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INTRODUCTZON

In 1974, the National Science Foundation (NSF) awarded seven grants
of about $100,000 each for the design of experiments to deliver social and
administrative services on interactive cable television. Those awards
marked the firgt systematic attempt by a federal agency to explore the
potential of what the Sloan Commission has called '"The Television of
Abundance."

Other federal agencies had previously funded projects to test cable

television as a delivery mechanism for soclal service projects. The NSF

approach was unique in that the objective was to examine what functions
cable television could perform in the overall design of social service
packages ; how cable's unique capabilities could be exploited in the develop-
ment of a system to improve social service delivery,

While previous experimentation had resulted in proposals from munici-
palities, cable systems or research groups, NSF vequired that a consortium
of these three types of groups work together to design a system--pe;:form
technical analyses of systems and components, plan applications, and devise
appropriate evaluation techniques.

The seven grantees proposed over 20 separate applications. Together,
the design studies comprise the richest body of literature dealing with

cable communications.



The Cable Television Information Center (CTIC) felt that the very detail

that made the studies so valuable would cause them to go unread. CTIC,

compare the seven studies; ard 2) Place the studies in the context of the
field's significant literature and current use. NSF agreed. This report
contains the results of the study.

Chapter I is a chronological review of the significant literature in
the field. It traces the general trends of thinking on the subject.

Chapter II presents an overview of the social and administrative uses
that have been or are being made of cable, and attémpts to relate the
literature to reality.

Chapter III deals with the design studies themselves, The first
gsection describes each of the applications proposed. Included in each
description is a short discussion of the context that spawned the experi-
ments and a rzport on the current status of their implementation. The second
section is a description of the technological components of the experiments.
A third section describes the design of the proposed evaluation research.

Chapter IV contains recommendations for further research along with some

general observations.

It was anticipated that a report of this nature would be of value to
four groups. They are:

1. Potential users of cable, such as citizens'! groups, local government

units, or educational organizations that want to know what use has

been made of cable television and/or how a particular system can be used;




{3?2.> Funding organizations, either goverimmental or private, which

l: want to know if a proposal they have received Ssuggests an application
that is feasible and original;

3. Academics who need bibliographic materials in addition to the
information desired by potential users;

4. Policymakers, federal and local, who want a general but compre-

ﬁensive summary of the field.



I. LITERATURE REVIEW

A. AN INTRODUCTION

1, 1968:

Nineteen sixty-eight saw the publication of two keynote reports dealing
with cable television. One, by the New York City Mayor's Advisory Task
Force on CATV and Telecommunications (The Friendly Keport),stated the interest
of larger cities in the development of cable television and referred to many
of the futuristic applications that make up cable's "blue sky'--the awaited
communications revolution that promised to alter not only the way
we transmit messages but also the way in which we live. The task force urged
that the city move rapidly to design and institute a city-wide complex of
cable systems because the task force believed cable television “"offers the
most promising solution to a number of difficult communications problems
facing our larger cities...[by providing] a multiplicity of channels to help
meet the expanding needs of a modern urban society for channel space. "[1]* The
report pointed out that eventually this new urban communications system would
be able to carry signals in two directions, permitting the electronic inter-
change of data, facsimiles, and video pictures. This might ultimately,

Revolutionize the ways in which the business of a city
is conducted. A business concern, for example, such as
a bank, a brokerage firm, or a department store, could
link its various offices, stores, or warehouses by cable
for the conduct of much everyday business that cannot

be conducted by telephone. The concern could also
establish a ready link with its primary clients,
customers, or suppliers within the city. And with the
development of computer technology, this complex could
be linked with a computer, the computer receiving and
transmitting data and commands...And if every city in the

nation had such a system, these telecommunications
links could be regional and national.

*Coumplete references for foctnoted sources are listed at the end of Chapter I.

;J» 9
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A telecommunications system of this order of technolo-
gical sophistication could also serve the government
of a city in a variety of significant ways. It could
interconnect hospitals and public health facilities
for diagnostic conferences and for conferences on
treatment. It could be linked to cameras that scan
hundreds of public areas for protection against crime,
for the detection of fire, for the control of traffic,
and for the control of air pollution. [1. PP. 12-13]

Speculation about the feasibility of these and similar applications has
dominated the cable television literature since the Friendly Report was

published.

Shortly after the Friendly Report enunciated t*2 interest of the cities
in the development of cable, the President's Task Force on Communications
Policy (The Rostow Report)[2] defined the place of cable television within
the context of national communications policy. The Rostow Report noted that
Congress, in the Communications Act, directs the Federal Communications
Commission to "encourage the larger use of radio in the public interest." [2, 111-2]
This mandate, the report continued, has been interpreted to include six

objectives:

First. The structure of the industry should make it
possible to cater to as wide a variety of tastes as
possible, the tastes of small audiences and mass
audiences, of cultural minorities and of cultural
majorities....

Second. Television should serve as varied as possible
an array of social functions, not only entertainment
and advertising, important as they are, but also
information, education, business, culture, and
political expression.

Third. Television should provide an effective means of
local expression and local advertising, to preserve the
values of localism, and to help build a sense of
community, both locally and nationally.

Fourth. To promote these ends, the cost of access to the
broadcast medium for individuals or groups who desire
access to viewers should be as low as possible.

10
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Fifth. Television has become so fundamental a medium

of communication in our society that we must seek to

make it available to as many pecple as possible, rural

as well as urban, poor as well as affluent....

Sixth. The fundamental values of a democratic, pluralistic
soclety require that, within the limits of the spectrum,
and of economic realities, policy should guard against
excessive concentration in the control of communications
media. [2. PP. VII-3-4]

Each of the six objectives deals with an aspect of diversity--diversity of
program ofrerings, of message function, of users, of audience, and of control.
The Rostow Report saw the distribution of television to the home via cable as
a promising avenue to diversity. The report stated that cable could provide
an abundance of channels at relatively low cost; that the system's configura-
tion was well suited to selective distribution to target audiences; and that
cable's financial base--the gsubscribers' dollars--was an effective vehicle for
raising money to support its offerings.

The report also foresaw an expanding interest on the part of cable opera-
tors in local program origination. The incremental cost of utilizing extra
channels would be low, the report argued, and a varied program mix would attract’
additional subscribers. The cable operator, therefore, has a positive incen-
tive to shoulder at least a portion of programming costs even when no commer-
cial sponsor appears.

The Friendly and Rostow Reports, taken together, stated the major themes
that have provided the underpinning for most of the subsequent literature.

The themes are:

1. 1In the future, cable television will be able to provide an

entirely new range of communications services that can
ultimately change the way citizens communicate with one

another and even the way society's institutions are
structured.

2. Because cable television will play a vital part in the cities'
attempts to deal with increasingly complex communications

11
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needs, the cities must explore its potential and foster its
public service capabilities.

3. The federal government has a significant stake in the growth
of ceble television,since that medium might well be the vehicle

needed to implement our stated national communications
objectives.

4. Cable operators, in their own economic self-interest, will/
should develop innovative and diverse forms of public interest

programming.

Although some exceptions exist, these themes have been developed in the
literature by social theorists operating in academic or "think tank" milieus.
Again with some exceptions, the themes were developed in field tests by the
cable operators and public agencies.* It was not until 1974, when the
National Science Foundation issued its program solicitation for design studies
for two-way social service delivery, that the cable operators, the public
agencies, and the social theorists bégan working together in a systematic
manner, attempting to exploit the unique aspects of cable television, i.e.,
its interactive capabilities and the abundance of channels.

The remainder of this chapter willreview chronologically some of the

major literature.

B. SUMMATION CF THE LITERATURE

1. 1969:

The Rostow Report contained a summary of the findings of an exploratory
research study of the role of telecommunicaticns in urban developmenﬁ. The
study, performed by Herbert Dordick, et al., of The Rand Corporation, was

published in its entirety in 1969 as the memorandum, Telecommunications in

Urban Development [3]. It suggested areas in which potential benefits might

accrue from various programs for communication in an urban ghetto. The

% Chapter II contains an overview of fie;d tests.

12
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authors argued that a study such as theirs was of limited value by itself.
Important questions wculd remain unanswered until a reasonably long-term
demonstration was implemerted and evaluated. The research team suggested
a pilot project for the south central Los Angeles ghetto areas. Basing their
recommendations on information gleanéd during a four-month research period,
the Rand team suggested several specific types of television programs. The
suggestions included direct service delivery (employment information and
counseling) ; educational programming (high school equivalency programs,
industry training, programs for parents of school-age children); information
programs on government and business (transportation, health services, special
news for black entrepreneurs); and community interaction programs (telecon-
ferencing among communities).

‘The memorandum also discussed the technological alternatives for imple-
menting a demonstration program. The major technologies considered were:
1) Conventional broadcast facilities, 2) Instructional television fixed
service‘microwave (ITFS), and 3) Cable. Reference points for further feasi-
bility and cost studies were given, including rough cost estimates for the
three technologies and various levels of service. Recommendations for the
research program stressed the need to consider the relative merits of all
competing forms of coﬁmunication, e.g., bulletin boards, newspapers, and
the telephone.

A second major document published iz 1969 was the Industrial Electronics

Industries Association's (IED/EIA) The Future of Broadband Communications [4]. .

The FCC, in 1968, had asked for comments on proposed rules (Notice of

Proposed Rulemaking, 15 FCC 2d 417, Part V (1968). The commission was

inquiring into the long-range development of cable television. Its specific

purpose was to explore:. 1 3
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How best to obtain, consistent with the public interest
standard of the Communications Act, the full benefits of
developing communications technology for the public, with
particular immediate reference to CATV technology and
potential services...*
The IED/EIA publication was a response to the request for comments. It
. was notable in at least two regards: 1) Atypically, it was not the product
of social theorists but instead came from industry; and 2) The process of
classification of technological requirements for various services was begun.
' The taxonomy begun in the Response and further refined in subsequent literature
has defined the services that can be delivered by given equipment sets. From
- that, levels of service can be identified and priced, and estimates made of
* availability dates.
IED/EIA predicted that, given a favorable regulatory enviromment, two
broadband communications networks would develop by the 1980s.
First, a video telephone system which may be quite similar
to the proposed PICTUREPHONE* system of AT&T described in
depth in the May-June 1969 Bell Laboratories Record. The

two-way video network should have additional, but optional
features:

a. The ability to act as a video output terminal with
limited keyboard access to computers, and

b. Transmission and reception of high-speed (e.g.,
one~second per page) facsimile information,

Second, a broad-band communication network (BCN) that would,
in effect, be a minimum 300-megahertz bandwidth "pipe" to
provide many information services for home, business, and
the government such as broadcast video, first-class mail,
and educational material,...The BCN should provide limited
return bandwidth for receiving and tabulating specific
requests and responses by individual users of the cable

or cables. [4. P. 2]

The Response postulated an expanding economy, from 1969 to the early

19808 particularly {msofar as services are concer..:d. The writers expected

_* Cable Television Report and Order, 36 FCC 2d 141, par. 1 (1972).

. ** Registered Service Mark, ATST. .




that developirg social patterns would create significant demands for a
variety of services made possible by broadband communication networks, such as:
1. Work activity - speeding information flow (e.g., mail)
2. Communication - providing for interactivity with computers
3. Transportation - untangling travel congestion
4. Life support - combatting crime, urban congestion
5. Education/culture - extending availability and support
6. Recreation - providing variety in entertainment to the home
7. International business - sharpening our competitive edge
[4. PP. 6-7]
IED/EIA then classified services according to who receives the message.
Three categories emerged: 1) Discrete-address point-to-point service, such
as a telephone conversation; 2) Multiple address point-to-point service,
similar to a lecturer addressing a class; and 3) Broadcast service as trans-
mitted by traditional television or radio. Overlapping those categories were
two others, i.e., switched and nonswitched systems. The former 1is one in
which messages are originated by a sender and transmitted only to the desig-
nated address. A nonswitched system maintains fixed channels and all messages
are transmitted to all receivers. That does mot imply that all receivers
actually receive a comprehensible message. Various technological devices
such as scramblers and descramblers or digital addresses permit selection.
IED/EIA did not attempt to cost irdividual services. However, crude
estimates were made for the two networks in toto-—about $13 billion for the
video telephone and $11 billion for the BCN. The Response pointed out that
huge savings could be realized in such areas as travel and public safety which
would encourage public sector participation in the iritial investment.
Additionally,
The overall growth of the economy between 1969-1979 should
be similar to that for the preceding decade, the current

gross national product expanding at about 6.3% annually,
This is slightly lower than the 6.52Z rate during the 1958-1968
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time frame and would result in a GNP of approximately $1.7
trillion in current dollars by 1979. [4. P.31]*

This expanding economy, with fiscal and monetary policies "directed
' toward the maintenance of employment and growth while avoiding an unacceptable
rate of inflationary price adjustments" [4. P.30] would create ever greater
amounts of personal disposable income. One would expect that the affluent
individual consumers, along with businesses and governments, would furnish a
ready market for broadband services. IED/EIA expected that full service

could be in place by the 1980s.

2. 1970:

i Ralph Lee Smith's '"The Wired Nation" [5] originally appeared in the
May 18, 1970 issue of The Nation. This article introduced the futuristic

applications of cable televisicn to the general public.

"The Wired Nation" summarized the history of cable television and explained

the basic technology. Smith cited the optimistic financial projections of

the investment firm of Drexel, Harriman, and Ripley contained in the "‘~dustry

Report on Community Antenna Television (CATV)," and warned the nation‘w city
fathers ''to stand guard over the citizens' pocketbooks....insist on teasonable
subscription fees, put a liberal but definite ceiling or profits..., and
require a large array of services." [5. P.587]

The article heavily stressed the need for public interest legislation

" and regulation of the new medium but was less optimistic about getting it,

stating:

When every allowance has been made, the FCC's activity
in the field of cable TV must be regarded as a serious
failure. The problem stems principally from the fact
that the Commission has defined the public interest as
the perpetuation of the over-the-air television industry

as it now exists. [5. P. 594]

?;* In the years 1969-1974, the GNP increased as much as 6.3% only once--in 1972.

i6
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In dealing with cable TV, the nation's regulators and
legislators continue to devote large amounts of time
and effort to refereeing the short-range struggle for
economic advantage. Meanwhile, cable techrdlogy grows
swiftly, and the long-range issue of securing from it
maximum public benefit remains unfaced. [5. P. 599]

Smith was concerned that the abundance of channels might be consumed by
more of the saine kind of programs offered by the major broadcasters and
educational TV. He examined one of the eatly pay TV ventures, Gridtronics,
and concluded that its selection differed very little from that found on
conventional television.

"The Wired Nation" reviewed the earlier IED/EIA Response, reporting such
potential cable uses as home library services, facsimile data services,
delivery of mail,and crime detection and prevention. Smith reiterated the
IED/EIA conclusions that all of those features are "within easy reach of
existing technology..."[5. P.603] and "the network for a wired nation is well
within the capacity of the economy." [5. P.604]

Smith was also concerned with the problems that might arise when the
nation is wired. He did not assume that all the social effects would be
good. Would the cable-permitted ability to work at home keep the affluent
suburbanites from ever ehtering the city? What violations of civil liberties
and privacy might arise from police surveillance and the compilation of
financial credit, and other personal information in credit banks? He
suggested the creation of a presidential commission on the "wired nation"
responsible for the development of a plan for creating a national broadband
communications system during the 1970s. The article ended with a warning:

Further delay at this juncture will forfeit great
opportunities for shaping the swiftly approaching

communications revolution for the public benefit.
Leadership is required, and the time is now.[5. P.606]

17



3. 1971:

| An effective moratorium on cabling the large cities had existed since

| 1966. In that year the FCC imposed pro;edural restrictions on the importation
of distant signals by cable television systems in the major television markets.
In 1968 the procedural restrictions were made more severe. Since a strong

- inducexent to subscribe to cable television is the ability of the system to
deliver more chaunels than can We rezeived through normal over-the-air trans-
“mdssiom, it was unlikely that a cable system would be financially successful in
- an_ ares where additional signals could not be imported.* Therefore, construc-
tion in most of the larger markets came to a halt,

The commission indicated that the moratorium would be in effect until the
available regulatory alternatives had been studied and decisions made. The
1969 IED/EIA Response was a direct answer to the commission's request for
comments.

In addition to solicitiﬂg direct response, the FCC's public discussion of
cable stimulated a number of other investigations. Within two years, several
important studies had been launched, and in‘1971 four major documents were

published: The National Academy of Engineering's Communications Technology

for Urban Improvement; The Sloan Commission's On the Cable: The Television

‘of Abundance; Charles Tate's Cable Television in the Cities: Community

Control, Public Access and Minority Ownership; and Walter Baer's Interactive

Television: Prospects for Two~Way Services on Cable.

* The following two studies support that conclusion: Rolla Edward Park,
Prospects for Cable in the 100 Largest Markets (Santa Monica, Ca.: The Rand
Corporation, R-875-MF, Cetober 1971). William S. Commoner and Bridger M.
Mitchell, The Bell Joursial of Economics and Management Science (Spring 1971)
'PP. 154-ff. Becaues® both of those studies address themselves exclusively
‘to the areas of economics and regulation, they are beyond the scope of this
review of the general and social service literature. It should be noted,
however, that both had considerable’ impact on cable television regulation
and on the shape of the industry itself.
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Early in 1970, a consortium of federal agencies, led by the Department
of Housing and Urban Development (HUD), requested that the Committee on
Telecommunications of the National Academy of Engineering (NAE) study the
application of telecommunications technology to urban functions. 1In m;d—1971,

the NAE report to HUD, Communications Technology for Urban Improvement [6]

was published.
The academy report envisioned the development of four types of basic

networks:

1. An expanded telephone network able to transmit pictures, voice,
and written material between two points

2. A network based on the conventional "tree and branch" cable
system, with a capacity of 30 channels and a limited callback
capability for polling or requests

3. A bi-directional, 30-channel cable network interconnecting the
major public institutions and large commercial organizations in
the city ‘

4. A multi-purpose sensing network to collect data on such items as
weather, pollution, and power staius

The academy proposed several pilot projects, each depending §n the
existence of at least one of the four basic networks. The proposed pilot
projects included:

a. CITIZEN-GOVERNMENT INTERACTION

This called for the design and demonstration of a Community Informa-
tion Center (CIS) supplied with video, facsimile, and telephone systems.
The CIS would perform two types of functions. First, it would act as a
referral facility which would provide citizens with information about where
to call or go to receive a needed service. Second, when possible the CIS
would satisfy the inquiry request, e.g., provide forms, specific information,

or even physical services. The pilot project would concentrate on the first ﬁ

function.

19




I-12

b. EDUCATION
Three educational projects were proposed. The first would explore
t'the effectiveness of various forms of twc-way instructional television (ITV)'
f.such as audio return channels from small classrooms or polling-type digital
ﬂvresponse from larger audiences. -The second would provide information retrieval
services to the schools and homes. The third was the development of computer
assisted instruction (CAI) for both software development and widespread
distribution.
c. HEALTH
Again, three projects were suggested. The first would examine the
medical services that could be provided by existing telecommunications systems.
The second would establish and operate telemedicine systems between hospitals
'and satellite clinics. The third would demonstrate telecommunications for
- medical care in nursing homes, particularly in relation to geriatric care
and the more effective use of paraprofessionals.
d. POLLUTION
This called for the development and testing of sensing devices for
»remote air pollution monitoring.
e. TRANSPORTATION
The projects proposed dealt with 1) The design and operation of an
automated transit user information system, 2) The development and demonstra=-
tion of an automobille-mass transit interchange station, and 3) A study of the
trade-off between communications and transportation,
f. CRIME PREVENTION AND EMERGENCY SERVICES
These proposed projects included the implementation of a 24-hour
television surveillance system to help protect citizens from crime on city

: streets and, in particular, to deter such crimes. The academy pointed out
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that the adverse social implications (i.e., invasion of privacy) of electronic
survelllance should be fully considered. The report recommendad that this
use be implemented only on a selective and carefully controlled basis. [6. P.lZ{]
While the report considered network costs in only general terms, some
of the rroposed projects included personnel, hardware, and software development
budgets. Thus, the cost structure of a social service delivery system was
beginning to emerge.
While the bo&y of the academy's recommendations focused on contemporary
proslems, the''city of the future" was also considered. The report suggested
an exploratory program to examine how telecommunications might offset the
trend toward the greater concentration of population in urban centers. Basing
their arguments on the results of several British studies [6. PP, 173-174], the
.authors concluded that the imaginative use of broadband communications would
permit both individuals and institutions to exercise greater choice in theif
selection of living environments.

Communications Technology for Urban Improvement has had a pervasive

influence not only on the literature that followed but on much of the subse=~
quent experimentation. Tue recommendations for telerxedicine projects, for
instance, have provided a basis for a number of demonstrations (see Appendix A,
Topical Bibliography) and several of the proposed pilot projects served as
points of departure for the applications developed in the seven NSF-funded

design studies.

The Sloan Commission, in On the Cable [7], made two basic assumptions:

1) That cable technology would not change substantially during the 1970s and
2) That cable development would not be subject to severely restrictive

legislation or regulation. In the context of those assumptions, The Sloan

Commission ventured four predictionms. Firgt, by the end of the decade, most
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i;fcable systems would have at least a 20-channel capacity. Second, by the late

1 708 or early 80s, between 40 and 60 per cent of American households would be

ia connected to the cable, and when the total penetration reached about 20 per
cent' (about 12 million households), the economic base would be sufficient

l’vto provide completely new programs and services.* Third, for the foreseeable

‘-future, digital response would compose most of the return signals and would

- be feasible by the end of the decade and cable systems would be able to form
regional or national networks,

On the Cable discussed cable television from a number of perspectives

| ‘including regulation, programming, technology, and ownership and control.
One chapter, "Public Services on the Cable" is of particular relevance to
. this literature survey, touching, as it does, on social service delivery.
The Sloan Commission distinguished between public services and those
~ determined by the marketplace. Public services, the report stated, are those
that "deal with the need to communicate rather than the desire to profit from
- the by-products of communication." [7. P.97] Cable television had been used
for public service programming--notably for health services, employment,
consumer education, formal instruction, and community development--but then
as now, those efforts were sporadic and no conclusions could as yet be drawn.
The large cities, where the commission felt that public service uses of cable
would be mest valued, were still largely uncabled. The Sloan Commission
. expected that public service uses would ultimately be estabiished through
the method of trial and error.
The Sloan Commission reviewed some applications in detail. Health services

were discussed in terms of health care assistance, preventive programming,

‘3f-AB of 1975, about 10 million households are cabled, :3:&
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medical practice orientation, and a broad range of community health informaf
tion. The report pointed out that such programming is unlikely to attract
large audiences. The worth of public interest programming, it argued, should
not be measured by the size of the audience but by the valuz of the services
to those who benefit from them, against the cost of providing the services.

