools, WNYE-TV

Probably the best way to find out if producers of instructional programming are
near you is to contact GPN or NIT.

There are other organizations that offer assistance in the selection of ITV pro-
gramming. None, however, provide general search or rating services. Indexing and
retrieval services are provided by the National Information Center for Educational
Media (NICEM) at the University of Southern California, University Park, Los
Angeles, California 90007, telephone: (213) 825-1323. NICEM has indexed over
200,000 16-mm films, 35-mm filmstrips, audio tapes, videotapes, 8-mm motion car-
tridges, overhead transparencies, and audio records. Indexes include information on
subject area, audience level, color or black and white, sound reproduction require-
ments (where applicable), duration or number of frames, producer, and distributor.
The index to producers and distributors lists over 10,000. NICEM will also catalog
an institution’s holdings.

A number of federal agencies produce materials (primarily 16-mm films) that
can be rented or bought from the National Audiovisual Center, Washington, D.C.
20409, telephone: (301) 440-7753. Most of these materials are directed to adult
audiences and deal with matters of vocational, consumer, or public interest.






GLOSSARY

Amplifier: An electrical device that amplifies the voltage, current, or power
of an electrical signal.

Cable television, cable TV, CATV: A system for distributing audiovisual
information via coaxial cable. Includes its signal receiving, amplifying, and controll-
ing equipment and signal origination equipment. The system is used under franchise
granted by a governmental body.

Channel: A frequency band providing a single path for transmitting electrical
signals, usually in distinction from other parallel paths.

Closed-circuit television, closed-circuit TV, CCTV: A system for distribut-
ing audiovisual information via coaxial cable. Includes its signal receiving, amplify-
ing, and controlling equipment and signal origination equipment. The system is
under control of the user (see Dedicated system).

Coaxial cable: The most commonly used means of signal transportation for
cable TV, consisting of a cylindrical outer conductor surrounding a central conduc-
tor.

Common carrier: Microwave service available at published tariff rates ap-
proved by the FCC.

Computer assisted instruction, CAI: The use of a computer in a tutorial
mode. The computer adapts the presentation of instructional material on the basis
of inputs from the student.

Dedicated system: A transmission system operated entirely for a single user
or a small group of users. The user determines content, scheduling, points of recep-
tion, and other matters having to do with program transmissions.

Digital data: Data and information that can be represented by a set of dis-
crete items such as the integers.

Drop: The connection between the cable TV system and the subscriber’s TV
set.
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Educational television, ETV: All noncommercial television intended for
general use. The term includes public affairs, cultural, educational, entertainment,
or other programming. The medium of broadcast television is generally used. The
term includes ITV and PTV.

Film chain: A device for showing sound, motion pictures on TV.

Headend: The electronic equipment located at the start of a cable system,
usually including antennas, preamplifiers, frequency converters, demodulators,
modulators, and related equipment. May also include the antenna tower and build-
ing housing the above.

Independent random access: Access to an item of instructional materials
{including audiovisual materials) at random times and independent of the use of the
item by another person.

In-school project: A project for transmitting television programming to the
facilities of an education agency.

Instructional Television Fixed Service, ITFS: A service operated by an
education organization to transmit audiovisual information to one or a few fixed
receiving locations. Transmission is provided at frequencies higher than those used
for broadcast television.

Instructional television, ITV: Television programming that has as its pur-
pose the production, origination, and distribution of instructional content for people
to learn. It is closely related to the work of organized formal education agencies.

Local production: Production of television programming by a cable TV oper-
ator, closed-circuit TV operator, ITFS operator, or other local agency, rather than
by television networks or national agencies.

Microwave: Applies to transmission at frequencies well above the normal
television frequencies.

Narrow-band: A range of frequencies less than 3000 cycles from lowest to
highest.

Out-of-school project: A project for transmitting television programming to
the home or other facilities that are not part of an education agency.

Penetration: The percent of total homes that have one or more television sets
connected to a cable TV system, or being connected to a cable TV system, at the time
of a survey.

Plasma panel: A computer terminal device for visual display. It consists of
bubbles of gas that can be made to glow on and off by electric current.

Preferential treatment: The provision of cable system facilities or services to
a subscriber free or at a lower cost than that charged the general subscriber.



83

Public television, PTV: ETV programming intended for the general com-
munity, as opposed to ITV.

Random access: Access to an item of instructional materials ( including audi-
ovisual materials) at random, as distinct from scheduled, times. Access may depend
on whether the item is already in use by another person, however.

Trunk: The main cable in a cable system.

Two-way capability: An ability to transmit signals in both directions. Re-
turn signals may be digital, audio, or audiovisual.

Utilization: The use of televised programming for its intended ( usually educa-
tional or instructional) purpose.

Utilization activities: Activities that abet utilization.

Video: Relating to or used in the transmission, reception, or recording of
audiovisual information. Usually considered to be signals in the range of normal
television frequencies.

Videotape: Magnetic tape carrying audiovisual information.
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