The chapter also discussed continuing education for doctors, formal
education, and closed circuit possibilities. The Sloan Commission believed
ghat the full potential of cable is best exploited by bringing services,
information, and entertainment into'as many homes as possible. However, it
noted that until full use 1s made of all the available capacity, whole
channels may remain empty. Until such time as sufficient programming exists
to £111 all channels with messages to the public, the unused cbannels can be
used for closed circuit functions such as 1links between police precincts and
headquarters, schools and a central educational facility, or among day care
centers. In the long term, however, the commission felt that such uses would
be "more economically served by...closed circuit systems...or...point;to-
point microwave services." [7. P.109]

On the Cable commented on the National Academy of Engineering's recommen-

dation for an exploratory program to investigate the "city of the future."
The Sloan Commission, while impressed with the remarks of Dr, Peter C, Goldmark
(chairman of the NAE Panel on Urban Communications), felt that "The sheer size |
of the capital investment that would be required assures that no such major
broadband network is likely to come into being within the decade, or even
within the century." [7. P.114]

The chapter also dealt with obstacles to realizing the public service
potential of cable television: .

1. There was no highly penetrative large~capacity digital response
cable system in existence.
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2. It was moot whether public service messages would be sufficiently
well prepared to command audiences large enough to make the
venture worth the investment of scarce resources.

3. There are risks involved with government control of television

channels, i.e., cablecasts could become advertisements for
incumbent administrators.

Despite those obstacles, the Sloan Commission believed the development of
cable television to be worthwhile and that a precondition of the successful
development of public service cable is a "coordinated federal initiative,
including special funds for experimentation and use...." [7.P.112]

A by-product of On the Cable was a series of 20 background papers developed

to inform the Sloan Commission. Four of the papers were included as.appendices
to the main report. The others were published separately. Two of those,

cable Television and Public Safety [8], by Gilbert Cranberg, and Cable Communi-

cations and Social Services [9], by Robert O'Brien are particularly pertinent.

Cranberg discussed a humber of ways in which cable television could support
public safety activities. Among the potential uses mentioned were:

- Cablecasting the daily lineup of arrested persons, crime scenes,
wanted subjects, missing persons, and so on to all officers at
roll call

- Police and firefighter training

- High-speed transmission of computerized crime information in
digital form

- Video pictures of police reports made into hard copy
- Transmission of fingerprints

- Improving police community understanding through the cablecasting
of neighborhood meetings, coupled with citizens' telephoned
comments and questions

= Public education to alert citizens on how to avoid becoming
victims of crime

- Closed~circuit FM radio merchant-alerts

- Closed-circuit public address system to summon off-duty officers
for emergencies 2 4
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- Closed-circuit connection between the police station and the court
to speed administration
- Emergency signalling devices in subscribers' homes to call for aid
-~ Sending rehabilitation services to jails

- Use by parole and probation officers to address caseloads grouped
according to the similarity of their problems, such as drug users

0'Brien's Cable Communications and Social Services examined the social

sérvices provided by typical communities and suggested how the use of a broad-
band communications network might improve the delivery of those services. He
pointed out that 1) A large majority of social service transactions are
basically information exchanges, 2) Social services are characterized by
labor-intensity, and 3) The rate of increase in the demand for social services
has been accelerating and will continue to do so., Thus, the availability of
cable television, since it affords a significant increase in communications
capacity, should help to reduce the cost of delivering social services both
because the technological requirements can be met more cheaply and because

it permits an increase in the productivity of personnel.

The paper identified four areas where cable might have impact on social
gervice delivery. They are 1) Providing information to people who could use
social services by explaining what services are available and how to obtain
them; 2) Providing information directly relevant to the solution of problems;
3) Acting directly to solve a problem, e.g., issuing a Medicaid card; and
4) Managing the service function, e.g., communicating documents or data
among institutions.

0'Brien defined "social service" in terms of what it is not. Remarking
that the definition 1is confused by the fact that social sexvices are closely
related to other professional services such as education and health, he

concluded that social services are "the services of the community ‘'left out'

25
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of the services provided by doctors, teachers, lawyers, and other professionalsf"
[9. P.1]* He provided a partisl inventory of social services (supported by
either public or private sourcass) available in all urban areas:
- day care

- counseling for children with problems

- marriage and family counseling

- addiction and alcoholism services

- temporary homemaker services

- job training and job placement activities

- supportive services of a variety of types for the chronically
i1l and disabled citizens

- programs for the elderly [9. P.2]

Most of the agencies handling these services, O'Brien stated, devote
a substantial part of their resources to the "brokering, arranging, and
advocating services,..needed to make other institutions more responsive
to persons with problems."” [9. P.3] The paper went on to say that it is
difficult to estimate how much social services cost a community--partly
because of the ambiguity of definition and partly because of the great variety
of public and private institutions involved. It is safe, however, to estimate
that "the total cost of social services is on the order of one-third as much

as is spent for school education, and about one-quarter of the amcunt

* The definitional ambiguity has some severe operational consequences
because the various funding sources award grants and contracts for categories
of activities. Ambiguities in definition can lead, on the one hand, to a
failure to support worthwhile programs because they don't "belong" anywhere
or, on the other hand, to a wasteful redundancy of support where interpreted
purviews overlap. Ralph Bledsoe, et al., "Productivity Management in the
 California Social Services Program,' Public Administration Review (Nov./Dec.
--1972) p. 802, remark thrt California has arrived at a good working definition,
i.e., "A '"social service ‘s anything that HEW will match on a three-to-one

. basis." .
| 26
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which the community spends for health services." [9. P.5] Of the social
service functions, O'Brien estimated that at least three-quarters are of a
person—-to-person and person4to—data communication nature, The technologies
currently used to support those functions--e.g., telephone, video tapes and
films, computers to store case information—-have been primitive compared with
the possibilities of cable and peripheral technology.

He envisioned two~way video services as offering the same potential to
social services as it has to health services; that is, allowing time-sharing
of the knowledge of a speéialist among people at different locations, better
resource allocation, and allowing remote groups to "meet,"

He expected that cable technology would combine with several other
engineering advances. The most important of those are:

1. Display and input terminals with associated computers to give a

service~user the same type of service information and automatic

appointment-making (reservations) that an airline customer enjoys
today

2, One-half and one-quarter inch video tape equipment
3. Dial~access audio and video cassettes

4. Scrambling and blocking to permit confidential video transmission
and limited-group cable communications [9. P.18]

Based on his analyses of need and feasible technology, O'Brien suggested
a model social service communications system for a city of one million. The
system would include: 1) One-way conventional cable service to all homes, with
the subscription fee subsidized for low income families; 2) A system of forty
channels, with five channels devoted to social service use; 3) Fifty "social
service centers" (e.g., day care centers, correctional institutions, addiction
and alcoholism centers), each with a "head end;" 4) Narrow-band video input
devices in about 1,000 homes and work places for the use of severely disabled

persons; 5) Ten thousand homes with digital terminals for use by handicapped
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persons; 6) Computer-based information, referral and appointment system;
7) A "control and branch library" system that provides either on-demand
‘cable transmission or delayed transmission to viewing centers; 8) Intex-
district, inter-city, and regional and national networking of cable systems.
[9. PP, 18-21]
0'Brien devoted the rest of the paper to more detailed discussions of
specif;c applications such as day care, services for the chronically ill,
handicapped and elderly, community development, and management facilitation.
A major contribution of the O'Brien paper was the cost estimates, however
primitive, of social service delivery by traditional means. When compared
with the cost estimates for the telecommunications systems, the bases for
cost-effectiveness determinations began to emerge.

Charles Tate, in Cable Television in the Cities [10], looked at the medium

from the perspective of the black community. He stressed applications that
would be of particular use to the ghetto communities (e.g., sanitation
information, legal services,rumor control). Like Ralph Lee Smith, Tate saw
the ownership of cable television systems as a signif;cant source of revenue.
He, therefore, advocated that minority communities develop their own systems
through several feasible ownership options: community profit, community non-
profit, a combination of profit and nonprofit, private turn-key ownership, |
and cooperative. The report diséussed each option in turn, Tate specifically
warned against municipal ownership which might be used as a tool to perpetuate
what he termed white control, Tate joined Ralph Lee Smith in his concerns
about the potential dangers to civil liberties, stating:

If the "wired nation" becomes a reality, clandestine electronic

surveillance will be greatly simplified. Experiments involving

the use of video cameras mounted on poles in the business

district of several cities, including downtown Washington,

D.C., are already underway. By the use of a central tele-
vision monitor,; one policeman can patrol the entire area
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and alert prowl cars by radio of suspicious activity.
This system of electronic snooping is easily transferred
to residential areas, apartment buildings and businesses
without the knowledge or cooperation of the occupants or
owners. [10. P, 37]%*

Walter Baer's Interactive Television: Prospects for Two-Way Services on

Cable [11] is probably best known for its detailed table of Faxonomy of services
and technology, which is reproduced in the literature (see P. I-22a). The report
also provides, howéver, an analysis of both whole-system and compoﬁent costs

and technology, projects the time-line for near-term services, and discusses
major policy issues.

Baer pointed out that most of the services proposed in the literature are
ﬁechnically feasible with cable television., Many of them, however, are not
economically feasible; some of them can be better handled on the telephone
network; and some of them might not be socially desirable at all.

In his initial summation of the growth of cable, Baer highlighted the
proposed FCC requirement that new cable systems in the top 100 markets have
the capacity to provide two-way services. (In 1972 the proposed rule became
an actual rule.) He speculated that this capacity might turn out to be a
commercial necessity for the success of urban systems. Baer quoted Irving
Kahn,**then-president of the country's largest cable system, TelePrompTer, és
saying, "Five years from now we'll be getting less than 25 per cent of our

cable revenue from the services we're providing today." [11. P. 3]

% The use of electronic surveillance became an issue in Olean, New York in
1968. See Public Safety in Chapter II,

*% Throughout the late 1960s and early 70s Kahn was the leading industry
proponent for advanced cable services. His speeches to the National Cable
Television Association conventions and his frequently quoted remarks to the
press were probably as influential as any of the theoretical literature

in spreading the excitement of cable's "blue sky."

R9
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Baer argued that the profitability of urban cable systems is of concern
to people other than entrepreneurs, stating that "no public benefits cad
accrue until the community is wired to receive them." [11. P.5]

Baer grouped a wide range of proposed applications according to their
technological reqﬁirements, arriving at six broad groupings:

- one~-way broadcast services

- one-way addressed services

~ subscriber response services

- shared voice and video channels

- subscriber initiated services

- point-to—poiné services [11. %.8]

On the basis of estimations and comparisons of subscriber equipment costs,
he concluded that one-way broadcast services, subscriber respbnse services,
and shared channel services were the most likely to be implemented for mass

home audiences in this decade. The more sophisticated services, like informa-

tion retrieval and other subscriber initiated services, would be longer in
coming.

Baer presented cost data--actual when available, estimated when not--to
supporE his conclusions. He presented a sumary of his conclusions in the
table reproduced below.

Baer discussed representative apﬁlications for each major group in
terms of the potential demand and alternate methods of delivery as well as
the technological requirements and costs. The report was by far the most
comprehensive analysis to appear up to that time, It has been used as a

. springboard for much of the subsequent development of cable applications.

The report also touched on policy issues-~the potential invasion of

'privacy in particular., He separated that %pgpe into two parts. The first

30
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consideration was how a signal addressed to a single individual or group will
be denied to others (e.g., electronic mail delivery). He concluded that the
remedies would be the same as those applied to other communications channels--
a combination of legal and technical safeguards.

The other comsideration was the potential invasion of privacy arising from
the data about an individual that can be accumulated through subscriber
response services. For instance, with automatic polling and recording
equipment, a data file on each subscriber can be amassed. Baer surmised:

There seems no way to avoid the conclusion that cable
television response services could be used to generate
sensitive data on individual subscribers and households. [10. P.83]

He suggested that wide public discussion is the best way to ensure that

new cable services will be developed in the public interest.

4, 1972:

Both the cable industry and the cities themselves were anticipating the
relaxation of FCC restrictions on the importation of distant signals to the
major markets. At least five municipalities within the top 100 markets had
begun studies in preparation for the arrival of the cable. 1In 1972 the
restrictions were relaxed to permit the importation of two distant signals.
The same year, the five studies--commissioned by or on behalf of the munici-
palities--were published. They were: Detroit (the 5th largest market) 3
Washington, D.C. (9th); Cincinnati (17th); Dayton-Miami Valley (41st) s
and Jacksonville, Florida (68th). The large urban centers were beginning to'
explore their stake in cable.

In 1971, Detroit's Common Council created the Cable T.V. Study Committee,
composed of 27 representatives of various ethnic groups, the business
community, public agencles, labor organizations, and religious and educational ;

institutions. The committee members themselves were not familiar with cable

- 34
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television and therefore held a series of briefing meetings with experts in

the field and with the public at large. In this series of meetings

the committee introduced cable to the citizens of Detroit, and solicited opinions
about the future of cable in the city. In 1972 the results of the committee's‘

deliberations were published as Cable Television in Detroit; A Study in Urban

Communications.[12] In it the committee stressed that the potential of cable

lay beyond commercial purposes. The medium offered services that would respond
to such urban needs as communication among geographically separated communities
. of interest, municipal administration, and educational outreach. Given the
potential of cable television, it was imperative that the city ensure those
services for its citizens.

The committee felt that the public services should be provided at the
inception of the cable system. However, because of the huge capital
investment required (estimated at between $30 and $120 million), and because
of the time it would take to develop a profitable penetration level, the
system would operate at a loss for several years. Thus, it was not realistic
~ to expect that a commercial operator would provide the public gervices
i advorated. Therefore, the system should be publicly owned and managed by
ban authority created for that purpose, Special purpose bonds would be sold
to finance the initial construction and operation during the early unprofitable
7ears. The debt would be repaid from profits earned as the system developed.
i The committee further recommended that the city declare a moratorium on any
further action until an engineering and financial study was done to investigate
the practicality of its (the committee's) recommendations,

Unlike the city-created citizens study committee of Detroit, the Washington,
D.C. study was commissioned by an outside organization, the John and Mary

-Markle Foundation, and performed by the professional personnel of the MITRE
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Corporation. The study was reported in Urban Cable Systems. [13] Using

Washington as a sample site, it was meant to serve as a prototype for urban
centers in general.

MITRE designed a system with two overlapping networks, similar to the two
cable networks envisioned by the National Academy of Engineering. _One, the
public telecasting network would consist of two cables. The first cable would
be activated immediately for the delivery of one-way services. Later, after
a body of knowledge and experience was accumulated through a program of demon-
strations and tests, the second cable would be activated for the delivery of
subscriber response services. Still later, when terminals and program
materials were available, the second cable would carry eiectroﬁic information
handling services, giving subscribers direct individual access to output from
high-capacity computers.

Four point—to-point networks were to overlap the telecasting network.

One network would interconnect federal offices, another would interconnect thc
municipal offices, a third would link business and commercial users, and the
last would connect institutions of higher education. Signals originating at
any point in these networks could be transmitted to any other point.

The telecasting and point-to-point networks would be intercomnnected so
that material originated anywhere on a point-to-point network could be trans-
mitted over the telecasting network.

MITRE discussed the levels of service from the standpoints of engineering
design, technological requirements, whole-system and component costs, potential
demand, and the services to be offered. It was expected that the system would
be built over a five-year period, with services expanding in steps during thét

time.
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Visions of Cablevision [14] was the product of one man, Robert L, Steiner,

the retired president of a major toy manufacturing company. The study was
commissioned by the Stephen M. Wilder Foundation. Its primary purpose was

to provide forecasts and recommendations for the benefit of the Cincinnati

Cable Task Force.

Steiner began his report with a summary of twelve common "visions"

of cable television. These were:
1. Cable promises a quantum jump in access to knowledge.

2. Cable.offers the most promising solution to the difficult
communications problems facing the cities.

3. Cable will provide a cornucopia of special interest, public
interest, educational, institutional, and commercial services,
flowing on a bi-directional system.

4. The more "narrowcasting" (special interest programming)
offered by the system, the more subscribers will sign up.

5. The "more of the same" (sports, movies, entertainment)
offered by the system, the more subscribers will sign up.

6. Unless the privacy issues are understood and faced, 1984
may come in advance of George Orwell's predictions.

7. Municipally constructed and owned systems will ensure public
interest development of the medium and return a financial
reward.

8. Minority owned and operated cable systems will give
blacks a needed second chance at gaining a voice on the
public media.

9. Urban cable systems will be either machines to print money
or hopelessly unprofitable; predictions differ as to
whether profitability will be achieved only with the
introduction of futuristic two-way systems or if futuristic
systems will prove too expensive to be practical.

10. Pay TV will drive the existing broadcast networks out of
business,

11. Cable television will provide the means for conserving natural
resources while still improving the flow of service and
consumer needs,

12. So many services will be offered to the home subscribers
that people will virtually never have to leave their terminals.
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After reviewing the various--and sometimes conflicting--"visions" of
cablevision, Steiner excused himself from offering a vision of his own,
stating that there are not enough cable systems in the major markets to
permit predictions based on observation. He did not believe that there would

be sufficient observable systems until about 1977. He therefore based his

recommendations to Cincinnati on the premise that futuristic two-way and

computer services would not be important components of Cincinnati's early
cable system. Thus, a2 system should be built that would deliver the full
range of one-way services, but that

It would be unwise to place an extra financial

burden on the cable operators and higher subscriber

fees on the public by opting for a more elegant or

higher capacity system, given the rapid pace of

technological improvement and the vast unknowns

concerning cable television in the major markets.

[14. P. 110]

Steiner enumerated full one-way service as being 1) Broadcast retrans-
mission; 2) Local origination by the cable operator; 3) An educational chanx#l;
4) A municipal channel; 5) A public access channel; 6) Channels for FM radio;
and 7) Channels available for lease by private groups, institutioms, and
entrepreneurs on a first-come basis. In order to ensure that a Cincinnati
system would have the capacity to deliver these services, Steiner recommended’
a dual cable system with a forward capacity of around 50 channels plus retuin
capacity. He did not think that the second trunk should be activated imme-
diately but that, assuming reasonable plans for utilizatiom, it should be
seriously considered as an institutional network serving schools, hospitals,
and other public institutionms.

Despite Steiner's skepticism about the near-term advent of two-way cable,

he summarized the potential interactive services, basing his summary on

#ITRE's Urban Cable Systems. And, despite his feeling that conciusions
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cannot be drawn from the experience of a small number of urban gystems, he
preseited two case studies, Akron and Canton, Ohio, concluding that Canton's
relative financial success can be attributed to its "grandfathered" status
which enabled it to import the distant signal that carries the Cleveland Browns
football games.

Steiner discussed the allocation of channels for educational and medical
purposes from the point of view of the economist.

There is no demand unless there are buyers willing to
purchase the output at prices which at least cover the
cost of production. Unlike the demands for cable service
heretofore discussed, it is apparent especially for
educational services, that users will require public
funding on some basis before they can exert effective
demand. The extent, therefore, to which cable channels
are allocated for these purposes is a function of a
community's priorities, rather than the buying decisions
of homes and businesses.

[14. P, 74]

He went on to point out that two closed circuit systems already exist in
the Cincinnati area. The University of Cincinnati Medical Center is linked,
via bi-directional cable to five hospitals, two colleges, and three other
institutions. It is used for student training and for continuing professional
education. Steiner felt that interconnecting this closed circuit system with
an area-wide cable system would enhance its effectiveness. More importantly,
he felt that the interconnection will come to pass since "...as a group,
doctors will pay for what they requirel" [14. p. 75]

The other closed circuit system in the Cincinnati area is the Norwood,
Ohio school system network, interconnecting 10 public and parochial schools.
Steiner was less sanguine about the marriage of education and cable than he
was about the medi-cable union, remarking:

Iwo nagging doubts becloud this happy vision of coaxial
bliss. Will the educational boards and institutions really

produce first rate, saleable plans in time? Even if they
do, where is the money coming from? [14. P.77]
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Steiner also discussed the potential invasions of privacy inherent in
the growth of computerized two-way services. He noted that the computer could
gscan and record what each subscriber was viewing and, moreover, could record
the nature of individual subscriber responses to polls. He warned that such
information could be used by unscrupulous politicians to discover which friendg;

to reward and which enemies deserved punishment. [14. P.96]

The importance of Visions of Cablevision lay in its ruthless realism.

The conflicting predictions of the social theorists were laid out for purposes- 
of contrast. The confident technological statements of the engineers were
greeted with the implicit question "Who is going to make it work?" [14. P.23]
And the increasingly comprehensive cost studies were subjected to the questionl:
"Who is going to pay?" Those three concerms, i.e., tﬁe social implications,
the technical uncertainties, and the economic realities, have assumed major

importance in both the subsequent literature and in franchising and regulatory

deliberations at all levels.

Cable Communications in the Dayton-Miami Valley [15] is similar to MITRE'sf

Urban Communications in that an independent research organization, The Rand

Corporation, was commissioned by outside agencies, The Ford and The Charles
F. Kettering Foundations, to study the potential of cable communications.in an
urban area.

However, Rand took a very different approach than MITRE. First, Rand
considered a regional system in which six cable systems would interconnect
13 incorporated cities in the Dayton metropolitan area; second, 1l local
comnittees, ranging from a Citizens Advisory Committee on Religion to a
Technical~Engineering Committee, worked with the Rand researchers in preparin33
the final report., The basic report itself consisted of 10 individually ;

written papers grouped into three areas: 1) Technology and economics; 2) Neﬁﬁ
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 and expanded services, and 3) Franchising and ownership., Where appropriate,
alternative options are explored and recommendations made,

The papers of special relevance to tﬁis review are those dealing with new
and expanded services; in particular "Cable Television and Public Interest
bPrograms," by Kobert K. Yin, and "The Potential Uses of Cable in Education
and Training," by Rudy Bretz.

Yin's paper pointed out that the potential for public interest programming
was far ahead of its actual production. Program diversity, he said, does not
~necessarily increase significantly as the number of over-the-air television
stations operating in a given market increases’and regulation may be needed if
greater diversity is to be ensured-~even in the case of cable television. Yin
thought that the situation might be mitigated in the case of cable "since cable
provides better quality television reception and entails lower costs for
producing programs than UHF television." [15. PP. V-8-9]* Yip also pointed

;Nout that historically public interest programming has not been automatically

{ included in cable television programming, He stressed that if cable is to be
i used effectively for that purpose, the local community should assess its needs
; for public interest programs——-an assessment that might include a review of
;Lover-the—air broadcast, and a survey of television viewing habits and attitudes

;{toward television,

+* This mitigating factor does not necessarily exist. There is nothing
Anherent in cable technology that permits lower production costs. It is
'gdmply a function of regulation, choice, and unionization. First, the FCC
‘requires higher standards for broadcasters than for cablecasters. Second,
-broadcasters in general do not feel that minimum quality production will
.attract sufficient audience. Thus, they eschew the porta-~pak for more
sophisticated and more expensive production equipment, Third, broadcasters
‘are tied to more expensive union labor., While some cable systems have
‘unionized studio crews, most do not, It is entirely possible that the
cost differential between "broadcast quality" studio production and
blecasting may disappear as cable origination matures,
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Yin then discussed possible public interest programming for the Dayton
area, basing his suggestions on the potential of cable to improve existing
se;vices. The programming discussed included:

1. Ombudsman. The m#in function of the ombudsman is to act in the
interest of private citizens in their dealings with government. Cable tele- .
vision would enhance the ombudsman's ability to communicate with the public
and might encourage the development of a multi-ombudsman program, each
oriented toward specific neighborhoods.

2. Information and Referral Service. As in the case of the ombudsman

service, information and referral might 1ncrease'éommunications capability.
3. Public Health Education. In particular dental health education and
education for expectant parents were discussed.

4, Special Interest and Neighborhood-Focused Programs.

In this section, Yin included a 1ist of potential programs being studied
by the Joint Office of Citizens' Complaints:

- Leadership development programs in the ghettos

- School board and city commission meetings

- School-community meetings

- Meetings and training sessions especially for dealing with
conflict situation

- Encounter groups with the police force

- Programs devoted to explaining municipal and agency services
and actions

- Public education for home maintenance, health and sanitation,
money management, and credit responsibility

- Interagency case conferences [15. P. V-22]

*# In another basic report paper, '"Television and the Dayton-Area
Resident: The Results of a Public Opinion Survey," Yin presentec the
results of a viewing habit-attitudinal survey taken by Rand in the

Dayton area.
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Much of the discussion in Bretz'! "The Potential Uses of Cable in
viducation and Training" is beyond the purview of this paper. In regard to
. in=school use, it is sufficient to note here that Bretz recommended an educa-
| tional network that would interconmnect clusters of schools. Each cluster
‘_would have its own sub-network wherein schools, with their own local origination
_-8tudios, could share resources. Central switching points would  permit the
sharing of programs among clusters. The system coul? also be used for on-
~ demand film or tape presentations and for in-service training. Bretz also
suggested a program for homebound students.

Bretz' discussion of adult and career education is more directly pertinent
to a review of the general and social service literature because of its
" overlap with employment-related social service programs. Bretz pays particular
_ attention to courses offering credit toward a high school diploma. Drawing

“on material presented in the earlier Rand report, Telecommunications in Urban

:'Development [3], the paper suggested a schedule for a high school equivalency
. course. Also di.cussed are home or industrial plant-based courses for
;_vocational retraining. Bretz described the over-the-air experience of
.Chicago's TV College and Germany's Telekolleg. He also discussed the possi-
'bility of using cable for non-television uses such as slides, facsimile,

- and radio signals.

The Cable Television Information Center's (CTIC) study for Jacksonville,

. Florida, Cable Television: Options for Jacksonville [16] was similar to the

;Detroit study in that it was initiated and supported by the local government.

‘Like the Dayton-Miami Valley study, the research was undertaken by an outside,
‘professional organization with the extensive participation of local community

Egroups. The Jacksonville study was a joint effort by CTIC and the city,

;with each organization supplying a project divector to coordinate its role

;in the project.
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The report itself did not make recommendations, but explored alternatives
in terms of the level of service possible; the options of a single system or
multiple zones; and the choice of private or public onwership. Each alter-
native was discussed in detail and the financial projections for various
combinations of alternatives were assigned probability rankings.

Like Steiner's report on Cincinnati, the Jacksonville study is specific
to a given city. Again like Steiner's report, many of the results are
géﬁeralizable. In particular, CTIC developed a procedure for use by munici-
palities as they make the policy decisions relevant to cable television.

[16. PP. 206-~216]

The Jacksonville report contained an extensive discussion of the uses of
cable. While pointing out that the vast channel capacity of cable provides a
unique potential for serving individual or special interests and needs, the
report cautioned that "far more is being researched, considered, and
discussed than is yet being attempted." [16. P.37] The report went on to
discuss cable's potential for delivering commercial services. The entertain-
ment section discussed local origination, pay TV, interconnection, and net-
working. CTIC saw the entertainment possibilities as feasible and likely to
materialize quickly. However, it noted:

Further away are more exotic services offered at a fee
to businesses and public institutions. Eventually cable
may provide data distribution and handling of services
for businesses and institutions...All of this is possible,
and 1s part of the vague and futuristic image evoked by
the term "the wired city." But technology, economics,
and the absence of established markets make forecasting
the development of such services a risky venture indeed.
[16. PP. 41-42]
The report also discussed cable television as a delivery sistem for public

services, making the distinction between public information programming (e.g.,

informing the public of the availabiiity of services or eligibility requirements)
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“.and service delivery itself (e.g., training of paraprofessionals or telemedi-

E cine). CTIC concluded that:

Programming which directly affects how a public institution
delivers services is more difficult to develop--[than
information programs] generally more elaborate, seeming

to require more complex equipment and advanced technology,
[16. P, 57]

The report pointed out that three barriers exist to the development of
cable's possible public benefits: |
1. Not everyone will subscribe to the system.
2. Two-way services--which seem to have great public possibilities~-
will be activated on a large scale only upon evidence that they

can make money,

3. Implementation of two-way service requires expensive terminal
equipment in the homes of subscribers, [16. P.68]

The report suggested that Jacksonville consider the possibility of estab-
»‘,1ishing community information centers as a means of solving those problems,
The five municipal reports, taken together, consolidate and elaborate on
? much of the preceding work. They also represent some significant differences
- from the bulk of previous approaches. First, they discussed cable telévision
in the context of the real needs of real citiés. Second, an increased

Q skepticism about the near-term arrival of the advanced technology was voiced.
. Third, several types of working relationships among research organizations

" and service agencies were tried, Fourth, the question "Who will pay?"

i surfaced as a major issue. And fifth, the modus operandi for decision making
* began to develop.

v Nineteen seventy~two saw several other publications of interest. The Yale

-'Review of Law and Social Action devoted an entire issue to "The Cable Fable."

i”[17] In the title article Kas Kalba asked the rhetorical question, "...can we
- apply a social development model to this new technological phenomenon or must

~we be subject solely to the traditional exigeacies of hurried economic growth?"
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[17. P. 198] If the former is to happen, Kalba said, three steps are

necessary:

1. A process of disseminating information about cable and
of citizen participation in related policy decisions .
must be instituted.

2. We must improve our experimental and predictive capacities
about cable technology. For example, be able to predict
whether remote shopping will further undermine the inter-
dependence between city and suburb.

3. Specific policy instruments, including positive regulation
and financial support, should be applied where the appli-
cation of cable technology clearly serves a public purpose.

In another article, "The Coaxial Wiretap: Privacy and the Cable" [18. P,282],
Jerrold Oppenheim stated his concerns about cable's potential for the invasion
of privacy. Conceding that telephone subscribers are subject to the same
risks of privacy invasion, Oppenheim made two points: First, telephone
subseribers should also be protected from wiretaps; and second, the cable
subscriber may come to depend on his new imstrument for tunctions (e.g.s
medical examinations) that the telephone cannot perform, The article recom-
mended both technological and legal protection, -

In Policy Sciences, Amitai Etzioni published "Minerva: An Electronic Town
Hall," [19. P.457] in which he specified an electronic techmology that would
permit masses of citizens to have discussions and reach group decisions without
leaving their homes. Etzioni stressed that his town hall was more than a
simple public opinion poll, stating:

One attribute of the system that is considered essential if

it is to have the said consequences, and which should be
highlighted because it deeply affects the design of our system,
is that dialegue among citizens and between them and their
leaders precede the polling of views. The system being

sought is one of mass dialogue and response, not one that
merely tallies votes., [19. P.459]%*

* The subject of polling is discussed in relation to several of the NSF-
funded studies in Chapter III, and in policy terms in Chapter IV.
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Etzionl would accompiish this by dividing the citizenry into small groups
which would send delegates to a larger forum, and so on until the entire
- éociety was engaged. Each group would utilize a specific, optimum technology
in its discussions.

1. For small groups (up to 30 persons), via automated telephone
conferencing;

2. For small communities (300-2,000 persons), via two-way cable
TV, where available;

3. For intermediate communities (6,000 to 40,000 persons), via a
combination of radio or over-the-air TV with regular telephones;

4. For still larger entitites, including national and international
ones to be referred to as societal entities—via networks that
link the communication systems of intermediate communities:
cable, microwave, TV relay stations, or satellite, [19. P. 461]
Iwo further 1972 publications should be mentioned--McLaughlin's Educational

Television on Demand [20] and Gailitis' The Costs of Information Retrieval

Television.[21] 1In 1968, an information retrieval television‘(IRTV) system was
‘Ingtalled in several public schools in Ottawa, Ontario. Each classroom had

a private-line telephone and a television monitor connected by coaxial cable

to an originating center. A teacher could call the originating center and
request a particular program (almost 3,000 films or tapes were available). The
librarian at the center would tell the teacher on which of the system's 12
channéls the program could be received and when it would be transmitted. If
necessary, transmission could start within a minute of the teacher's initial
call.

The experiment underwent extensive evaluation by the Ontario Imstitute i?
for Studies in Education (OISE) and in 1972 the results were published.
McLaughlin's conclusion was that at present

The costs of IRTV are out of proportion to the benefits

that can be expected from the system in the near future....
In order for IRTV to come into its own, there will have
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to be a change in three important conditions. First, cost
reductions must be achieved to enable IRTV to compete with
other media in a cost-conscious educational enviromment.
Second, enough programmes of the right kind will have to be
made available; at present, neither the quantity nor
quality of available programmes is sufficiently high for
IRTV to be utilized effectively. Finally, new means of
using IRTV will have to be employed to take over some
instructional tasks so that the teacher is productively
occupied elsewhere while television is in use. The potential
of television as an educational medium is indisputable,
particularly in the case of a system such as IRTV, but

new concepts of use will have to be developed if it is

to fulfill this potential [20. P.143]

The in-school uses of cable television are beyond the purview of this
paper. However, since dial-access retrieval systems appear so frequently on
lists of social and public service uses, the two OISE reports are useful
additions to the social service literature--even given the caveat that the

operating environments would be substantially different.

5. 1973:

Two major publications of 1973, Cabie Television Information Center's

The Uses of Cable Communications [22], and Walter Baer's Cable Television:

A Handbook for Decision Making [23], were continuations and generalizations of

the process that was evidenced in the municipal studies the year before. Both
were designed to provide local officials with bases for decision making. The
CTIC publication was directed specifically at how the technology could be
used. Procedural and regulatory matters were covered in the context of
ensuring optimal use of the system, After discussing the services that could
be provided on the FCC mandated channels (i.e., local origination, public
access, educational access, local govermment access, and leased access), The

Uses of Cable Communications went on to discuss the future of two-way communi-

cations.
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Examining the then-existing prototype systems,* CTIC concluded that they
 were all focusing on new subscriber services—--that is, services that -can be
. provided by two-way communications between the headend and subscribers. Using
the taxonomy developed earlier by Baer, the subscriber services were divided
into subscriber response and subscriber initiated services. Like Baer, CTIC
" expected that the development of subscriber initiated services would take
considerably longer than response services.
CTIC then went on to discuss the other category of two-way communications,
institutional services, in which contact with subscribers is not only unimpor-
tant but, in some cases, undesirable, Institutional services, according to
CTIC, are less compatible with conventional system design than subscriber
services because first, there may be substantial requirement for "point-to-
point" communications (e.g., among schools), and second, there may be as much
information flow in one direction as another.[22. P. 38] CTIC noted that
virtually no cable systems had been designed with institutional services in
mind and advised local officials to consider such services during the fran-
chising process so as not to foreclose their development.
In many localities, particularly those where undergrounding
of cable is required, the installation cost of a cable system
is so staggering that almost any alternative is preferable
to having, in effect, to dig up the community twice. Here
the provision of extra cable (even three and four spare
cables in some instances) may be a wise expenditure. If,
however, such spares are intended for public services in
the future, it appears equitable that local government be
prepared to underwrite the incremental costs rather than

expect them as a gift from the franchisee. [22. P.44]

The institutional services described in The Uses of Cable Television

included interactive educational uses, such municipal services as hospital

'interconnection, pollution monitoring, and manpower training, and business

* It should be noted that none of the systems examined advanced beyond the
prototype stage.

’
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uses such as computer time sharing. The institutional services explored are
similar to those described in the bi-directional network proposed by the
National Academy of Engineers [6] and the point-to-point nets of MITRE's Urban

Cable Systems.[13]. The importance of The Uses of Cable Television lay not so

much in its development of particular applications but in its specific recom-
mendations to local officials regarding the use of cable for entire classes of

applications.

Cable.Television: A Handbook for Decision Making provided a summary of

virtually everything that preceded it. The handbook contained a detailed
discussion of cable technology, economics, and ownership optioﬁs. Several
.chapters were devoted to decision making and franchising procedures. The last
part of the handbook was concerned with public services. Baer pointed out
that cable offered three principal advantages over other communications links,
i.e., large channel capacity, private channels as a means for audience
selection, and eventual two-way interaction.

After exploring some possible public service applications (e.g., in-
service training of police and fire fighters, community information centers),
Baer listed several problems associated with implementing public services on
cable:

1. Almost all of the new applications will require additional local

expenditures, particularly for programming., Few, if any, will
yield long-term savings;...

2, Many applications will not dramatically improve municipal services.

They may improve communications between municipal officials and
citizens, and make public services more accessible, but improving

the services themselves is more difficult,

3. To be effective, municipal information and services must reach
people who may be difficult to reach by cable television....

4, Most proposed new applications have not been tested....

5. Some of the most useful cable television applications depend
on the development of two-way interactive services....
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6. Many services can be carried better or more cheaply on other
communications media....

7. The uses of cable television for municipal services will
raise controversial social issues. Privacy questions raised
by video surveillance systems are a prime example.

8. The use of cable television for municipal services inevitably
will produce unforeseen secondary consequences....[23. P.169]

Baer ended the handbook with a look toward cable's future, dis-—
cussing the possibilities of regional and national interconnection,
cable as a common carrier, and the question of privacy, saying that
"gome balance must be sought among privacy, ease of use, and cost."
[23. P.175] Baer briefly considered the social impact questions raised
by Kalba [17]:

How would pushbutton voting via a two-way cable

system affect the political process? Do we really
want immediate, quite possibly impulsive, electronic
referenda on sensitive local and national issues,
instead of our present inefficient but more deliberate
procedures? Could public access inspire too much
localism and create new, electronic barriers as

ethnic and racial neighborhoods become absorbed

with their own affairs? Might the notion of community
be lost in a Babel of diverse voices? [23. P.178]

Baer's handbook was a tour de force of comprehensiveness and
clarity. With its publication, local decision makers had in hand
a powerful aid in developing cable television when it came. The
unanswered question was "Would it come?"

6. 1974
Many 2f the major cities had begun to explore cable's potential

(e.g., New Orleans, Louisiana; Portland, Oregon; Minneapolis-St. Paul,
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Minnesota) and by 1974 explicit procedures, forming a basis for muni-
cipal decision making, had been formulated. Two 1974 publicationms,

CTIC's Local Government Uses of Cable Televisicn [24] and the Johns

Hopkins Cable Project‘s Municipal Service Applications for Baltimore
City [25] narrowid the focus of decision making. The former publicaiiua
recommended gr.oeral procedures to determine whether a city should
activate the local government access channel on an existing cable
system. The latter publication explored "the prospects for public
participation in ownership as a means of subsidizing....a cable system
in [Baltimore]" [25. P.1]

Not nearly as much progress had been made vis-a-vis the federal

program. However, in 1974, the Cable Report to the President [26],

extending and reappraising the material contained in the Rostow report,

was 1ssued.

A fourth significant publication, Walter Baer's Cable Television in

the United States--Revolution or Evolution? [27], was published by the

Rand Corporation. Baer's work provided an assessment of the "entirely
new range of communications services' and a realistic prognosis of the
possibility that cable operators would develop "innovative and diverse
forms of public interest programming."

Local Government Uses of Cable Television was the result of participant-

observer research performed with the Arlington County, Virginia Task Force.

The resulting publication provided generalized answers to specific
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quéstions that arose during the task force meetings. The booklet contained
a "laundry list" of contemporary local govermment cable programming and
included a model program schedule. Cost data concentrated on studio and
operating expenses rather than construction and headend costs. Procedures,
running from the initial study phase through program evaluation, were detailed.
Questionnaire forms for equipment and departmental needs surveys were suggested.
The Local Government booklet was a sharp departure from the body of literature
preceding it. Concentrating entirely on the broadcast-like capability of cable
television, it was a tacif recognition that, barring the unexpected, the vast
majority of municipalities would not utilize interactive cable television in
the near-term.

Two other 1974 publications by CTIC explored a new topic--interconnection

of cable systems to form a regional network. The primary motivation for

- regionalism is that the number of subscribers in any one cable system is often

insufficient to justify special purpose, e.g., social service programming, but

the combined audience formed by interconnecting cable systems might justify

. the special purpose programming. The CTIC publication, Cable Television

' Interconnection, was a general discussion of the problems and benefits of

interconnecting local cable television systems,

The second CTIC publication, Planning Interconnection Systems: Options for

N the Twin Cities Metropolitan Area, was a specific discussion of the possible

-uses and costs in the Twin Cities, Minnesota area. Included in the report is

a list of almost 50 possible uses suggested by organizations in the Twin Cities

. area. The report produced detailed communication cost estimates for providing

the suggested uses, While the cost estimates are specific to the particular

: plan, they can be generalized to form a sound basis for preliminary
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communications cost estimates of other projects.

The Hopkins Cable Project repurt was both narrower and broader than the
CTIC publications. Hopkins was broader in the sense that it considered city T
investment in a multi-channel system and applied sohpisticated economic
techniques to an examination of a wide range of municipal uses including
extensive interactive applications. Hopkins's approach was narrower in the
sense that it considered ouly currently delivered municipal services and did
not touch on services that the city departments would like to deliver if an
appropriate delivery system were available.

Given the extensive municipal financial investment envisaged by the
Hopkins Cable Project, the limitation on expansion of services was necessary

since:

In our view...continued pressure on the fiscal resources
of the City makes it extremely unlikely that a technology
which offers new ways to spend more money will be seen as
an attractive municipal tool. Rather, the emphasis must
be on ways to sustain current commitments in the face of
continued inflation and stable labor productivity in the
public sector. [25. P, 149]

The Hopkins team examined 16 potentiél municipal applications of cable
television and concluded that, on the basis of annual yearly cost savings,
only five of those applications would be cost effective (see Table 2 below).
The aggregate cost saving, however, would not be sufficient to justify a
projected municipal investment of over $50 million in a cable system.

The Hopkins report noted that 1) Benefits accruing directly from cable
were, in general, improvements in the internal operation of city agencies
rather than in direct client relations; 2) Many identified benefits were
private in the form of cost or time savings to individuals currently paying

for services; and 3) Alternative technologies, such as the telephone, can

provide nearly all the same benefits at lower cost. [25. P. 151] The report
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‘noted, however, that the results of the Baltimore study could not be

. generalized to other locales since, first, it was based on services already
‘ (offered in Baltimore--other cities may offer other services, and second, it
considered cost savings only to the city of Baltimore, excluding savings that
might accrue to other govermmental units. For a model justifiably to take the
latter point into consideration, it must be assumed that the concerned govern-
j‘mental unit (e.g., the Maryland State Department of Education in the case of

. a widespread adult education program) would share the cost of the cable
delivery system. The Baltimore study was not based on that assumption.

The Cabinet Committee's Report to the President [26] was the result of delib-

erations begun in 1971. At that time President Nixon directed a committee
consisting of three cabinet members, two presidential advisors, and chaired
by the director of the Office of Telecommunications Policy, to develop
proposals for a comprehensive national policy on cable communications. The
report contained 12 specific recommendationg under the titles of 1) Industry
Structure: Distribution; 2) Industry Structure: Programming, 3) Institutional
and Jurisdictional Framework for “able Regulation; and 4) the Consumer and
the Cable. In toto, the recommendations strongly urged de~-regulation,
- particularly at the federal lewel, with the exception that strong legal and
technical safeguards be retained to protect individual privacy; and that there
should be assurance that cable service (or a surrogate) be guaranteed to
residents of rural areas and to the poor.

The committee explicitly stated the interest of the federal government
in the medium. The report noted that cable is potentially more than an
i_extension of broadcast television. However, if it is to deveiop to its
-potential, the technological immovations cannot be left to chance and their

adverse effects '"regulated away." Such a policy would endanger the full -
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flow of diverse information and ideas. Thus, the overriding national interest
in freedom of expression dictates a "far sighted pclicy for cable technology
on the Federal level..." [26. P. 14]

The report rejected ad hoc regulation on the one hand and, on the other,
the earlier Rostow Report's expression of faith that subscriber dollars would
provide a positive incentive for cable operators to develop extensive and
varied public interest programming.

The committee proposed that, in order to optimize the possibilities of
both technical and public service growth of the medium, a systematic demon-
stration program should be begun. The program should involve all layers of
govermment, professional groups, and the cable and electronics industries.

We are concerned that relying solely on the commercial
marketplace for the development of cable services may cause
commercial applications to outstrip the development of public
services. Unless cable's use for public services is thoroughly
explored and developed early in cable's growth, the intro-
duction of such services may be greatly delayed or thwarted....
The Committee believes the Federal Govermment has a responsi-
bility to help identify the public services that can best

be provided via cable communications and to evaluate
appropriate privacy safeguards. The Committee has

concluded that the most effective way to achieve these
objectives would be through a Federally-supported effort.

[26. P.59]

The committee did not spell out particular demonstrations. It did,
however, mention such examples as adult education courses, public health
information, storage and retrieval of government information, and monitoring

air pollution.

Baer, in Cable Television in the United States--Revolution or Evolution?

did not agree with the Cabinet Committee that cable's growth trends would
"continue or even accelerate." He pointed out that the American mood had

swung from "unreflective optimism to...downright pessimism about the future
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of cable." Baer himself displayed a reflective optimism, predicting that
" "The communications revolution promised by cable has not been thwarted, but
rather slowed to a more evolutionary pace." [27. P.2]

Baer based his more cautious stance on the fact that future cable growth
must take place in the major population centers where "construction costs are
high, competition with broadcast television keen, and government regulation
more restrictive....Even a 25 per cent estimate for cable penetration in 1980
may be too high." [27. P.4]

That Baer expected cable to grow even at an evolutionary pace was based
on its three principal technical advantages over broadcast television. They
are 1) The dramatic increase in the number of television channels; 2) Cable's
ability to restrict audiences for specific channels or programs; and 3) The
potential use of cable for two-way communications.* Baer pointed out, however,
that formidable engineering obstacles remained in the way of progress toward
two-way delivery. Overcoming those obstacles will be expensive, And, he
said, "The U.S. cable industry...today does not project sufficient revenues
from two-way cable services to justify this added investment in two-way
facilities." [27. P.8]

"One way to break this...barrier, " he went on, "would be to provide
public funds for the development of two-way cable services." [27, P.8]

Baer then discussed four general categories of cable service: 1) Special-
ized television programming, which he maintained could only develop along
with the economic support of pay TV; 2) Local television (e.g., public access)

which may redress the imbalance between local and national television

* The first advantage, the increase in channel capacity, permits local
governments, for instance, to cablecast informational programs. The
second advantage, the ability to restrict audiences, permits the use of
cable for pay TV. The potential of two-way communications is now being
explored by several federally-funded programs,
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production, but only if training, organization, technical assistance, and
promotion are available to it; 3) Commercial services which must develop in
competition with similar services offered by AT&T among other services;

4) Public services including applications to education, health care delivery,
and various municipal functions including the televising of local government
activities, in-service training, information programming to the home
("...cable's development on a commercial basis may mean that low-income
families, who presumably should benefit most from this information, will be
among the last to subscribe" [27, P. 15]), neighborhood information centers,

and communications among government agencies,

7. 1975:
The two major questions confronted in 1975 were "What went wrong?" and

"Where do we go from here?"

Anne W. Branscomb, in an article in the Journal of Communications remarked

that:

The cable industry was oversold to itself, to the public,
and to the investment community. What started as a simple
extension of antenna capacity to receive or improve
television signals became the communications utility of
the future, the umbilical cord through which every

person would be plugged into the world. A communications
revolution of two-way interactive cable, it was predicted,
would bring the dawning of a new day of the individual-
ized computer terminal through which all citizens would
communicate with their peers, merchants, banks, elected
representatives, libraries, investment counselors, and
doctors, as well as receive a smorgasbord of specialized
choices from the entertainment media. [28. P.46]

She speculated that "blue sky" was dreamed, in the main, by
sclentists and philosophers--not by the pole climbers and television sales-
men who put the industry together. Cable television, she said, is a "mom

and pop" industry with real, rather than contrived, financial difficulties.
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Exacerbating the problems caused by the industry's limited vision,
Branscomb said, was a three-tiered regulatory system "which can only be
described as excessive" [28, P,50], that saddled a new technology with toc
much public responsibility before it was eble to develop the economic base
necessary to sustain such public commitments. "If the publicvwants to parti-
cipate in the message," she remarked, "then the public...must be willing to
pay the price in time, energy, and allocation of financial resources...."
[28. P.55]

Another writer, W. B, Jones, summarizing the state of "Telecommunications

in Urban Public Services" for the IEEE Tranzactions on Communications, [29]

pointed out that the constraints on the near-term development of broadband
bi-directional communications systems included the lack of adequate financing
("Although once thought to be the most lucrative market, the larger areas are
now seen as problematic" [29. P. 18]), lack of publiic interest, the perceived
threat of certain applications to persons in positions of péwer (""Given
resistance to open-meeting rules in some quarters...it is unlikely {hat’there
will be a universal embracing of the proposal to televize...political decisio:~
making arenas--especially ones which might allow audience participation"

[29. P.18]), and organizziional inertia; ("Immediate crises usually demaqd
attention ahead of planning and innovation™.[29. P,18])

Jones felt that becauss of the conflicts between some political interests
and some public interests, the public could not depend completely on political
leaders to represent the public interests, The broadband communications
systems of the future, he said, wonld not be "created bv engineers aloac, or
by businesses, or municipal governments, or federal ouraaucracies, but by all

of these, and others, acting together".[29, P, 19]
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Roman Mrozinski, in the Cable Handbecok [30], cited a number of reasons
for the slowdown in cable's subscriber growth rate.* These included the
dowmturn in the economy, the overselling of cable's potential, over-regulation,
and a lack of demand for the new social services that cable might provide.
Citing the National Science Foundation supportvfor experimentation in social
service delivery via interactive cable television, Mrozinski pointed out that:

A major influence tending to advance innovative social uses of
of cable television has been the support and funding from
several agencies of the Federal govermment. Generally, the
agencies have supnrted such innovations where they have
tended to complement the mission of the agency. [30. P.254]

And Delbert Smith at a Georgetown University conference stated that:

A major obstacle to the future development of broadband
services, in spite of studies done by various government
and non-governmental agencies, is the lack of a definitive
national policy delineating goals in the context of
projected needs and demands. The question of who is
responsible--government agencies, private corporations
or foundations--for research and development in cable,
continues to plague the evolution of a medium which
could revolutionize mass and interactive communications.
Currently the cable industry, beset by economic concerns
of various sorts, determines what, if any, new areas of
service cable will provide. Cable corporations basing
their decisions on economic factors, largely near term
market demand, understandably hesitate to experiment
in providing services and programming which may appeal
only to a small or highly segmented market. Unfortunately
the only way to judge whether the public will use and
pay for speculative sexvices made possible by a new
technology is to offer them on an experimental basis, [31. P.104]

Smith also referred to the NSF program which, he said, marked the
beginning of extensive national input into planning interactive cable systems.
But what will happen, Smith asked, when the foundation money terminates?

If the experimental systems are not self-supporting at
that time, will they terminate or will the local community
be expected to assume the costs immediately? It is suggested

that there is a need for a more substantive federal commit-
ment to developing and funding social-sexvice oriented,

* Currently 12Z annually.
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interactive broadband projects that will allow for a transition
period from experimentation to operation. [31, P. 113]

C. SUMMARY

To sum, by mid-1975, the trends in the cable literature were following

four paths:

1. Municipal Applications. This literature was well advanced and
detailed guidelines were available for the use of local
governments,

2. The Federal Role. This literature was in an earlier stage of
development, showing general dissatisfaction with the regula-
tory climate and the lack of significant financial participation
on the part of the federal govermment. However, no clear
consensus had emerged as to what limits should be placed on
the federal govermment's support (e.g., technology development,
operational support for public services, program devélopment).

3. What Went Wrong. There was general agreement that the early
"blue sky'" was unduly optimistic. The causes of cable's
relatively slow development were assigned variously to
technological difficulties, the economic downturn, and over-
restrictive regulation. The consensus had emerged, however,
that public service use of cable would not develop if the

' medium remained a completely commercial venture. Federal
involvement was a necessity.

4. What May Go Wrong. Both the speculative and "hard"
literature reflected a growing concern with potentially
adverse social impacts, particularly in the area of privacy
invasion. No real solutions other than "technical and legal
safeguards" for privacy protection had been advanced.
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II. OVERVIEW OF USES
A. INTRODUCTION

Almost without exception, the books and articles about cable
television have contained "laundry lists' of suggested public service uses
of the medium. The literature reviewed in the preceding section constitutes
only a fraction of the material written about cable. Yet 2ven that sample
produced over 50 separate suggestions for public service use. However,
the generation of ideas has far outstripped their implementation.

This is not a surprising phenomenon since it is unlikely that the
cable industry itself would make a major investment in the development of
social service uses. Cable television is a capital intensive industry,
with the percentage of fixed costs to total costs ranging between 65 per
cent and 80 per cent for major system operators. This compares to a ratio
of 41 per cent for General Motors Corporation and 35 per cent for General
Electric. Put another way, the cable industry invests about $3.00 in plant
for every annual sales dollar. Liquid dollars are a very‘scarce resource.

Among the alternatives competing for that resource are: 1) New
systems, 2) Expansion of existing systems, 3) More intensive marketing of
existing systems, 4) Pay TV equipment, 5) Cable programming, and 6)Commercial
service equipment. Most of the alternatives offer a potentially attractive
return on investment. All of them represent known quantities.

On the other hand, to the cable operator, social service delivery 1is
an unknown. There are two consequences of cable operators' unfamiliarity
with social service: 1) It is unlikely that operators could conceive

projects in a totally unfamiliar area and 2) Even 1if the operators did
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conceive social service projects they would be unlikely to implement them
on any significant scale since projected returns are an unknown quantity
not amenable to cpmparison with competing alternative investments.*

In addition, the questions raised when considering the delivery of
social services on cable television require social research. Although the
communications element is essential to the system, it comprises only a
small portion of the total program required to implement a service. As a
result, the cable companies would have to make a large investment in social
research to gain small amounts of communications business. Clearly, the
impetus to deliver social services on cable television--either interactive
or one-way--will not come from cable television operators.

Nor is it likely to come from local governments. There are 3,190
cable systems in the United States. Their median size is 1,500 subscribers.
The largest system, in San Diego, has about 78,000 subscribers. Only 20
systems have more than 25,000 éhbscribers. It is evident that, for the
most part, cable systems are not located in large cities, but rather in
small towns where the available resources of money and research capability
do not exist. In the few large cabled cities where such resources might
exist, the penetration of the system does not justify significant expendi-
tures. It is unlikely that a municipality would make a commitment to a
delivery system that serves only a small fraction of its population--and

probably not the fraction that relies on social services at that.

* It should be noted that public benefits of more efficient service
do not create motivation for cable system investment. Only the increased
use of communications services does that.
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Apart from the hard facts portrayed by the statistics and exacerbated
by technological limitations, there are the "softer" but no less real
problems of institutional and political constraints. Most social service
delivery projects require intergovernmental (state-county-local) and inter-
agency coordination. New proceiures in government are rarely instituted
on the basis of cost/efficiency criteria alone. This is particularly true
in social service agencies. Each agency has its own priorities, its own
procedures. Unless the priorities of the agencles happen to coincide, the
initiator of a cooperative project must use up large amounts of political
capital in order to get the requisite cooperation. It is difficult to justify.
the expenditure of this political cgpital when the one common priority--a
favorable cost/benefit ratio--is unlikely to be realized in the immediate
future.

In fact, the cost/benefit rewards are more likely to accrue to
imitating, rather than initiating municipalities who bear the relatively
high research and experimental costs. In other words, a municipality cannot
be expected to research, initiate, develop, and evaluate a project whose
benefits are amortized nationally.

It was not until the federal government turned its attention to cable
that social service delivery via that medium began to be meaningfully devel- “:
oped. Several agencles have funded special-purpose projects, e.g8., the
improvement of adult basic education, and those projects will be described
under the relevant headings in this section. The NSF program began a merger
of technical and social service research in an effort to develop prototype

delivery systems. The results of that research will be described in Chapter f
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: The intent of this section is to provide an overview of‘ac;ual
?fvpublic service uses of cable television. The Cable Television Information
‘ Center has, for the past four years, maintained a Clearinghouse for the
purﬁose of collecting and disseminating information about the uses of
cable television. Much of the information r;ported here was developed

g from materials in the Clearinghouse. Additional information was obtained
;“from the National Cable Television Association and from various social
service agencies, both governmental and private.

Both because the cable industry's reporting mechanisms are primitive
}ﬂ'and because of the abruptness with which local programs appear and disappear,
gt this overview does not attempt to be comprehensive. Instead, the report will
:i'describe representative uses, concentrating on those applications suggested
- in the literature reviewed in Chapter I.
| The overview is ordered by subject with a cross-reference table
{‘appended. When appropriate, the descrip;ions of individual projects ﬁill be
; accompanied by evaluative remarks. They will be integrated and summarized
{ in the conclusion to this chapter.

The status of the projects reported are as of October 1975,

B. CITIZEN-GOVERNMENT INTERACTION

Li. Apple Valley, Minnesota; Mbgro Cable, Inc.

. Typical of a class of government-citizen pPrograms, the Apple Valley
Lformat uses a telephone call-in as the interactive component of the delivery
fﬁ&stem. Four towns are within the cabled area and local officiais appear

‘on "0f, By and For the People" to field questions on local issues. The
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mayors of all four towns, school board officials, police officers, and a

fire chief have appeared. The program began as a weekly presentation, but

has been curtailed to once a month. Taped shows on local topics havé replaced
the live segments. .The producer explained that the program was unable to
maintain a high level of interest, and community call-ins had declined to
practically none. Once the prime topics had been covered the program was
forced to rely on repetition or subjects of a low interest level. ‘The new
taped portions do not focus on governmental éctivities, but rather activities

of general community intereast.

2. Other Examples

Iwo other citizen-government uses were suggested in the literature:
a cablecast ombudsman and opinion polling. CTIC was unable to uncover such
actual uses of the medium, although Madison, Wisconsin has an ombudsman-like
program, dealing with citizens' complaints and showing the city's response.
Of the NSF-sponsored design studies, those submitted by Denver Research
Institute, the University of Southern California, Lehigh University and the
Cable Television Information Center contain Citizen-Government Interaction

components. Those applications will be described in Chapter III.

C. COMMUNITY DIALOGUE
Many "laundry lists" wentioned community dialogue as a valuable use
of interactive cable televiz“-+. That is, neighborhoods separated geographi-'
cally or ideologically from one another could converse via the medium and
become becter acquainted. The writers felt that dialogue of this sort would 4

ease some of the tensions of modern yrban living. CTIC was unable to identify.
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- _any such actual use of cable. The New York University-Reading, Pennsylvania
' design study described a related use--interactive dialogue among three
geographically separated senior citizen groups. Chapter III will describe

that project in detail.

1. Haverhill, Massachusetts; Stan-Fran Cable Co.

Another related use is the One-way program presented by the Haverhill
Public Library. In Haverhill, the cable acts more as a catalyst for community
: dialogue.than as a medium for it. Two years ago the public library invited
representatives from Havernill's ethnic communities to several inter-community
meetings at the library. Their purpose was to plan a program series which
would display the city's rich cultural ambiance. The meetings were, for many
of the groups, the first opportunities to meet and work with people of
. different ethnic backgrounds.

The inter-commpnity meetings produced a plan to assign a one-month
salute to each ethnic community. During its assigned month the community
| would present, at the library and in the community, a salute-to-itself
‘.éonsisting of such things as folk songs and dances, costume displays discussions
}of the ethnic group's history in Haverhill, and whatever élsg grew naturally
.out of the group's ethnic background.
| As each community approached its assigned month, activity grew more
rintense involving sorcial clubs, schools and churches within the community.
'The interface with the video unit grew more pronounced. During the month
fﬁreceding its festival, the community's representatives and the library's
:production staff. met and agreed on a specific segment of the festival to

bﬁblecast. The participants in the chosen segment, still working with the
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production staff, then planned their presentation to fit a one~hour format.
'A single videotaped hour from each festival, once during the relevant montﬁ,'f
was the only actual use of the cable system in the process. The tapes form
part of the permanent collection at the library.

It is a remarkable fact that Haverhill, a city of about 45,000, has so f
many ethnic groups that this series has been running for two years without
exhausting the supply of identifiable communities. Library personnel

expect that the series will continue to run for several months longer.

D. COMMUNITY INFORMATION CENTER

1. Chaska, Minnesota; Community Information Services, Inc. (CIS)

This demonstration of interactive cable television was carried out in
the "new town" of Jonathan, Minnesota, the first "new town" to receive loan
guarantees under Title IV of the 1968 Housing Act. Jonathan, together with
the small rural town of Chaska (population 4,350) form Chaska City, located
twenty-five miles southwest of Minneapolis.

The first phase of the demonstration, funded by the U.S. Department
of Housing and Urban Development (HUD) in 1970, established a demonstration :¥
center where area residents and visitors could have "hands-on" operating
experience with such interactive services as opinion polling, home security,!f
information retrieval, and data communications. A l4-mile interactive,

experimental plant was constructed in and around the "new town," connecting

several schools on one leg, and two medical clinics and a community hospital&L

on another. A consumer demand survey was conducted to assess the demand forf}

basic CATV and extra services. The survey indicated a substantial, relativéij
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;tinelastic demand for education and training, pay TV, and alarm services.
Phases II and III of the pProject were not implemented. Those phases
_’would have initiated several full-scale demonstration sites in a number of
:‘communities and would have evaluated alternate methods of financing and
-various combinations of public and private participation and management.
As it was, HUD withdrew its support in 1973 after the two-year
" Phase I. At this writing, no homes have been connected to the cable, and
. the demonstration center has been dismantled. At Jonathan's inception, 1its
i‘population was expected eventually to reach 50,000. At the end of 1975, the
5ipopu1ation was 2,100, a size that considerably diminished the area's usefulness
;{as a demonstration site.

f”2. Other Examples

The NSF-sponsored design studies by Denver Research Institute and the
l;University of Southern California included community information centers.
'They are described in Chapter III.

E. COUNSELING

The literature frequently mentioned counseling services as a desirable
;application for cable television. The term "counseling" covered both a
;range of subjects (i.e., marriage and family, alcohol and drug addiction)
jénd a range of delivery methods (one-way video with return telephone, one-
way cablecasts of counseling groups).
| In this section, several delivery methods will be reported. The
;Subject matter will be confined to the general areas of mental health and
‘family life. Vocational counseling and counseling for the elderly will be

ﬁiscussed below under the topic headings of "Employment" and "Specialized
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Audiences".

1. Jackson, Tennessee; Community Antenna, Iz, ) , : 7%

For several years, the director of the Jackson Mental Heilth Center i
appeared on the local cable television stetiom with "Houze Call," vz which :;E
he discussed such topics as marital crises, c'ﬁil_d ralsing practices, and
the pros and cons of the wémen's liberation movement. Viewers could call in [}5
and discuss their problems with him—--an option taken by dozens of vﬂeweré
each week, according to an employee of the cable system. Six monthg ago the' %
system moved its offices and suspended all local origination, including ;HOUSe;é
Call," until the new studio is built, probably within the next few months. b

This kind of interrupted-—-or even discontinued--service is not unusual in

the cable television industry where programming decisions are commonly made

in the context of very scarce resources.

2. Willingboro, New Jersey; General CATV, Inc.

The Willingboro Public Schools, in 1970, cablecast several of the
Social Action Committee meetings at each of the districts' two junior high

schools. The SAC's are groups of students who have frequently been in

trouble becavse of their behavior, They are brought together with a guidancé
counselor to talk over their problems. This program, along with many others
produced by the Willingboro System, was discontinued when federal support

for Willingboro's cable production evaporated.

3. Janesville, Wisconsin; Total TV, Inc.

Nine months of local programming have been completed by the Rock

County Health Care Center under a two-year demonstration grant of about

(&
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>ﬁ.$100,000 from the National Institute of Mental Health (NIMH). Subject matter
;.‘of the programs was mental health and related areas, e.g., boredom, retire-

?, ment, death in the family. The purpose of the project is to provide preventive
mental health medicine through peer education. Subjects for the programs

are chosen by the project staff (media experts rather than mental health

" professionals) in consultation with the chief of the education-information
section of the Health Care Center's Mental Hygiene Division. At the inception
}~ of the project, a survey was taken to determine topics of general interest.
‘The results of the survey guide, but do not entirely determine, the chosen
topics.

The 1974-1975 productions were not wholly satisfactory to the staff.
 The intent was to identify people in the community who had experienced the
problem to be discussed and to cablecast interviews with them. In order to
’ identify appropriate people, the project staff asked the various social
- service agencies for names. Agency personnel, sometimes through reluctance
. to infringe on the privacy of their clients, often declined to supply names.
2:Rather, they preferred to discuss the agency itself on cable in order to
. publicize the agency and its mission. Thus, the first series of 30 programs
“{were usually "talking face' 1live présentations from the studio, with taped .
’.inserts of relevant material. The studio presentations had a call-in
i;éomponent. Five or six calls were received, on the aQerage, during each
Tishow, most of them inquiring about agency services.’

Tﬂe staff felt that the programs, despite their usefulness, did aot
qconform with the purpose of the grant--peer education. Therefore, the next
 seriés will utilize 5 different format. Volunteer agencies, rather than

 government sponsored ones, are being used to identify appropriate people.
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The staff intends to tape most of the programs in the field, edit and play
back over the cable system. At the time that the staff was interviewed by
CTIC, however, no funds were available to purchase or lease editing equipment.
The staff was hopeful of getting a small grant supplement from NIMH for that
purpose. They are also planning to request funding for projeét continuation. -
If that is not forthcoming, the project will end with the 1976 series.

In common with some other funded demonstration projects, the Rock
County project seems to have suffered from the lack of an iﬁitial,.workable
plan to implement its goal. Several formats were tried during the first
months of the project. By the time a preferred format was chosen, the project ;
was entering its second, final year, with insofficient time to test impact |
or to build a constituency. Unless the NIMH continuation grant is forthcoming,?
because of the time limitations, the project probably will not continue even
if it is successful by all evaluation measures. There will simply not be
enough lead time for a local organization, such as the Health Care Center,

to include the project in its budget.

4. Cheyenne, Wyoming; Frontier Broadcasting Company

The new program in Cheyenne, Wyoming is of interest not only because

of its subject matter but also because it is an effort by an ad hoc consortiu@%é
of the cablé company, the local commercial broadcast station, the Laramie 3
County Public Library, and Laramie County Community College.

Divorce is the subject of a series which, at the time of CTIC's.
interview with the curriculum designer, was scheduled to include such topics

as the "why" of divorce, the child as hostage, woman alone, no-fault divorce,

and remarriage. A pre-series questionnaire was sent to various

1.
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if organizations concerned with divorce (e.g., Parents without Partners) for
i» circulation among their members. A post-series follow-up questionnaire will
be used to assess impact.

Laramie County Community College sees this program as growing out of
the needs of its own student body. The average age of the Laramie student
i_ is 25, considerably higher than the national mean. All aspects of family
life : important to that age group. The college hopes, through this
‘. program, to reach not only area divorcees bug to attract prospective
counselors. The college designed the curriculum, provided speakers, and
fliwill conduct the evaluation. This will be one of the few local efforts to
attempt even a crude evaluation.

The cable company, operated by a long-time local resident, sees itself
. as a vital part of the community. Its 9,000 subscribers represent a 60 per
- cent penetration. The system provides the local school system with channel
1 ‘capacity. However, school use has been lzzgely confined to in-school
‘;'programming. Whilé the cable operator has not discouraged such use, he feels
ﬂ_that the optimum use of the system is for community, rather than institutional,
;;sservice. He has therefore encouraged other educational users, provided free
ii_engineering support and additional cable feeds when necessary. The local
t;jcommercial station also provides free technical expe- "-~-,
| The Laramie Public Library has had its owii station since April 1974.
%?It operates by virtue of public donations--projected at $4,00Q annually.
EﬁThe station has a direct feed to the cable system's headend. The iibrary
EFhae five programming sections (education, history, information, recreation,

;fand culture) staffed by volunteers working under thLe county-~supported TV

?;,director. 7 7

T
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5. Dayton-Miami (Ohio) Valley Consortium, REACH; Continental Cablevision

Project REACH, a Fund for the Improvement of Post-secondary Education
(FIPSE) supported project, uses video material delive;ed via oﬁe-way cable to
trigger workshop discussions (cassettes or broadcast television are acceptable
alternative delivery systems). This combination of one-way video deiivery in
conjunction with community-based in-person workshops is consistent with the
project staff's position that interactive television for the able-bodied may
lead to undesirable isolation of individuals. Instead, REACH prefers to use
cable as a method of bringing people together.

A series of surveys indicated that there was considerable interest in
family psychology in the Dayton-Miami Valley. REACH responded to the survey
with the creation of a series of workshop-video courses including "Positive
Parenting," "Communicating with Your Teen-Ager," "Coping with Stress" and
"Getting it Together" (an introduction to transactional analysis). Each
course Includes five to ten half-hour tapes. The community-based workshops
are led by a REACH~trained group-leader.

Like the Janesville project described above, REACH spent its first year
attempting to find the operational path that would permit implementation of
its goal. A satisfactory format was developed in the second year and this year,
its third FIPSE-supported year, has been spent polishing production techniques
and building a constituency. The project staff expects that REACH will be

entirely self-supporting by the time its current grant expires.

6. Other Examples

Some other discussion-type counseling series were once produced by

"Mother Sunshine," a drug rescue group, for the public access center in



II-14

;? DeKalb, Illinois (ended because it '"took too much time");'a series produced
i‘by the Snohomish County Family Counseling Service for the Lynwood, Washington
system (ended because of lack of response); and "Reaching Out," a biweekly

;.panel discussion of ﬁersonal problems produced by the Charlottesville,
Virginia station in cooperation with local counseling and teaching centers

(ended when the host moved out of town).

F. EDUCATION

This section will illustrate two uses of the medium tha; extend
" educational programming beyond school walls and into the community: i)
“preparatory programming, such as training to pass a high school equivalency
z examination or "Headstart'-type education for pre-schoolers, and 2) traditional
' 'academic training to the homebound. Related educational uses such as In-
i‘Service Training or information to Specialized Audiences, such as the handi-

-, capped, will be discussed under separate headings.

i 1. Meriden and Wallingford, Connecticut; Cable-RAVE; Telesystems and
and Community TV Systems

In 1969, five Connecticut towns joined together to build a regional

~
;5film library, with seed money provided by a Federal Title III grant. Two '%
; of the five towns, Meriden and Wallingford, are in cabled areas. The project, .g
- Regional Audio Visual Education (RAVE), cablecasts material from the library 'é

" as well as RAVE-produced programs in the two towns. Among the programs
f.cablecast are “Parents as Partners" in which parents are given guidance on.

. helping their children to learn to read, and a high school equivalency series.
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2, Willingboro, New Jersey; General CATV, Inc.

The Willingboro Public Schools cablecast two series to preschoolers;
one a reading readiness course, the other, a course in basic mathematicai
concepts. Both projects were discontinued when their Elementary-Secondary
Education Act (ESEA) funds expired. The school system has continued to use
cable for in-school use. School officials believe in-school instruction
"where we have a captive audience" is a more effective use of resources
than to-the-~home transmission where the audience is uncertain. Because of

a change in personnel, the expected evaluation of the preschool program

was not done.

3. Salem, New Jersey; Tri~County Cable TV Company

"he Salem Adult Learning Experimental Model (SALEM), funded by
the U.S. Department of Health, Education and Welfare (HEW), Office of
Education, Division of Adult Education, was begun in 1974 for the purpose of
exploring cable as a delivery system to improve adult basic education for
people with less than a fifth-grade reading or seventh-grade mathematics
level. The project produced teaching tapes which were used as primary
vehicles of instruction. Thése tapes were cablecast to homes in the rural,
predominantly black, Salem area.' Paraprofessional tutors supported: the
televised lessons, either watching the cablecast with the student and review— ?
ing the lesson immédiately or visiting the student after the scheduled
cablecast for review. In practice, the‘gqtorial system often broke down,
either because the student did not watch.the lesson or because the tutor

failed to appear.

SALEM is one of the few social service cable projects that have
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-been evaluated. Among the comments of the project evaluator were 1) Adequate
formative evaluation® was not possible because of the lack of start-up time,
and 2) Relative treatment and control groups should have been established.

We have discussed some of the problems of inadequate lead time in
another context, (Janesville, Wisconsin's Counseling program, See p. II-9).
The second comment cited is virtually a generic problem of certaln classes
of cable television uses. It is extremely difficult to construct a rigorous

" research design for social service projects on cable television.

One of the major advantiges of cable television over broadcast is cable's
multiplicity of channels. lThe availability of spectrum makes it possible to
narrowcast-—-that 1s, to aim programs at relatively small target groups.
Broadcast television, in contrast, is a mass medium.

As noted in the introduction to this section, cable television systems
are not, for the most part, located in large cities, but in small towns.
Thus, innovative uses of cable directed at a special target group

will almost certainly be confined to a small sample group. In the

JVSALEM project, for instance, 37 enrolled and 26 completed the course. It
is8 doubtful that 1) Four groups of six to seven apiece would permit meaningful
comparisons, or 2) All enrollees would have cooperated with random assignment.
Given the above, it would seem that, at least for ﬁhe special-target-

group class of innovation, rigorous -‘xperiments are unlikely to be performed.

" % Formative evaluation produces information that is fed back during the

. development of a project and helps shape the final product, It is dis-
* tinguished from summative evaluation which is done after the service is

.. offered and describes what happened.
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4. Overland Park, Kansas; Telecable Corporation

This project involved teaching a regular school curriculum to two
homebound children. The technical feasibility of the interactive video-
audio equipment was demonstrated but no other conclusions could be drawn.
The demonstration, which lasted about a year, was terminated when one of

the students died and the other recovered sufficiently to attend school.

5. Louisiana Educational Televisioh Authority

The LETA tested an adult educational series, "Your Future is Now,"
on sevéral Louisiari .<ble systems prior to broadcasting them on
the new educational network. The purpose of the pre-broadcast run was
two-fold: to "smooth out the administrative kinks' and to supply the
service to as many people as possible as soon as possible. Cable was

supplanted by broadcast when the network became operational.

6. Other Example

In its NSF-sponsored design study, the Rand Corporation proposed an

Adult Education application. It will be described in Chapter III.

G. EMPLOYMENT

1. Malden, Massachusetts; Warner Cable i
Once a month the local office of the State Division of Employment

Security cablecasts a listing of jobs available in the Malden area. The:

program formerly was carried weekly. The Malden system, however, is one of
several in the area operated by the same multiple system owner. The systems

were reéently interconnected and programming is shared by the several
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“localities. This has tended to discourage localism.

5{2. "~ Ann Arbﬁr, Michigan; Michigan Cable Communications

: The Ann Arbor Public Schools' Instructional Materials Center cable-
i}casts regularly on the public access channel. The center both produces

i its own series and prepares for cablecast programs produced by other
T groups. Among the productions was a seven-part "Careers for Women'" series

. consisting of interviews between a student and professional career women.

3. Columbus, Indiana; Cox Cable Communications

The Video Access Center responded to the economic recession--felt
‘" geverely in Columbus--by running the series, "Your Family Matters."
~ Public officials described the employment situation in the area, explained

. 'who was eligible for unemployment benefits and the procedure for applying.

" 4. Sedalia, Missouri; United Cable (formerly LVO Cable, Inc.)

State Fair Community College, in cooperation with ten neighboring
i}school districts, developed six, 60-second television commercials used for
aijob development and placement activities. Each of the school districts
?fhad been participating in a federally funded career education projéct. The
ifcﬁmmercials, cablecast on the local Sedalia system as well as two area
;&btoadcast stations, were directed at 1) Students, who were encouraged to
- use the Career Education Job Placement Office and 2) Employers, who were
;‘encouraged to hire the students.

?*5. Other Examples

The NSF-funded design study proposed by the University of Southern
,:California proposed an employment-related use. It will be described in

ildhapter III. Another employment-related used.was suggested in the literature--
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the use of cable to serve as a conduit for apprenticeship trainiung programs
sent directly from the plant. CTIC could find no existing applisuzion of

that kind.

H. IN-SERVICE TRAINING

1. Danville, Illinois; Warner Cable; and Westville, Illinois; Se.
Y¥ore T.VY. Corporation

The Learning Resource {enter of $++ . @ywville Public Schools cable-
casts in-service training material to ::; -~ homes and over 600 classrooms
via two cable systems. The programs are fed to the Danville system and are
qicrowaved to nearby Vestville, where See-More TV retransmits them. The
training material, shosm on an ag~needed basis, are both pre-packaged and
center-produced. The center dirzctor feels that TV is most effective for
teaching concepts, such as Daaville's recently shown series on individually
guided education. That searies combined material produced by the University
of Wisconsdn and talks by faculty members from the University of Illinois.
For more sophisticated in-service training, the school system prefers face-

to-face workshops.

2. Lwimwood-Everatt, Washington; Viacom Cable

The Parks and Recreation Department in Everett, Washington is a frequent
user of the cable system., The department's video course on baby-sitting,
while possibly not what the cable literature had in mind, is certainly an

in-service application.

3. Other Examples

The NSF-funded design studies of the Rand Corporation, Michigan

State University, and CTIC all proposed in-service training applicationms.

o  £34¥ ;:%j:
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They will bi tiscussed in Chapter III.

I. LIBRARY SERVICE TO-THE-HOME

1. Casper, Wyoming; United Cable

The Natrona County Public Library operates a video reference service.
If cable subscribers need visual information, such as a map or illustyation,
they may <s1l the library and, when the channel is not being programred
for something else, the librarian will show the needed material on the screen.

The library has its own channel, leased from the cable company for
$1.00 a year. In addition to the video reference service mentioned abova,
the 1library has cablecast a 21-part series, "Public Forum," which featured
public figures discussing issues pertiment to Casper. Also, the Natrona
librar, has compiled a collection of preschool story tapes made by the
:a, library staff members and students in the local public school and university
drama classes. These tapes are used to program the dial-a-story service.
iﬂvIndividuals can call and request a story and, if the channel is not in use,
the request will be shown on the channel. The dial-a-story service is seldom

used. The library also cablecasts the story tapes at scheduled hours.

J. MANAGEMENT FACILITATION

1. Casper, Wyoming; United Cable

The superintendent of the Natrona County School District uses the
Casper cable system for weekly early-morning talks to school system
ﬁ  personnel and those cable subscribers who want to tune in. Usually, the
Wi‘talks are reports of the previous evening's school board meeting. On
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occasion they are used to discuss school district plans or to clarify rumors.

2. Other Example

Other management facilitation uses suggested in the literature were
1) Computer data exchange, 2) Municipal command center, and 3) Information
and referral service. CTIC was unable to locate cable systems providing
any of those services. However, Denver Research Inmstitute, University of
Southern California, Michigan State University and CTIC designed information
and referral services in their NSF-sponsored studies. Lehigh University and
Rand included management facilitation applications other than information

and referral. They will all be described in Chapter III.

K. PUBLIC INFORMATION

Public information here serves as a "miscellaneous" category
encompassing a variety of separate subjects of interest to veory large gsegments

of the population,

1. Reston, Virginia; Warner Cable

The MITRE Corporation demonstrated two-way services on a conventional,
12 channel, one-way cable system in Reston, Virginia beginning in 1971. The
return link for subscriber interaction was a standard telephone. The program
demonstrated was MITRE's TICCIT (Time Shared Interactive Computer Controlled
Information Television) system. TICCIT provides computer-generated or ‘
computer-controlled information that <¢.n be selectively received and displayed
by standard TV recelvers. The information is displayed in visual/static form,

e.g., a page of text, a graph or a photograph. The demonstration was

terminated in 1973. Operationally, the subscriber would telephone a central
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" number, request particular information, e.g., bus schedules, and the

information requested would appear on the subscriber's television screen.

2. Santa Monica, California; Theta-Cable

The Theta-Cable system in Santa Monica, California has a custom-made
Metrodata character generator which permits the system to run a 24-hour
comparison shopping list on one channel. The system has an agreement with
a local consumer organization, Vector Enterprises. Vector comparison shops
130 items--including all meat and produce plus some grocery items--in the
17 supermarket chains in the Los Angeles area. Vector feeds the information
into its computer which classifies the results and Vector then 1) Prints
the iisting in its own weekly newspaper and 2) Gives the computer read-out to
Theta-Cable. Theta-Cable then feeds the information into its computer, which

drives the character generator, and the information is displayed on a special

channel 24 hours a day.

3. Concord, New Hampshire; Continental Cablevision

"Health Line" is a weekly series exploring health questions and needs
in the Concord ar~a. A typical series was the 8-part program on obstetrics
and gyrecology, whii™: tovered many of the health concerns of women. Area
hzaith professionais appeared on all of the programs. The final program had
a live call-in compenent with doctors at the studio to answer questione.
| Thirty-“ive calls were receivid. s series on the health needs of the elderly

recelved very little response.

b7
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4, Read.. .. Pennsylvania; Berks TV Cable

St J2 .cph's Hospital, which has its own studio, has produced several
cablecast rograms including shows on diabetes and arthritis. One of

St. Joseph's more successful productions was "Amy's Accident," designed to
3

-
g

reassure youngster's about hospital visits.

5. Palm Desert, California; Palmer Broadcasting Company.

For the past six years, a local M.D. has taped weekly, "Help You;self
to Health," on which he discusses common health problems. The doctor is not
paid for his appearances. No audience or impact assessment has been made.
The doctor enjoys making the tapes but says he would "really 1like to know if

anyone 1is watching out there."

6. Tulsa, Oklahoma; United Cable

The City Health Department, for the past year and a half, has programmed

a weekly series on public health issues such as immunization and public

eating places.

7. Flint, Michigan; Lamb Communications

In 1973 a series on low-cost “ousing was cablecast. The series depicted
some sexrious construction flaws. The construction company cablecast its
response and ultimately compromises were reached. Local residents stated
that conditions in the housing p:oject have improvzi greatly due to the
efforts of both management and tenants. Flint also cablecast a series with
a lawyer who answered write-in questions. Flint no longer cablecasts local

programs.
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8. Ponca City, Okléhoma; CableCom-General, Iac.

"The Garden of Eatin' began as a nutrition education program and
became a popular series cablecast to the entire community. The program
is part of an attempt by the state education department to upgrnde the
school lunch program and encourage children to eat vegetables. The 10-
part series has a "Sesame Street' type presentation of different vegetables,
giving interesting facts on their history and nutrients. Each program pre-
sented a different vegetable which children were encouraged to try. High

school students helped research, write, and produce the series.

9. Madison, Wisconsin; Complete Channel TV, Inc.

The municipal channel utilizes a character generacor to print out
schedules of city events, e.g., public hearings. The schedule is shown
round-the-clock, subiect s interruption by other municipal programs such

as the mayor-hosteZ sgries avout local government activities.

10. Greensboro, wurii “aiwlina; American Television and Communications Coxp.

ite public access center, Community Access TV, has a monthly program,
“sum Pye-Rilease and After~Care Programs.’ Dene in conjunction with the State

Fepartment cf Corrections, the program's goal is to prepare the community to

receive parolees and released prisoners back into society.

11. Other Examples

Pubiic information applications proposed by Denver Research Institute,
University =f Southern California, Lehigh University, and Michigan State

Universgity in their NSF-fundad design studies will be discussed in Chapter III.
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L. PUBLIC SAFETY

The public safety uses of cable television fall into two'broad
categories: 1) Those uses which are directed toward the general public
(e.g., programs c-acerning household fire prevention), and 2) Closed circuit
uses (e.g., fire alarm systems).

Closed circuit uses can be provided on unused channels on the main

system of cables; and/or by activating a second, or B cable; and/or by
constructing a point-to-point institutional network, depending on the extent
and sophistication of the applications desired. The use of several iﬁter—
connected systems was the basis of MITRE's design for Washington; D. C.*
The Philadelphia Police Department's closed circuit network (desrribed below)
resembles a full B cable. It is owned and operated by and for the Philadelphia
Police Department.

This section will be divided into two sub-headings, the first containing

closed~circait examples, the second illustrating general public usi.

1. Closad Circuit

a. Qlean, New York; Allband Cablevision

In 1968, the cable television system installed eight cameras, mounted

on city light poles, fsr the purpose of allowing police to monitor a highexime

* Mason, William F., et al., Urban Cable Systems. Prepared under a grant
from the John and Mary R. Markle Foundation. MclLean, Va., The MITRE
Corporation. An extensive discussion of the B cable can be found in CTIC's
pamphlet Technology cf Cable Televisicn, 1973.

90:



II-26

area in downtown Olean. Police at headquarters were able to remotely adjust
the cameras. The surveillance system "worked" in the sense that the police
could monitor the streets. However, the system was dismantled following the
city elections. The surveillance system was a major campaign issue and had

been dibbed an "eye in the sky'" by the eventual winner of the election.

b. New York City; TelePrompt&r Manhattan CATV Corp. .

TPT offered a "guard channel system" to apartment houses. The service

was discontinued because the on-site cameras were vandalized.

c. Woodlands, Texas; TOCOM

TOCOM operates cable systems in several planned commuhities, including
Woodlands. According to company spokesmen, the homes are, in the main,
- occupied by retired, security-conscious, couples. The company spokesmen said

that Woodlands was a typical operation.

Two hundred homes have been built in Woodlands; 145 are occupied. All

of the homes are pre-wirel for cable and equipped with smoke sensors. Occupants

are given the option of buying basic cable service at $7.00 monthly. For an
additional $2.50 monthly charge, plus $180.00 for the installation of a

: ' *
- terminal, the home will also receive fire and burglar alarm protection and an

emergency medical call button which summons an ambulance.

* The municipally owned Monroe, Georgia system installed alarm
terminals manufactured by Scientific-Atlanta several years ago. Signal
ingress problems, causing a high false alarm rate, have rendered the alarm
capability useless.
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4
'

The TOCOM system has a central computer that scans the system every
few seconds. If any terminal is in an alarm condition, the appropriate
alarm is sounded and help is dispatched. (The same computer can monitor pay
TV where it is available.) When used in a manual mode, the computer can
print out the address of any terminal, with the relevant alarm information
znd the particular channel to which the set is tuned.

The cable sysiem manager told CTIC that home cwners are given a
verbal description of the system and, if they opt to take it, an agreement
of purchase is signed. There 1s no printed material that informs the
subscribers that the system is capable of monitoring their viewing habits.
Several of the writers cited in Chapter I (e.g.‘Ralyh Lee Smith, Robert
Steiner) discussed the potential of this monitoring capability as a serious

threat to privacy.

d. Weston, West Virginia; Weston TV Cable Corporation

The Weston Volunteer Fire Department uses a combination of cable and
FM radio to feplace one of the functions of the central telephone operator
phased out when the telephones were equipped with a dial system. In the
past, when a fire was reported in Weston, the call was taken by a live
operator who then called the volunteers a; home. The alert system was phased
out Wifh the operator.

Since 1965 each volunteer has had an FM radio connected to the cable.
It is kept on at all times and set at a given, empty, frequency. Alarm calls
coming into the department are tapped directly off the phone lines, modified

to the FM frequency and distributed directly to the volunteers' radios from

the headend. The announcement of a fire can also be made from the fire

station. ‘ 9 2 “
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e. Philadelphia, Pennsylvania; Police Department Network

The Philadelphia Police network i1s a dual trunk system with each trunk
having a capacity of thirty-four downstream and four upstream channels, rThe
network connects the main police headquarters, city hall, and nine divisional
headquarters. The police expect that twelve more distrigcts will be copnected
in the near future. The system serves the following Purposes:

1. Training. The Police Academy presents regular training
material both for patrolmen and detectives.

2. Administration. News and special reports (e.g,, missing
persons) are transmitted.

3. Arraignments. Suspects are interviewed in the district by
court personnel located in city hall. This supstitutes for
suspects being taken, by two policemen, to city hall in a
wagon. Department personnel estimate that the gsaving in
police time will amount to about $800,000 annually. This ig
a court-approved experimental application. A fyture
decision will determine whether it can legally replace
face-to-face arraignment.

&, Fingerprint transmission. Permits decentralized identifi-
cation of arrestees.

5. Document facsimile transmission. Uses a Custop-made
$14,000 terminal; transmits an 8" x 11" documept in 40
seconds.

6. Staff meetings. Permits decentralized meetingg in which the
chief inspector can see the divisional inspectors; all
inspectors can receive full audio.

7. Legal Counseling. The District Attorney's .0Office advises
police as to constitutionality of search, selzyre, and
arrest procedures; screens out some cases based on constitu-
tionality and sufficiency of evidence.
8. Management information.
In the future, the Department hopes to link “hiladelphia Hospital
to the network so that bedside arraignments can be made remotely. Thus far,

about one million dollars has been spent on the system, split about evepnly

between LEAA and city funds.
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2. Open Circuit
a. Tulga, Oklahoma; ynited Cable

The Community Relations Department of the Tulsa Police Department
presents programs on such gubjects as burglary prevention and self-defense

for women.

b. Wilmington, Delaware; Rollins Cabievision

The Wilmington Fire Department yges tapes of actual fires as training
tools. When the subject was apPropriate, the tapes wouid also be played:on
the cable system, accompanied Ky a fire-prevention talk. Rollins has now
discontinued all public gervice Programs to concentrate on local entertain-
ment. A company spokesman stated that when the loeal origination operation
begins to collect enough advertising revenue to support a crew, public service

programming will be resumed. The system's penetration is over 60 per cent.

c. Decatur, Alabamg; TeleCable corp.

During hurricane watches, 2 frequent occurrence in Decatur, one cable
channel continuously shows a maP, With the path of the hurricane marked, and
the locations of public hyrricane shelters. The cable system has an audio-
override which permits ten-second emergency announcements to be heard on all
channels. The studio facility is in the Civil Defense headquarters.

d. Other examnl=s

CTIC was umnabx ~° ind existing applications of other uses suggested
in the literature, such as meter reading or air pollution menitoring.

Public safety aPPlications suggested in the NSF-funded design studies

by Rand, Michigan State yniversity, and CTIC will be described in Chapter III.
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M. SPECIALIZED AUDIE!CES

1. The Handicapped

a. Columbus, Indiana; Cox Cable

Ia conjunction with the Indiana State School for the Deaf, the Video
Access produces "Hear with Your Hands," a story-telling program for hard of
hearing youngsters. A local sorority buys the completed tapes in order to

preserve them for future use.

b. Amherst, New York; Amherst Cablevision, Inc.

Fur ied by the Bureau of Education for the Handicapped (bEH), Office of
Education, U.S. Department of Health, Education anu Welfare (HEW), this
Project uses interactive telecommunications to deliver educational material
to multiply handicapped children (ages 4 to 21) at home and in residential centers.

The project is being implemented by the Regents of the University of the
State of New York, working with the MITRE Corporation.

TV signals are delivered downstream on ten mid- and super-band channels.
The upstream digital return vses telephone lines since the Amherst cable
system does not have two-way capability,

The students are equipped with ..ecial "menu" keyboards on which they
. type their request for service and ask and answer questions. (The cost of the
terminals is about $300). Despite the scarce supply of adequate goftware
(most ie game playing), parents of the students have been enthusiastic about
the program.

The number of students that can use the system simultaneously is ten-~the
number of available downstream channels, When CTIC interviewed the project
office, in October 1975, only 11 terminals were in the field. Queuing wﬁs
not a problem, However, MITRE expected that by mid-December 100 terminais
would have bBeen placed. Queuing, and its concomitant frustrations, may

"_;become 2 factor at that time, 9 5
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c. Lafayette, Indiana; Communications Properties, Inc.
Kokome, Indiana; TeleCable Corp.

Another BEH funded project, Project FEATT (Facilitating Educational
Achievement through Telecommunications) is being implemented by the Purdue
Research Foundation. It is d¢signed to instruct parents in teaching develop-
mental skills to their severely handicapped, homebound children (age: up to
three). The material is delivered downetream on a mid-band channel. A
telephone call-in component permits questions. Additionally, the material
is distributed by cassette in areas that do not have cable. In total, about
70 homes Qre reached, The original plan included microwave transmission to
other remote areas. However, trausmission di’ficulties have precluded the
use of microwave to date.

The tapes, made by the Purdue Achievemer;. .enter for Children, emphasize
80 critical skills (e.g., taking off shoes, drinkiag from a cup). Methods are
presented to help parents recognize their ;nildren's capabilities and limita-
tions and determine what skills they avs ready to learn,

The programs begin with an informal lecture on the selected subject and
move to a demonstration that includes a parent and child and an early child-
hood development specialist,

CTIC interviewed three parents who were receiving the programs and
all volunteered that the television series was more effective than the home-
based program provided by the state.* The parents felt that when the children
were faced with a stranger (the childhood development specialist) they tended
to regress., In contrast, the television delivery permitted ﬁhe children to

learn in a completely non-~threatening enviromment. The parents stated that

* Childhood development specialists visit, on a regular basis, zligible homes
and aid the parents to help their children. . :
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skill development was proceeding at a noticeably more rapid rate since the
rrinception of Project FEATT.

The telephone call-in was seldom used. Parents stated that this was not
due to a reluctance to use the phone, but reflected the completeness of the

material.

2. The Elderly

a. New York City; Gaylord White Project

Punded by the NatZonal Institute of Medicine's Lister Hi]1l National Center

for Biomedical Communications, the Mount Sinai School of Medicine set up a
demonstration project to explore the application of telecommnications technol-
ogy to disseminate health information to an inner city geriatrics population.

A bi-directional cable system was established within an East Harlem housing
project (330 tenants, median age 76). Outlets in each apartment were connected to
the tenant's TV set. It was possible to produce and cablecast from the base-
ment studio or from any apartment or common building area. Most programs

were directed toward 1) The psychosocial isolation of the elderly and

2) Knowledge of health status and familiarity with the health care systems
available. Tenants participated in all activities, including planning programs,
handling equipment, and appearing on camera. The project was ended in 1975

when funding ran out.

b. New York City; TelePrompTer and Sterling-Manhattan Cable TV, Inc.

"As 01d as We Are," a demonstration project éponsored by the Administra-
tion on Aging, U.S. Department of Health, Education and Welfare (HEW), was a
demonstration project conducted in Manhattan. The series of 23 weekly programs
were offered to a group of senior centers and to all individuals with access

to cable. The programs used a "magazine" format. The objectives of the

pfogzums vere to 1) Provide information to increase the self-help
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capacity of viewers, (2) Facilitate viewers' contact with service providers,

3) Deliver "quality of 1ife" services, and 4) Extend and enrich the services

of senior centers. Results of preliminary evaluation indicate that the
programs were most successful in delivering "quality of life" services, as
reflected in higher morale and decreased isolation of the elderly. Poor trans-
mission quality and the limited penetration of the cable system are among

many problems that have made evaluation of the project difficult.

T Dover, New Hampshire; Continental Cablevision

"Movin' On," a half-hour weekly series on the elderly includes both informa—
tional sequences and features on individuals, e.g., a program on a 72-year-old

dory builder. The elderly themselves are involved in camera work, interviewing, -

and planning.

d. Lynnwood, Washington; Viacom

The Lynnwood-Everett area has made a great effort to bring the elderly
and teen—agers together. For instance, the old people aze invited to eat lunch
at the high school. An cutgrowth of that effort is a one-hour weekly series
for the elderly that includes a segment of entertainment from the high school
as well as informational material and a sequence of exercise for the elderly.

The program is among the most popular on the system.

e. Other examples

“Elderview," another Administration on Aging sponsored project has
completed producation and will be shown on the Somerville, Massachusetts cable

system.
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3. oOther Special Audiences

a. Bay City and Midland, Michigan: Gerity Cablevision

Michigan State University, working with Delta College, prepared and
cablecast a five-part seriles that provided foster-parent training. The series
was an adaptation of a classroom series at Delta, Fifty-eix prospective
foster parents participated in the entire program. Divided into two relative
treatment groups, half the participacss were asked to watch the programs in
their own homes while the other fialf watched in small groups. Among the
reportéd results were: 1) The level of interest in becoming a foster-parent
correlated with the number of programs gseen and 2) The impact of the delivery

system was no different for tiose engaged in individual or group viewing.

b. Hamilton, Ohio: Community Tele—~Communications

In January-February 1975, the City Health Deépartment cablecast an experi-
mental smoking withdrawal series with the help and cooperation of the Ohio
Lung Association.

The program was publicized in the local newspaper and on the cable.
Smokers interested in the clinic were asked to send a newspaper coupon to
the health department indicating that they would watch the programs. The
208 people who did so were sent a questionnaire to complete about their
smoking habits. Sixty of these were returned, The tapes weze shown once
a week for five weeks. A follow-up questionnaire was sent out, and 18
viewers indicated that they had watched the programs and had quit smoking.

The program was sckeduled to be re-shown in late 1975,

C. Other Examples

The Specialized Audience applications suggested in the NSF-funded design
studies of Lehigh University, Michigan State University, New York University

and CTIC will be discussed in Chapter III.
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CTIC was unable to find examples of two other special-uses suggested
in the literature, i.e., ghetto leadership development and rehabilitation
training of prisoners.

Nor could we find an example of rural cable as propounded by Peter
Goldmark in his presentation to the Sloan Commission. Construction of what
we believe will be the first two-way rural system in the United States was to
begin in late 1975 in Trempeleau County, Wisconsin. It will be owned and
operated by the Western Wisconsin Communications Cooperative. The FHA has

committed a loan to the cooperative of $1,238,000.

N. CONCLUSION

The introduction to this chapter outlined reasons why cable ope;ators
are unlikely to develop social service uses of the medium. A major cause
of the lack of development of more meaningful and long range social service
projects stems in large measure from a lack of incentive for its development.
Cable operatérs, who see themselves in a communications business, know little
about the delivery of social services and do not have an economic incentive
to promete cable's use in this direction. Despite that fact some cable
operators are fostering a mumber of social service delivery projects--albeit
on a technologically primitive ievel. This chapter has described more than
a dozen social service programs initiated by cable syctems.

An argument developed in most of the literature summarized in Chapter I--=
that as systei:s kecome profitable they will naturally offer public services —-
simply has not proven true. Many profitable systems have never instituted

such programs. Other systems that have penetrations well above the expected
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;: profit-generating point of 40 per cent* have discontinued their programs
(e.g., Wilmington, Delaware at over 60 per cent, Santa Rosa at over 80 per
cent).

It is clear that if experimentation in social and/or public service
g delivery is to develop--even in a technologically limited mode--it will have
to be developed by concerns other than cable systems.

Municipalities, too, are hindered by economic factors. There is great
combetition for scarce resources, and social service providers at the local
level are skeptical about allocating resources to a delivery system with
which they are unfamiliar. This is particularly true when the delivery system
does not reach throughout the service area. 1In general, municipalities with
cable systems do not have research and technical capabilities to establish
a comprehensive delivery system. At this point, CTIC knows of only four
government channels that have been programmed. They are in Tulsa, Oklahoma; Madison,
Wisconsin; Somerville, Massachusetts, and Rockford, Illinois. As of this writing
municipal support for the Madison and Somerville channels was under review.

The experimentation with social service delivery described in this
chapter can be classified into three groups—-natural experiments, random
innovations, and systematic experiments,**

Natural experiments refer to projects that grow out of existing systems.
Most of the cable projects described in this chapter are of this nature. A
cable operator, community group, local government or some individual decides
that something should be cablecast and proceeds.to do so. Much of this

programming iz dependent on volunteer effort, often terminating when a

* Cable Television Information Center, Cable Data (Washington, D.C., The
Urban Institute, 1974) p. 4.

** See, for instance, Alice Rivlin, Systematic Thinking for Social Action
(The Brookings Institution, 1971) p. 87.
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participant relocates or tires of the effort. Other projects end when the
cable operator finds other uses for the channel. No particular effort is
made to evaluate or assess these projects.

Random innovation describes a strategy developed by the federal govern-
men: in which individual communities are encouraged to try new approaches and
"see how they work," Such projects include those in Janesville, Wisconsin;
Jonathan-Chaska, Minnesota; Dayton-Miami, Ohio; and Salem, New Jersey.
Characteristic of these federal efforts was the lack of lead time for adequate
planning and development of materials. Plans for transition when the federal
seed money ran out usually were not developed.* Again, none of these "experi-
ments" tested the relative efficiency of the delivery system.

Systematic experimentation requires a carefully designed plan allowing
for rigorous evaluation. The NSF experiments described in Chapter II1 seem
to be leading in this direction.

The above categorization, while pointing out 1imitations in past
experimentation, does not mean to imply that nothing'has been accomplished
by the natural "experiments" that have occurred. It seems %ikely that the
"experiments" which will ultimately have the most influence are those that
use cable in unforeseen manners. They are 1) the use of cable as a catalyst,
rather than a medium, for community dialog, e.8., Haverhill, Massachusetts;
2) The imaginative use of cable radio, e.g., Weston, West Virginia; and
3) The exploitation of cable's surplus channel capacity as a test bed prior

to broadcast delivery, e.g., Louisiana Educational Television Authority.

* While true of most of the federally supported social service projects,
these points do not hold true for all of them. REACH, for example, has a
well-developed plan for its tranmsition to self-support.
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III. THE DELIVERY OF SOCIAL AND ADMINISTRATLIVE
SERVICES ON INTERACTIVE CABLE TELEVISION—
THE DESIGN STUDIES

A. INTRODUCTION

A National Science Foundation request for proposals (RFP) in March 1974
was the first stage of a two-stage process. The Research Applied to Nétional
Needs (RANN) program, Division of Social Systems and Human Resources requested
proposals for "Design Studies of Experimental Applications of Two-Way Cable
Communications for Urban Social Service Delivery and Administration."

The RFP specified that the studies be undertaken by consortia of
research organizations, locsl governments, and cable television companies.
Nearly fifty coasortia responded to the RFP, Of the fifty, seven were awarded
approximately $100,000 each to perform independent design studies.

The seven studies were completed in January 1975. The second stage of
the process was the selection of specific applications to be awarded imple-
mentation grants.*

This chapter will describe and compare all of the applications suggested
in the seven design studies and will report their status as of January 1976.

The results of the studies were extraordinarily varied. They ranged
from the New York University/Reading, Pennsylvania study which explored the

effects of a single communications technology (multipoint teleconferencing)

on a single target population (the elderly); to the Michigan State University/

Rockford, Illinois study which examined combinations of six technologies

* Implementation grants were awarded to New York University/Reading, Pennsyl-
vania; Rand Corporation/Spartanburg, South Carolina; and Michigan State
University/Rockfprd, Illinois.
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and five target populations. All told, 24 distinct applications were

proposed.*

The remainder of this chapter is divided into four parts. First is a
description and discussion of the content of the applications; second is a
discussion of the technology; third is a comparison of the research designs;
aﬁd fourth is a séction containing concilusions and recommendations. The
factual material was obtained from the design studies supplemented by inter-
views with members of the seven research teams.

The seven grantees and the applications proposed are as follows:

1. Denver Research Institute/El Segundo, California

a. Interactive Programming for Home Subscribers
b. Interactive Information Services in Public Places

2. University of Southern California/Los Angales, California

a. The Electronic Public Counter
b. Community Video-Conference Facility

3. The Rand Corporation/Spartanburg, South Carolina

**a, Multipoint Data Return and Adult Education
**b. Multipoint Video for Day Care
**c. Point-to-Point Video for Inter-Institutional Communications:
Coordinated Services
d. Point-to-Point Video for Inter-Institutional Communications:
Psychiatric Testimony

* For purposes of discussion we have defined "applications" as the uses of
communications technologies by specified populations (including the general
public) for specified purposes. In two cases, this definition differs slightly
from the de facto definitions of grantees. The Rand/Spartanburg study
proposed "Point-to-Point Video for Inter-Institutiomal Communications' as

a single application. We have discussed the two component parts, ''Coordinated
Services" and "Psychiatric Testimony" separately. The Michigan State Univer-
sity/Rockford study proposed a "Criminal Justice, Judicial and Legal
Communication System." We have separated that into "Pre-trial Depositions"
and '"Delivery of Legal Information." In two other cases, Denver Research
Institute/El Seguado and New York University/Reading, the components were
inseparable parts of complete packages and we have treated :them as such,
except when comparing alternate means of delivering specific services,

** Funded for implementation by NSF.
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4, Lehigh University/Allentown-Bethlehem, Pennsylvania

a.
b.
c.

Interactive Community Information System
Social Service Delivery :
Urban Administration

5. Michigan State University/Rockford, Illinois

*a,
b.
c.
d.
e.
f.

Firefighter Training

Interactive Talevision and Educational Opportunity

Early Screening/Intervention of Childhood Learning Problems
Cable Information and Referral Service

Pre~Trial Depositions

Deliwsuxy of Legal Information

6. New York University/Reading, Pennsylvania

*a.

Neighborhood Communications Centers

7. Cable Television Information Center/Peoria, Illinois

a.
bl
c.

d.
*ka,

Citizen Participation/Polling

Practitioner Consultation

In-service Trainiag for Long-Term Care Personnel

Interactive Programming by Senior Citizens

Vocational Rehabilitation for the Severely Disabled Homebound

* ¥unded for implementation by NSF.

*%  Funded for start-up by Rehabilitation Services Administration,
Department of Health, Education and Welfare.
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B. STUDY SUMMARIES

" 1. CONSORTIUM:

Denver Research Institute

City of El Segundo

KCET (Los Angeles public broadcasting station)
Hughes Aircraft Company

Phasecom Corporation

Theta Cable Television

For additional information contact: Paul Bortz, Denver Research Institute,
University of Denver, Denver, Colorado 50210.

- Description:
DRI/E1l Segundo designed an inter-dependent group of applications intended

to raise the informational level of the community. The applications were
blocked into two major sections, depending on whether the information was to

be received in citizens' homes or in public places.

a. Interactive Programming for Home Subscribers

Four channels, operating from 7:30 a.m. to 10:30 p.m., were assigned
to in-home programming. One channel would present city news and information
‘ﬁbout city services. The information included a community calendar (dates,
- locations, times, and agendas of community meetings and activities), the El
Segundo report (local news items), a législative report, and volunteer and
iﬂjob opportunities, This package of information would be presented as an
x alphanumeric display with occasional insertions of still pictures, so that
- viewers could read their television sets in the same way that they read
':newspapers. The information would be typed on a keyboard at or near city
1_hall and would appsar directly on the screems of those sets tuned to the
1.channe1. The presentation would take about one hour, would be updated at

. ‘least once a week, and repeated continously throughout the cablecasting

;period.
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Three hundréd and fifty subscriber response terminals would be distributed
to homes within the cabled areas. In those homes, people would be able to
regspond to the messages on their TV screens, i.e., b& pushing the appropriate
terminal button they could request more information on a subject. The
additional information would be mailed or telephoned to them.

Another in-home channel was reserved for scheduled programming., These
programs consisted of a mix of documentaries, panel discussions, opinion
polling, simulation games, and continuing education, all built around a
selected topic to be chosen moanthly (e.g., the impact of coastal policy on
E1l Segundo). At intervals duving the programs, viewers' opinions would be
polled. Those with terminals would signal their answers by pushing the
appropriate buttons. The responses would be tabulated electronically and
the results of the poll flashed on the screen.* The terminals would also be
used to play the related simulation games--in themselves an indirect form of
opinion polling.

Continuing education programs would share the channel with the scheduled
progréms just described. The nature of the programs and the method of inter-
activity were not specified in the DRI study o;her than that "Viewers will be
tested on educational programﬁing via home terminals." [p. 43].

The third in-home channel was to be used for request scheduling. A
library of froem 200 to 500 videocassettes would be available for on-demand
shoing. Viewers would call or write in, asking for particular programs
selected from a catalog. The programs would be shown continuously during the
cablecasting hours on this channel and, if demand warranted, would also be
shown on the channel reserved for scheduled programming w!..n that channel was

free. No elements of interaction were planned for this channel.

* Viewers who did not have terminals would respond by phone or mail for
subsequent tabulation.
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The fourth in-home channel was a schedule channel with programs‘from
other channels scheduled continually, Portions of the library catalog would
also be shown, and viewers would be able to use their terminals to vote

electronically for programs to be shown on the request channel.

b. Interactive Information Services in Public Places

One channel was assigned to deliver information to 10 public kiosk
locations in El1 Segundo. DRI anticipated that the locations wouldvinclude
such places as city hall, libraries, office buildings, boﬁling alleys, and
supermarkets. The kiosk channel would consist entirely of on-demand program-
ming. The user would select a subject from a number of service areas
available (e.g., recreation). A list of available information relating to
that subject would appear on the screen (e.g., parks and beaches). 1In
response to the user's command, more specific information would appear (e.g.,
tide information). Each command would call forth progressively more specific
information until the desired level of detail was reached.

The kiosk equipment differed substantially from the in-home terminals.
In the kiosks, the users would not respond tn the telmvision sets; the users
would initiate the conversations. An equivalent program on the home terminals
might ask all viewers, "If you are interested in recreational information,
push button A." If enough positive responses were returned, recreation
programs would be schedulzd. In other words, the subscriber-iesponse mode
(home terminal) uses programming directed to many locatioms. The subscriber-
initiated mode (kiosks) uses programming requested by and sent to one

location. See the technical section below for a more detailed discussion.

117




I1I-7

Discussicn

In 1971, Hughes Aircraft and Theta Cable Television completed tests of
prototype two-way equipment in Los Gatos, California and entered a demonstra-
tion and market-test phase in El Segundo. They announced plans to place 1,000
terminals in the field and to begin testing such services as merchandising,
audience surveys, and credit card verification, Those plans did not materialize,
The planned commercial services were not sold and nltimately fewer than 30
terminals were placed.

During the demonstration period, personnel from Hughes, Denver Research
Institute and the City of E1 Segundo worked together to develop potential
uses of the system. Some time before the National Science Foundation announced
its plans to investigate the delivery of social services on interactive cable
television, the E1l Segundo consortium had come to the mutual conclusion that
if interactive cable television was to become a part of urban life, both
commercial and public services would have to use its channels. Neither the
public nor the private sector alone could support a sophisticated system.

The E1 Segundo consortium saw the NSF request for proposals as an oppor-
tunity to solve the chicken-and-egg problem of whether public or commercial
services would.go first. According to DRI's Paul Bortz, had its design study
been funded for implementation, several private enterprises would have used
the cable for commercial se;vices.

The applications proposed in the design study came gatirely from an El
Segundo citizens' committee. Hughes and DRI provided only technical and
research support. According to Bortz, DRI felt that unless the applications
grew completely out of the community's perceived needs, the implementation
phase would prove uninstructive in regard to the demand for cable services.

The applications proposed by the citizens' committee were all information,
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rather than social service oriented. Bortz pointed out that, given the
nature of El Segundo, this was to be anticipated. Said Bortz, "The city itself
is a blue-collar, middle-class suburb. Like many such communities it is
= generally antipathetic to the federal government and to 'handouts.' In f#ct,
there is no»federal, state, or county social service office within the city
limits,"

Like many communities similarly located, it is information-poor. Because
El Segundo borders Los Angeles, news is received through the larger city's
media. El Segundo itself, unlike similar sized towns (population about 15,000)
that lie outside the sphere of influence of a major metropolis, has neither
a newspaper nor a radio station.

Both of the above characteristics of El Segundo—-its antipathy toward
social services and its absence of local information—-led to the design of an

experiment that concentrated on the dissemination of information.

Status:
These applications were not given implementation grants. Hughes Aircraft
Company has removed its interactive equipment from E1 Segundo and has no

plans for further demonstrations beyond industrial applications.
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2. CONSORTIUM:
The Center for Communications Policy Research,
Annenberg School of Communications,
University of Southern California
City of Los Angeles
County of Los Angeles
Theta Cable Television
For additional information contact: Herbert Dordick, University of

Southern California, Center for Communications Policy Research,
University Park, Los Angeles, California 90007.

Description:

USC/Los Angeles treated interactive cable television as one component of
a multi-mode telecommunications system. The applications proposed were
special cases of more general problems and were designed to demonstrate
1) How interactive telecommunications can respond to the needs of a large
city and 2) How mixed technologies can be combined for the purpose of
reaching a large proportion of the citizenry. Specifically, the two general
problems considered were 1) Information and referral, with municipal
employment and information as a special case and 2) Citizen participation
in municipal governance, with the special case being community information

and feedback to the planning process.

a. The Electronic Public Counter

The technology options used in the employment application were two~-
way video via cable and microwave, digital and audio transmission on tele-
phone lines, and one-way video via cable. See the Technical Section below
for a detailed discussion.

The one-way video would carry a job channel to all cable subscribers.
An updated list of municipal job openings would be run continuously on that
channel. If viewers wanted information in more detail, they could telephone

a central point and the details would be sent out on a second to-the-home

chamel. 120
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The digital/telephone would carry the same information to "Electronic
Public Counters" (EPC's). Job seekers could come into one of six fixed
locations. There, they could see the same job listings as were shown in the
home and could call in requesting that additional information
be displayed on the screen. In other words, insofar as the user was concerned,
there would be no information difference between the telephone line trans-
mission and the cable transmission.

At the EPC's, the job seekers would decide whether they wanted job
counseling. If so, counter attendants would help them send the relevant facts,
via teletype, to the personnel department at City—County Hall. The job seeker
then would enter a carrel for a two-way video conference with a personnel
counselor.* During the interview, a decision would be made as to whether a
formal job application should be submitted. If so, the application could be
made immediately. If, after submission, an additional interview were required,

that too could be done via video from an EPC.

b. Community Video-Conference Facility

The technology options used in the citizen participation application
were one~way video via cable or, in non-cabled areas, on-site videotape
recorders (VIR's), audio-transmission Code-a~Phones, and two-way video via
cable or microwave,

The city of Los Angeles requires that its master plan be evaluated and
updated at periodic intervals, Citizen participation in the process is
required. 1In this application, one-way video would be used to disseminate

both the proposed revisions and citizens' responses to those revisions.

* The applicant would participate from a fixed location. The counselor
would be supplied with a portable videocart. See the technical section,
lbelow, for a description of the two types of equipment.
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In the first instance, the City Planning Department would prepare video
tapes that explained the proposed revisions and their potential impacts on
the communities. These tapes would be shown repeatedly on the cable. In non-.
cabled areas, the tapes would be shown on-site at public viewing centers.
Citizens could respond by making their own tapes, using portable equipment
supplied by the city. The citizen-prepared tapes would be played as frequently,
and in the same manner, as the planning department presentations. Citizens
could also call the planning department's Code-a-Phone and record their
reactions to the proposed plans or request personal contact with the planner.

The two-way video would be used for teleconferencing among several
community locations and the city planmer.

Prior to presenting the proposed master plan, the City Planning Depart-
ment draws up a preliminary plan, revising and refining it based on comments
from outside sources. The purpose of the teleconferencing application was
te elicit citizen input at an early stage of the planning process so that
the master plan, when finally proposed, would reflect the needs and opinions
of the various communities, Teleconferences would originate from several
public sites, including city hall. When public hearings on the master plan
were scheduled, the planning staff would be at one of the gites for the
presentation. Portable videocarts would be broughi to two or three other
sites in a selected community where citizens would be able to participate in
the hearings via the cable. Citizens at any participating site would be
able to interact with the planning staff and with citizens at the other
participating sites.*

The entire teleconference would be sent via one-way cable throughout
the cabled area. Therefore, citizens receiving the program but not at
a participating site, could contribute to the conference by telephoning in

their couments.

* The technical description of multipoint, t&o-way systems, p. 1II-62
discusses "ow the interaction works.
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Discussion:

The contrasts between the two contiguous cities of El Segundo and Los

| Angeles are marked. El Segundo is a homogeneous community that numbers its

population in thousands, its area in square miles. Los Angeles is a hetero-
geneous community that numbers its population in millions, its area in
hundreds of square miles.

Thus, where the proposed application in El Segundo focused on the problem
and suggested a solution based on a delivery system, the complexity of the
large city demanded other alternatives,

A single delivery system does not reach all of Los Angeles, nor is one
likely to in the near future. Added to that technical problem is a social
one-—the communications needs of Los Angeles' heterogeneous population are
so diverse that it is simply not feasible to apply technological solutions to
them all at once. The USC/Los Angeles design reflected those two facts.

Insofar as the technology was concerned, the design utilized what was
available. Specific technologies were chosen in order to satisfy the demands
of the applications. There was an implicit understanding that if and when
more suitable (e.g., less expensive, more far-reaching) technology became
available, functions would be transferred.

Ingsofar as the telecommunications needs were concerned, it was necessary
to isolate the representative uses for purposes of experimentation. Had
an attempt been made to cover all (or even a substantial part) of Los Angeles'

requirements, the result would have been logistically chaotic and experiment-

© ally difficult to evaluate. Therefore, the consortium took the "special case"

approach. There was an implicit understanding that as the "bugs" were worked
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out of the system, new applications would be incrementally added.

Status

No implementation grant was awarded. The applications are in a state of
suspension while Los Angeles reviews its telecommunications position. The
city's cable television franchise is approaching its expiration date, and
several task forces are developing recommendations for inclusion in the new
franchise. In particular, the local government's Agency Task Force, including
both city and county departmental personmnel, 1is attempting to define both the
current use an& future needs for all telecommunications (e.g., mobile radio,
cable, telephones, public address). No decisions had been reached as of this

writing.
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CONSORTIUM:

The Rand Corporation
City of Spartanburg, South Carolina
TeleCable Corporation

For additional information contact: William Lucas, The Rand Corporatien,
2100 M Street, N.W., Washington, D.C. 20037

Description:
| The Rand/Spartanburg design presented a series of applications intended

fv:;o test various combinations of technology and target audiences within a
5 framework of rigorous research. The technology to be tested included

;i subscriber response terminals, two-point two-way video, and multipoint two
g‘way video. These will be discussed in detail in the technical éectibn.
The target audiences included a large segment of the public (adult

E education), a small segment of the public (day caregivers), and inter-

institutional personnel.

a. Multipoint Data Return and Adult Education

The subscriber response terminals would be used in conjunction with

: the adult education application. The courses to be offered were adult basic

. education and high school equivalency education. These courses are currently

“Apart of the on-campus curriculum of Spaftanburg Technical College‘s* adult

education section. The cable courses would be taught by the same personnel.
The lectures would be given "live" and sent out on a dedicated chamnel

~ to about 40 at-home students. Each home would be equipped with a subscriber

response terminal. By pushing the appropriate terminal buttons, the students

could indicate their attendance, answer true-false or multiple choice questions,

.show that they understood, or ask for review of a point. The consortium

x Spartanburg Technical College is part of the state system. The South Carolina
‘"Technical Colleges" correspond to "Community Colleges" elsewhere. _

]'23:5;;12' |
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intended to run several l5-week versions of the experiment. The first
version, to be shown to two randomly assigned groups, would compare adult
education delivered via interactive cable with conventional classroom teaching.
The second version would compare randomly assigned students in an interactive
cable class with those in a one-way cable class. Both of those experiments
were intended to examine the cost effectiveness of interactive cable. The
third version had a different focus. Here, both televised and classroom
courses would be offered and students would select one or the other. This
version was designed to test the demand for televised courses. If the experi-

ment becomes permanent, this version would be continued.

b. Muitipoint Video foxr Day Care

The second application used multipoint two-way video in conjunction
with the training of day caregiveis. This application was a response to the
rapidly increasing demand for daytime child care services. This increase in
demand has put a severe strain on the supply of caregivers, with the result
that a greatef number of children are being cared for outside their homes by
caregivers who have had little or no training than was formerly the case. The
consortium designed an experiment intended to deliver the desired training
directly to the child caregivers at times when attendance would be convenient
for them.

The participants in the experiment would be day care centers (with 1Z or
more preschoolers, usually not in the caregiver's home); family day care
homes (with one to six preschoolers, usually in the caregiver's home); and
group day care homes (with fewer than 12 preschoolers, usually in the care—
giver's home). Participating institutions would be randoml& assigned to
three groups. Group One, made up of about 25 facilities, would be assigned

five cameras, which would rotate at specified intervals among the facilities.
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; "The training.sessions, in the form of hour-long workshops, would originate
from a central studio. Caregivers at the five camera-~equipped facilities
would be able to interact via two-way video with a day care professional at

the studio. They could thus ask questions and share experiences. If care-

ﬂ:‘givers wanted to say or show something, they could signal the professional.

The professional would control the switching equipment détermining who would

be shown on the TV screen at a given time, and could activate the caregiver's

3 camera and switch to that location. Those participating facilities that had

~ not been assigned cameras for a given workshop would be able to receive one-

way transmission and therefore watch the proceedings.

Group Two would consist of day care facilities without access to the
camera and would be able to receive only the one-way transmission. Group
Three, the control, would not be given the converters necessa;y to receive
the workshops. It was anticipated that the coﬁtrol group would ultimately
be provided with either one-way or two-way video workshops, depending on
which proved n~1.ore successful during the initial experiment.

c. Point-to-Point Video for Inter-Institutional Communications:
=0 YSUFh Ior ‘nter—institutional Communjications
Coordinated Services

A third application would establish a two-point video 1link between
the office administering the Work Incentive (WIN) program and the Department
of Employmeﬂt Services. This would be a straightfofward teleconferencing
link between two state offices. Cu?rently, all applicants for Aid to Families
of Dependent Children (AFDC) assistance come to the WIN office in order to
apply. Under certain conditions, the applicant must register for the WIN
program in order to be eligible for AFDC assistance. Determination of eligi-
biiity for the WIN program is made after the applicant has a Joint interview

. with WIN and Department of Employment Services personnel. Subsequent to the |
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in;erview, if eligibility has been established, the applicant must make
several trips to both the WIN office and the employment office--located about
a mile apart--in order to complete the necessary forms. In some circumstances,
the applicant must also go to the local office of vocational rehabilitation.
The planned teleconferencing link would eliminat; much of the procedural
inconvenier~e for both the applicant and staff personnel. In its first phase,
the joint interview--the two-point link between WIN and the Department of
Empioyment Services-—-could be accomplished via two-way video, initiated at
either office. Some of the subsequent travel could also be elimihated. If
the number of referrals warranted, a second phase would be instituted--the
addition of the vocational rehabilitation office to the video cir;uit.

d. Point-to-Point Video for Inter-Institutional Communications:
Psychiatric Testimony

The same technoiogy would be utilized for the fourth application.
Here, ; two~point two-way video link would be established between the
Spartanturg Area Mental Health Center (SAMHC) and the Probate Court. This
would permit psychiatrists to testify at commitment héarings from the center
rather than travel to the court. This application was a response to a new
law that does not permit depositions for commitment hearings. It is angicipated
thac the new law will put considerable demands on the time of the SAMHC
psychiatrist (one of only four psychiatrists in the county) due to time lost
traveling and waiting in court. Two-way video testimony would eliminate the
time waste. According to Rand's William Lucas, the Probate Judge has agreed

that such testimony would satisfy the requirements of the new law.

Discussion:

The primary interest of The Rand Corporation was "experimental research"

in the pure sense of the term. That is, Rand looked for applications that

128




III-18

were sufficiently well-defined to permit the construction of an evaluation
design that would measure, in a reasonably precise manner, how well the
program achieved its goals--both in an absolute sense and in relation to
alternative methods. According to Rand's William Lucas, that criterion was
predominant in selecting which community-suggested applications would be
included in the design study and which would be postponed for later implemen-
tation by the interested agencies,

If the emphasis on the experimental research criterion led to the design
of applications that were less than heroic in scope (unlike Los Angeles'
objective of patterning a large urban telecommunications system), it also led
to the design of applications that would furnish information of value even if
the primary goals were not achieved. In other words, if it turns out that two-

way video is not an effective way to deliver adult education, the experiment

might indicate effective alternatives.

Status:

Three of the proposed applications were funded by the National Science
Foundation.

High school equivalency education is scheduled to be offered on the cable
beginning February 1976. Because a sufficient number of students was not
available for random assignment to cable and classroom groups, it was necessary
to recruit students from the cabled area of Spartanburg. At this writing, the
recruitment and the curriculum development were Proceeding concurrently.

The day care application is also scheduled to become operational in
"February 1976. The design has been modified to reflect the difference in
- curriculum needs between day care centers and day care homes. The first run
will include only centers -~ 16 had agreed to pafticipate as of this

. writing. The second run will include only homes., Whether the third run will
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contain a "mix" or will continue with a single type of day care facility
will be determined by an analysis of the first two runs.

The WIN /Department of Employment Services application is scheduled to
become operational in June or July when the new county regulations concerning
the AFDC-WIN process are issued.

The SAMHC-Probate Court application did not receive a second -phase grant

and the consortium has no plans for its implementation.
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CONSORTIUM:

Lehigh University

City of Bethlehem, Pennsylvania

City of Allentown, Pennsylvania

Bethlehem Area School District

WLVT-TV (Allentown-Bethlehem public
broadcasting station)

Twin County Trans-Video

For additional information contact: Arthur Larky, Department of
Engineering, Lehigh University, Bethlehem, Pennsylvania 18015

. Description:
Like The Rand Corporation, Lehigh University placed a high priority on

the rigor of research design. Unlike Rand, however, Lehigh had come to a
prisr conclusion that while either video, audio, or data* transmission
downstream is an economic use of cable, only data transmission is practical
in the upstream direction., The consortium has termed the combination of
downstream video and upstream data transmission "participatory video." The
consortium's experiments are intended to demonstrate and evaluate a range of

apylications for participatory video.

a. Interactive Community Information System

The first application was intended to increase the level of public
und2rstanding on specific local issues and, in particular, to increase citizens'
awsxeness of how public policy decisions affect them as individuals. Three
channels would be devoted to this application. One downstream channel would
carry information to the viewers. The major source of information would be
Problem Identification Messages (PIM's). The PIM's would specify a p;oblem
(e.g., downtown development); identify the groups most likely to be affected

by it (e.g., neighborhood store owners, potentially displaced residents);

* We have used the term "data" throughout to refer to digital or discrete
~ data, such as letters or numbers, as distinct from analog or continuous data,
© such as pictures or voice.
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and describe the alternate solutions to the problems identifying
the groups associated with the rival solutions. Other programming, sgch
as policy differences among the supporters of the rival solutionms, might
accompany the PIM's or be shown separately. A second downstream channel would
continuously display a directory of viewing times for the PIM's.

Eight hundred converters would be distributed to households within the
cabled area. Those households would be able to receive the two downstream
channels. A proportion of that group would also receive the subscriber
response terminals necessary for participatory video. At the end of each
downstream message or cluster of messages, the participating viewers would
turn to another channel. On that channel they would be polled for their
opinions about various aspects of the programs they had just seen. Aggre~
gated responses would be displayed immediately--broken down into relevant
demographic groupings when appropriate. The upstream channel would also be
used to list possible subjects for future PIM's. Viewers would be able to
express their interest in particular subjects and thus influence the choice

of downstream programming.

b. Social Service Delivery

A second application would provide educational services to the parents
of mentally and/or physically handicapped children and to mentally and/or
physically handicapped adults. Three sub-experiments were planned and, taken
together, were intended to determine a) Whether participatory and/or one-way
video could be used effectively to supplement standard social service treat-
ment, b) Whether participatory video could be used effectively to maintain
a given developmental level after standard social service treatment has been
terminated, c) Whether participatory video could effectively substitute for
standard social service treatment and thus extend the reach of social service

agencies, and d) What groups could be most effectively treated through the
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medium of participatory or one-way video.

The institutional participant in all of the sub-experiments would be
the Lehigh Valley Association for Retarded Children (LARC), a bi-county
service program for mentaily and physically handicapped children and adults.

The individual participants in the first sub-experiment would be handi-
capped adults and the parents of handicapped children currently receiving
services from LARC. The individuals would be randomly assigned to one of
three groups. Group One would receive participatory video services; Group
Two would receive one-way video service; Group Three would receive no
televised services. Standard service from LARC would, in all cases, be
continued.

The individual participants in the second sub-experiment would be people
yhose treatment at LARC had ended (except for evaluative follow-ups) when they
were placed in community employment or in public schools. 1In this experiment,
participatory video from the home would be compared with participatory video
from client-run residences.

The individual participants in the third sub-experiment would be people
who were eligible for LARC service but who, for a variety of reasons, had been
unable to receive it. The treatment and setting would be the same as in the
second sub-experiment.

The programming would be a combination of existing audio-visual materialg®
and a live instructor who would ask questions of the participatory video group
at the end of each instructional segment.

Lehigh, in conjunction with LARC, has done a pilot study in which it was
estéblished‘that mentally retarded adults are able to use the five-button

terminals.

~* See for example, the description of Project FEATT under Specialized
. Audiences p. II-31. o
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c. Urban Administration

~

The third application concerned administration in the Bethlehem Area
School District. Two experiments were proposed. In the first, the superin-
tendent and other central staff members would provide systematic information
to the professional staff on the following sﬁbjects: 1) Relevant policy
information arising from the semi~monthly meetings of the school board and
superintendent, 2) Issues pertaining to internally initiated system-wide
programs, 3) Issues arising from state mandated programs, and 4) Demonstra-
tions of innovative programs from individual schools.

The information would be presented to the staff at selected schools and
homes at randomly assigned staff homes. At pre-~designated points during the
presentation, those members of the staff with access to response terminals
would be polled for their opinions in multiple choice format.

The professional staff of the schools would be randomly assigned to one
of two at-home treatment groups--those able to interact by participatory widen ﬂ
and those receiving only one-way video. Those not living in the cabled area B
would be unable to receive the programs at home. In addition, the schools
themselves would be assigned to one of three groups—-those with participatory
equipment, those with receivers only, and those unable to receive the programs..
Staff at schools with access to the programs would be able to choose whether
to participate (or watch) either at school or at home. That portion of ihe
staff without access to the programs would form the no-treatment control group.

The evaluation would attempt to determine not only the differences
between participatory, one~way, and no television groups, but also the
differences between reception in home or school settings and the influence

of the type of school (i.e., open or traditional) on the individual's

response.
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The second application used both participatory video and video-
- conferencing between schools in the area of curriculum development. Here,
interactive cable would be evaluated as an alternative to the traditional

' communications patterns in an ongoing jrogram of curriéulum development. The

‘7 first segment of the application would be a videoconference transmitted on
an existing 1ink between two high schools. In the conference, curriculum
- -staff would present the issues involved in the new curriculum approaches to
f all teachers in the sample. Questionsbcould be directed to the curricuium
staff either from the originating school or, via two-way vidi:o, from the other
school. The conference could be videotaped and replayed on one-way cable
television, for school distribution.
| The second segment of the application was a series of in-depth discussions
of the issues raised in the videoconference. The discussions among the
curriculum coordinators and selected teachers would be televised. As in the
‘previous application, teachers with access to the participatory video equipment
) would be polled for their opinions and their cumulated answers immediately

- displayed on the television screens.

Discussion:

| The experiments proposed in the Lehigh study grew out of on~-going activities
at the University. According to Roy Herrenkohl, director of Lehigh's Center
for Social Research, the center itself provides an interface between the
information and social sciences. One result of the merger of the disciplines
was the construction of a precise methodology to evaluate the progress of the
‘handicapped. Herrenkohl approached thé design of the LARC experiment as an
opportunity to investigate how the injection of innovative techniques might

'bear on evaluation points.
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Similarly, the school administration project grew out of a joint project
of Lehigh and the University of Michigan in which‘interactive cable for
dissemination purposes in the Bethlehem Area School District was evaluated.

The Community Information System grew naturally from a consulting relationship -
between Lehigh researchers and the cities of Allentown and Bethlehem on public -
policy matters.

Much of Lehigh's research relies on interdisciplinary teams. Herrenkohl
pointed out that the school has been particularly interested in the interface
between engineers and the social and humanistic disciplines--particularly
insofar as the interdisciplines affect society. This orientation seems to be
reflected in Lehigh's design study in which the engineering theory was inter-
woven with the social objectives.

It should be noted that despite the consortium's conviction-that upstream
data-return is the only economic use of upstream channel capacity, the school
experiment did use interactive video, transmitting on a two—way link between
schools, that was already in existence. The videoconference was a relativelyic?
nminor component of the application and its function could have been assuméd ;
by using data-return. Thus, even within the framework of Lehigh's poéition
that only data transmission upstream can be widely replicated, the inclugion of?
the videoconference by itself would not seem to affect the external validity )

of the experiment.

Status:

This study did not receive a second-phase grant and the consortium has

no immediate plans to implement any of the applications.
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"CONSORTIUM:

Michigan State University
City of Rockford, Illinois
Rockford Cablevision

For additional information contact: Thomas Baldwin, Television-Radio,
322 Union Building, Michigan State University, Lansing, Michigan 48824

?JDescrigtion:
ah In common with Rand/Spartanburg and CTIC/Pecria, MSU/Rockford designed
iiself-contained applications that displayed the versatility of cable as a
i’delivery mechanism. The applications involved an intra-institutional use;
E?an educational use; citizen information and referral; direct service to the
;?handicapped; and an interface between governmental functions and private,

i;professional needs. A variety of cable technologies was employed.

a. Firefighter Training

The intra-institutional use was to train firefighters in the methods
: and techniques of tactical, pre-fire planning. The curriculum to be developed
:would cover both the general aspects of pre-fire planning such as inspection
procedures, use of equipment, and identification of hazards, and specific
~aspects such as tactical plans to extinguish a potential fire in a given
vﬁigh—risk building in Rockford. Ten fire houses would participate in the
‘project. Two forms of instruction were to be employed. Basic skills would
be taught by programmed instruction; skill application would be taught
through the use of simulation games.

The instruction would be delivered to the statioa houses using three
technologies' 1) One~way video with digital response, 2) One~way video with
mail response, and 3) Video-cassettes with mail response. The group receiving

instrudtion via the first technology mode would be broken into two subgroups--
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those that responded individually and those whose responses represented a

group consensus. Thus, four treatment groups would be compared. The compar-
isons would be made in terms of amount of material mastered, number of hours

to mastery, amount of material retained over time, attitude toward the instruc-
tional mode, and relative cost.

The simulation games would be delivered in two technology modes: 1) Two-
way cable with digital response and 2) One-way cable with self-scoring. In
both cases, responses represented group consensus., Both groups would receive
a presentation illustrating fire problems likely to occur in actual Rockford
buildings. The firefighters would be able to "inspect" the building and
develop pre-fire plans. After the presentation, multiple choice questions
would be asked. The two-way group would send digital responses which would
immediately be scored and displayed. The one-way group would score themselves.
In other words, the two-way group would compete against each other; individuals
in the one-way group would compete against a perfect score. After the game, the
alternative pre-fire plans would be discussed on one-way video sent to both groups.
Comparisons ¢f the two groups would Be made in terms of amount of material

learned, attitude toward the instructional mode, and relative cost.

b. Interactive Television and Educational Opportunity

The educational application involved the science-mathematics Special
Interest Center of the Rockford Public Schools. 1In 1974, the Rockford school
sistem established two Speclal Interest Centers--one for science and mathe-
matics, the other for language arts. Tho centers are stéffed with content
specialists in contrast to the generalist classroom teachers of the eleme;tary
schools. Each week, entire classes (including the teacher) from four of the
elementary schools are bused to a center where they participate, for the

entire week, in the educational activities there. The program does three

138 -




IT1-28

; ;things: 1) It exposes the youngsters to an intensive learning experience
;f.in a well-equipped facility staffed with experienced content specialists;
5; 2) It provides a socio-economic and racial classroom mix not usually found
. in Rockford's elementary schools, and 3) It gives the elementary classroom
teachers a week of apprenticeship in specific content instruction.

The purpose of the cable television application was to reinforce the
pupils' and teachers' experiences at the science-math center, In addition,
cable would be used to acquaint parents with the center for the purpose of
encouraging home support of classroom activities.

One~half of the classes attending the science-math center would receive
- cable reinforcement. Prior to the week at the center, an orientation program,
via one-way cable, would be sent to the participating schools. Pupils,

‘teachers, and parents would be able to see the programs. Also during that
~ week, two-way viceo would be used so that the students and teachers in the
~ participating classes could be introduced to one another and begin work
prior to their center week.*

During the week at the center, one-way video would be employed to
- demonstrate center activities. These programs would be sent out on the
~ entire cable system. Thus, all subscribers could receive them including
s‘parents of children in both the experimental and control groups.

After the week at the center, two-way video activity among the experimental
:;schools and the center would be resumed on a twice-weekly basis so that classes
- could continue joint Projects, and acquaintances made during the center week
rcould be maintained. The post-center activities would also include continua-

‘tion of in-service teacher training.

"* The two-way mode might also be used to allow parents to become

‘acquainted.
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0f each group of four schools, two would receive the cable reinforce-
mént. Each of the two schools and the Special Interest Center would be
assigned their own non-standard broadcast channel and would be equipped with
cameras, transmitters, and three monitors. Each monitor would be tuned to one
of the three assigned channels so that participants could see their own site
and the two others--each displayed on a separate screen. There would also
be earpieces for the participants at each site in order to avoid audio feedback.

c. Early Screening/Intervention of Childhood. Learning Problems

The direct service to the handicapped involved early screening and inter-
vention in childhood learning problems. This application was intended to help
parents of very young children (2-4 years) identify potential learning problems
and, when necessary, deliver appropriate intervention services.

One-way video with digital response, one-way video with mailed response,
and face-to-face professional examination would be compared. It was expected
that 500 households with children two through four years of age would participate ;
in the experiment. Each participating household would receive a limited-button |
terminal. During the screening phase of the project, the households wouldAbe'
divided into three groups: 1) Those initially using the interactive mode,

2) Those initially using the one-way mode, and 3) Those initially having the
children examined at a testing center.

The response terminal would be activated for those using the two-way
mode. A child development professional would conduct the live television
program. The professional would establish that the parents had all the neces-
sary materials at hand, saying, for example, "Would you push the 'yes' button
when you have the blocks?" When everyone was ready, the professional would then
lead the parents through ghe tests, pacing the procedure to take into consider-—

ation responses indicating that the program was going too fast or too slowly.

140 -



I11-30

At: intervals the professional would ask for responses to show whether the
children were performing the tasks in question.

Using one-way television,no immediate response, and therefore no pacing,
‘would be possible. These television programs could be given live or on tape.
Parents would £fi1l out 2 form indicating which tasks their child was able o

perform. The parents would mail the forms to the project office.

The face-to-face examination would be done, by appointment, at a local
school.

After each group finished its initial testing, the service mode would be

- rotated 80 that parents who used two~way would then use either the one-way or
face-to-face mode. The modes would agai; be rotated so that each child would
ultimately be evaluated in all three modes.

The comparisons among the modes would be made on the basis of the number
of problems detected, the agreement between the examiners' evaluations and the
parents', the cooperation rate of the parents, the relative costs, and the
parents' attitudes toward the delivery methods.

The second phase of this application would involve only those children who
displayed learning problems. It was expected that about 120 children would

. participate.

All 120 children would receive center-based help. Sixty of the children
would, in addition, be éiven supplemental treatment via one-way video/digital
regponse television. The incrgnéntal.benefits of interactive cable would be

- measured in terms of parent attitudes toward themselves and their children,
parent social relationship skills, and the child's progress toward the norms.

d. Clable Information and Referral Service

The citizen information and referral application would provide access

to a centralized computer-assisted data base.* Three access modes were to be

‘*The county's manual information and referral system would have been adapted g
for use in this application.

ERI
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compared. They were:

1) Cable Information and Referral System (CIRS)

Five hundred limited-button terminals would be distributed to homes
selected through a combination of randomization and socioeconomic criteria.
Those homes would be able to receive a dedicated Human Services channel.
Programming on the channel would consist of descriptions of city services shown
on a rotating schedule. At intervals during the programs, viewers would be
able to push appropriate buttons on their terminals indicating such things as
a need for more information, a desire to enroll in a program or convenient hours
for an appointment. Two to four service areas would be discussed each week.
Multiple choice questions would permit viewers to designate the specific agency
suitable to their needs. The agency chosen would automatically contact the
interested viewer.

2) Telephone Information and Referral System (TIRS)

Clients would call a central office where a referral worker would process
the client's inquiry. The referral worker would have access to the same
data base that was available directly to the viewer in the CIRS mode. In this
instance the selection of the appropriate agency would be mediated by the re-
ferral worker.

3) Neighborhood Information and Referral System (NIRS)

Clients would come into neighborhood centers. Face-to-face contact between
client and referral worker would be the only operational difference between the
NIRS and TIRS mode.

Comparisons among the three modes would be made for per capita use--
particularly in relation to "social stigma" areas such as venereal diséase—-
demographic differences, contact duration, information gained, aftitude toward

the system, referral rates, and costs.
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e. Legal-Judicial Uses

The final application involved the interface between the legal-judicial
system and the needs of legal professionals. This application was divided into
two separate experiments: 1) The collection of pre-trial depositions from

‘l witnesses and 2) The delivery of legal information.

1) Pre-Trial Depositions

For the first experiment, court studios would be set up at the Rockford
Police Headquarters, at the courthouse, and at several decentralized sites near
attorneys' offices. Twenty-one pairs of attorneys would be randomly selected
from the members of the Northern Illinois Bar. Each pair would be assigned the
role of opposing attorneys taking depositions. Twenty-one police officers
would be randomly selected from local law ehforcement agencies. Each'police
officer would be assigned the role of witness. Thus, a palr of attorneys and
a witness would form a set to simulate the conditions of deposition‘taking.

Three communications modes would be compared. The first mode was full two-
way video. The attorneys were to be located in their respective court studios;
the witness;at the Police Headquarters studio; and the court reporter, at the
central studio. Unlike the Special Interest Center application, which used a
separate channel for each origination point, the deposition participants would
share a single channel. The court reporter would control the switching equipment.*
Participants would signal the court reporter when they wanted to speak.

The second mode was mixed telephone and cable. Here, only the witness
would be seen on felevision. A telephone link would connect all participants
so that they would be in voice contact. As in the full cable mode, the witness

would be at the studio at Police Headquarters. However, the attorneys and the

;'* See technical section p. III-64, for a discussion of switching.
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court reporter would participate via telephone from their own offices.

The third mode, the control, utilized the conventional face-to-face deposi-
tion procedure.

The attorney-witness sets would be rotated through the three treatments,
so that each set would be able to compare the modes.

In the two treatment modes (i.e., cable and cable-~telephone) the testimony
of the witness would be recorded on videotape. The attorneys would not be seen
but their voices would be heard. These videofapes would be shown to a panel of
judges (selected from the state court bench) and jurors (selected from the jury
rolls). The panel would be asked to compare the tapes and the stenographic
record taken from the live deposition treatment. The purpose of the judging
would be to determine whether there was a perceptible variation in the deméa—
nor of the witness depending on the mode of deposition taking and whether
the pénel believed that either or both ;ethods of video testimony would be
acceptable as a means of taking depositions.

2) Delivery of Legal Information

The second experiment in the legal application was the delivery of infor-
mation. The three parts of this experiment involved: 1) Legal research,

2) Court and legal news, and 3) Court calendars. The parts were to be phased
so that the second and third parts would be incremental to the basic system.

In the first phase, broadband coaxial cable and conventional cable band-
width would be compared as conduits for carrying computer-assisted communication
for legal research. There are several systems that currently provide access
to remote computerized legal data bases via an interactive telecommunications
system. One system, LEXIS, uses an electronic keyboard terminal to communicate,

over telephone lines, with a data base of case and statutory law. In return

information is displayed on a cathode ray tube (CRT). Facsimile hard copy is

.‘ AEJL5l%1 

also delivered electronically.
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In this experiment, 30 Rockford area attorneys would receive LEXIS terminals
to access the legal data base in Dayton, Ohio. Each of the attorneys would
operate the terminals at two different speeds.* The two speeds would be
compared in terms of user attitude (expected to be more positive toward the
S higher speed).

In the second phase, legal and court news would be sent over the cable
system to public officials and attorneys. Legal and court news is typically
| delivered iﬁ a format characteristic of both mass newspapers and individually

addressed letters. Many items in the legal newspapers are general announcements
requiring no response. Other items require answers. For example, a "drop"

1ist states the intention of the court to drop certain cases unless the attorneys
request that they remain on the calendar.

In this experiment, a court clerk would enter items (from pre-selected
categories) on a character generator. The generator would continuously trans- -
mit the stored information.

Four groups-—each with five members--would be compared. Group One would
receive the information via two-way cable on addressed keyboard terminals. A
terminal would be signalled when an item of interest to its particular address
appeared. A hard copy facsimile would automatically be delivered. The office
operator would send an upstream digital response if required (e.g., transmission
of the attorneys schedule to the court).

Group Two would receive the information via two-way cable on non—addréssed
limited-button terminals. The office operators would monitor the terminal in
- the same way that they would read the legal newspapers. As explained by MSU's

Tom Muth, when an item requiring response appeared (e.g., "Do not drop case.")

*A discussion of the technical details can be found in the technical section,

p. III-53. .
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the operator would push the appropriate combination of buttons to send the up=
stream response. The kinds of response possible electronically would be
limited by the number of buttons on the terminal, Complex replies would have to
be transmitted in conventional manners.

Group Three would receive the information via one-way cable. As in
treatment two, the terminal would have to be monitored. In this case, however,
all response would be by conventional mail or telephone.

Group Four would both receive and transmit information in the conventional
manner.

The groups would be compared as to utilization of the system, time savings,
user attitude, and message accuracy.

The third phase would introduce remote court scheduling. Treatment groups
and measures of comparison would be identical with those in phase two.
Discussion:

The MSU/Rockford relationship was unique among the seven consortia in that
it was initfated by the city rather than the research organization. The city
of Rockford, on learning of the NSF program, held what amounted to a mini-
competition. A committee of aldermen contacted and interviewed representatives
from several universities in order to find the most comfortable "fit." According
to one of the committee members, "MSU seemed to be the oﬁly school that wanted
to do the same things we wanted to do and was ready to do it right away."

The MSU/Rockford design study reflects both the particularism of the
initiating city and the scope of a broad-gaugéd university, Two of the appli-
cations are especially illustrative,

The firefighter training application is, in content, virtually unique
to Rockford. The city's fire chief, James Cragan, is a doctoral candiate in
administration. He has written and lectured on pre~fire planning and has

weighted that subject equally with extinguishment in his own department.
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LH1While pre-fire planning may not be a priority item in the training programs of
most fire departments, the general framework of the application (mastery-based
curriculum, alternate delivery systems) as developed by MSU is widely applicable.

The educational application, based on the Special Interest Center, is also
specific to Rockford. Again, the general framework--especially the remote
delivery of apprenticeship training for teachers--is generalizable and of great
interest,

The MSU/Rockford study as a whole generalized from the particular. This
is in contrast to most of the other service~delivery oriented applications
which particularized from the general (e.g8., Rand's adult education, Lehigh's
- Social Services for the Handicapped, CTIC's In-Service Training for Nursing
Home Persbnnel).

Status:

The firefighter training application was funded by NSF. As of this -
writing the curriculum was beihg developed and the computer'was being tested.
System testing is scheduled to begin in spring 1976. The program is scheduled
to become operational in the fall.

All of the other applications are being redesigned by the consortium and

funding is being sought.
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6. CONSORTIUM:

New York University

City of Reading, Pemrsylvania

Berks TV Cable Company

Berks County Seni:i: Citizens Council
Reading Housing Authority

For additlvnai information contact: Mitchell Moss, Alternate Medis Cevier
N.Y.U. S¢hcol of the Arts, 144 Bleeker Street, New York, New Yort 39017

Description:
The NYU/Reading design was unique in that it selected a single target

population, i.e., the elderly, with which to work. Using that popﬁlation
as a prototype, the consortium proposed to explore the process of‘communicationsf
as it developed through teleconferencing. -
Three Neighborhood Communication Centers (NCC's) would be linked with two~
way video capability. The NCC's were to be located at a multi-purpose senior v
citizens center, a public high-rise apartment building for 165 elderly people
(also used as a congregate eating center), and a public garden development for
ii8 elderly people within a larger public housing complex. Other two-way lo-
cations, such as the mayor's office, would be added to the network on an ad hoc i
basis. The added locations would receive semi-fixed equipment, to be moved as  ;%
needed. |
The participants in the interactive programs would be the elderly them-
selves, service providers, and members of public and quasi-public agencies.
The programﬁing would be planned and produced by the elderly and would be molded‘f;
by their interests. However, three broad subject areas would be emphasized. B
They were: 1) Outreach programs, which would attempt to increase the number of L
senior citizens who take advantage of benefits (such as food stamps); 2)
Informational programs, which would help people already enrolled in a program

to take full advantage of its benefits; and 3) Actual service delivery, which
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sg‘present some of the services provided by Berks County Senior Citizéns Councii,
hi‘e.g., recreational activities, crafts classes.

Most of the communication among the participating locations would be through
two-way video, in which the participants would be able to see and hear one
another, with the switching managed by a program director located at the
headend.* Occasionally, programs would be produced utilizing a one-way video
open—-audio mode.

One-way "broadcast" type television would carry the programming to 200
. homes equipped with converters. These homes were divided into two groups. The
. first would contain elderly people who did not have easy access to any of the
NCC's. TFor them, the programs would act as a substitute for center éctivity.

The second group would be composed of elderly people with easy access to the
NCC's. For them, the programs would be a supplement to center activities. Both
groups would be able to interact via telephone. None of the programs would be
cablecast on open circuit. Only locations with converters (including the par-
~ticipating sites) would be able to receive the programming.

The project was to be evaluated both in terms of the impact of the NCC's
on senior citizens' behavior (e.g., Do they make greater use of services? Is
their competence as consumers improved? Do they participate more in community
affairs?) and the process and operation of the NCC's (e.g., Can. non-professionals
learn to use the technology? What are the optimum mixes of subjects, participants, f
and communications modes?) . Matched groups would pro§1de the controls. An
analysis of NCC costs would be undertaken.

It was the intention of the consortium to train the participating senior

*See the discussion of multipoint two-way video, p. III-62.
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citizens in the use of the equipment and to prepare them, in conjunction with

1‘severa1 community agencles, to assume direction of the operations at the end of

the experiﬁental period.

Discussion:

The Alternate Media Center of N.Y.U. has been working with Berks TV

Cable Company and the City of Reading since 1971. The purpose of the affiliation
~was to train citizens to use the cable system as a tool to communicate among
themselves and with the city government. The cable system itself has intermit-
tently set up multipoint two-way video demonstrations and i1s, to our knowledge,
the only cable system in the United States with extensive experience in tele-
conferencing.

Thus, the NSF design study was more in the nature of an extension of an
ongoing association than a new project. The attitude of NYU/Reading toward
cable as a cormunications tool is in sharp contrast tc that of Lehigh/Allentown.
Where the latter regards digital upstream communication as the only efficient

use of the resource, the NYU consortium believes that this "voting" aspect of

i .citizen-government communications is unnecessarily limiting. According to

- Co-principh1‘Investigﬁtor Mitchell Moss,voting is an important but relatively
small portion of the political activity of a community. Dialogue, he says,
in the form of bargaining, negotiating and just plain conversation is a more
wide-spread form of interaction. Moss feels that, "Technology should not be
used just because it is available. It should not determine social processes
“ but shguld be a tool of them." The NYU/Reading design study, therefore, was

a product both of the available communications network and of the philosophy

i  that brought the network into existence.
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Status:

The NYU/Reading design was funded by NSF for implementation. In December
1975, the multipoint network was activated and began test operations. Through~
out December, the Neighborhood Communicuations Centers were céblecasting.

One series, “Adventures in Maturity," had been produced by a local retired nurse
with the help of the Red Cross. That was the first production done without the
help of the project staff,

The degree of participatijon of the senior citizens in the various programs
seems to depend on the subject matter. According to project coordinator, Eileen
Connell, the greatest participation was in one of the crafts demonstrations when
about 80 elderly people participated. The most popular series has been a morning
sing-a-long with a pianist and leader at one of the centers and participants
joining in at remote locations. About 40 people regularly participate in the
sing-a-long.

The purpose of the December test run was to determine what formats would be
most suitable (series, rather than single programe, are preferred), to select
production times most conducive to participation (late morning rather than
early~-at least until the weather gets warmer), to train equipment operators,
and to adjust the audio levels. The tests are nearly complete and the experimental
cycle began in January 1976.

Memters of the community who will act as the post-experimental staff are

currently being selected and trained.
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7. CONSORTIUM:
Cable Television Information Center/The Urban Institute

City of Peoria, Illinois
General Electric Cablevision

For additional information contact: Stanley Gerendasy, Cable Television
Information Center, 2100 M Street, N.W., Washington, D.C. 20037

Description:
Like Rand/Spartanburg and MSU/Rockford, CTIC/Peoria designed discrete

applications using several interactive cormunications modes. CTIC recommended
a basic "package" of three applications. They were 1) A citizen participation-
polling application using limited-button response terminals, 2) A practitioner
consultation demonstration using a switched network for cn~demand two-way video
communication, and 3) In-service training for nursing home personnel using a
multipoint two-way network for scheduled communications. The consortium also
proposed two add-on applications: interactive programming by senior citizens
and vocational rehabilitation for the severely disabled homebound.

a. Citizen Participationlﬂalling

The citizen participation-polling application would have presented infor-
mational programs abimut city services, problems, and priorities. Each program
would be followed by an electronic poll. The application had three phases,

In the first phage, 150 limited-button terminals would be distributed to
randomly selected households throughout Peoria. Programs would deal with topics
of city-wide concern (e.g., the public transportation system). After a brief
introduction to the topic, filtiple choice questions would be asked (e.g.,

Are the buses you ride too crowded?) Respondents with terminals would push

the appropriate button (Never. Once in a while. Often.) and the aggregated
answers would be shown immediately on the television screen. All cabled house-

holds tuned to the chamnnel would be able to see the programs.*

*As in the DRI polling application, viewers who did mot have terminals could
respond by mail or phone, for subsequent tabulation.
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In the second phase, the terminals would be redistributed within a homo-
geneous neighborhood. The programs would reflect the interests of the selected
neighborhood. The third phase would be similar to the second but directed to a
neighborhood with different socio-economic characteristics. The application
would be evaluated in terms of impact on both citizens and government and the
consistency of cable poll results would be checked against telephone and face-
to-face standards. Costs would be compared with conventional mail, in-person,
and telephone surveys.

b. Practitioner Consultation

The second application, the practitioner consultation demonstration, was
planned in two phases. During the first phase, five nursing homes and eleven
"backup" agencies (e.g., mental health centers, hospitals, physical rehabilita-
tion center) would be assigned fixed, two-way video equipment. The video-
network established would allow any participating unit to communicate with any
other participating unit on an on-demand basis.® This would permit remote ex-
amination and diagnosis of nursing home patients. The service was expected to
- be particularly useful in cases of acute illness during "off hours" when only
paraprofessionals were on duty at the nursing homes. This phase of the appli-
cation was to be evaluated in terms of user satisfaction, cost savings due to
decreased ambulance use and the effect (e.g., stress symptoms) on those patients
who were examined by video, relative to those who were transported by ambulance.

Portable equipment was to be added during the second phase of the demon-
stration. Here, field workers would be equipped with lightweight video equip-
ment that could be set up as two-way video origination points from any cabled

location. For instance, a children and family service caseworker, encountering

- *See the description of external switching below.
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a multi-problem situation, could arrange sequential video interviews with
appropriate agencies (e.g., Council on Alcoholism, Family Health Center)
without having either to accompany the patients to the interviews or to rely on
their arriving by themselves. This phase of the experiment would be evaluated
in terms of overall utilization.-Sub—evaluations would be in terms of each of

the agency's own goals.

c. In-Service Training for Long-Term Care Personnel

The third application in the basic package was iﬁ—service training of
nursing home personnel. Eight long-term care facilities were to participate
in the project. Four of the facilities would receive the training programs
via two-way video. The other four would receive them one-way, with no inter-
active capability.

The two-way mode would utilize dedicated channels--one per nufsing home
upstream and a single shared channel downstream.® The instructor, from a studio
located at the headend, could selectively bring a given facility "on line".
Thus, at any one time, the instructor or one facility--or the instructor and
one facility on split screen--could be seen on the television screens of all
facilities. Audio interaction would be open.

The programs would include a series on working with the aged (directed
training" (for nurses' aides), and special topics for nurses.

Comparisons between two-way video and one-way video would be made with
regard to impact as indicated by employees' attendance at lectures, their
attitudes toward their. jobs and training, and by reference to relative performance
vis-a-vis selected aspects of the quality of service provided. Further com-

parisons would be made between the before and after states of the facilities.

*See the discussion of multi-point two-way video, p. III-63.
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d. Interactive Programming by Senior Citizens

The fourth application, interactive programming by senior citizens, was
suggested for implementation only if '"budget considerations warrant." *

Peoria has between thirty and fifty centers of activity for elderly citi-
zens. Those centers include golden age clubs, the communit& rooms of senior
citizen housing complexes, and congregate eating centers. In this application,
20 of those centers would be linked in a cable network. Each week, five of
the cente 's would be involved in interactive programming. Four of those centers
would be given portable two-way video equipment. The fifth would be designated
as the primary origination point and would use a two- or three-camera mobile
unit. The interactive capability (including "prime origination") would be
rotated among the twenty participating centers. In other words, for any given
program, five centers could interact while the other fifteen centers would
have conventional one-way reception. Transmission would be on a standard
channel so that all cabled locations in Peoria would be able to watch the
programs.

Programming, to be determined by the participants, would be in a magazine
format, combining entertainment, information, and service segments. One
‘hour-a-week would be cablecast.

Evaluation questions concerned the degree of participation by the elderly
in center activities, the extent that the programs wefe watched by the elderly
in the home audience, and any increased use by the elderly of services or

~ benefits described in the programs.

.- % The NSF grant specified that the cost of implementation should be within a
. range of $750,000-$1,000,000. The addition of the senior citizens application
. would have caused the CTIC/Peoria design to exceed that limit.
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e. Vocational Rehabilitation

The fifth application was to provide to-the-home vocational rehabili-
tation training for the severely disabled homebound., At the t;me the design study
was done, Peoria had no program for the severely disabled homegound. Thererore,
in order to implement the delivery of training via telecommunications, it would
have been necessary to assemble the basic components of a homebound program
-~e.g., the homebound population would have to be identified and evaluated and
potential employers would have to be found. Implementation money from NSF could
be expected to cover the telecommunications delivery, However, the bulk of
the necessary funds would be for start-up costs and would have to come from other
sources. Thus, the consortium di& not include the vocational rehabilitation
application in its basic package but requested later consideration contigent
on its ability to attract first-phase funds.

The project would concentrate o»n training the severely disezbled homebound
for employment in high skill and judgmental jobs (e.g., computer programming) .
Fxtrapolations from national statisties indicated that about 150 severely
disabled homebound Peorians would be both able and willing tv be trained for
high-skill employment,

Between 5 and 19 students would comprise each class and between 5
and 7 courses would be given during the pilot period. It was cxpected that
about 50 of the 150 eligible recipients would be trained during that time.

The currisulum to be offered would depend on the match of students and
available employment., Once the mavch was made, two tasks would be ¢aried out
simultaneously. The students would receive pre-training preparation. This
would involve couuseliﬁg for both the students and their families and Jjob-

tool adaptation.®

*For instance, a student with limited hand coordination might require levers on
a machine normally operatied with buttons,
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At the same time, a suitable instructor would be selected from an available
pool at Bradley University, Chicago City Colleges, Illinois Central College
and the Peoria industrial community. The course would be adapted to the needs
of the homebound and delivered, live, via two-way video.

Fixed cameras would be located in the students; homes. The interactive
package would include 1) A lecture or demonstration by the instructor, 2)
Interactive questions and answers between instructor and students, and 3)
Interactive video monitoring of the students’ progress. The video switching would
operate as in the in-service training application described above.

This application was to be evaluated in terms of student performance (both
in class and on the job), impact of the training on the social adaptation of the
students (e.g., Will they, over time, increase out-of-home contacts?), and
absolute costs of all phases of the demonstration. Comparative evaluations

were not planned.

Discussion:

CTIC's orientation was in sharp contrast to Rand's. Where Rand was
‘primarily interested in experimental research, CTIC was, according to its then
Executive Director W. Bowman Cutter, primarily interested in the efficient
delivery of services. Thus, while the Rand/Spartanburg design selected appli-
cations most amenable to rigorous evaluation, CTIC's selections were driven by
the users. 1In practical terms, this meant that two of the applications—-
practitioner consultation and vocational rehabilitation--were in the nature of
feasibility demonstrations rather than research experiments. An extensive dis-
cussion of the differences between true experiments and pilot demonstrations is
beyond the scope of this report, although we will, for definitional purposes,
touch the subject in the comparisons of research designs, below.* It is suffi-

cient to say here that there is a difference in points of view, that both points

jl‘*s . 1II-71.
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of view are legitimate, and that they are well illustrated by the contrast

between Rand's day care experiment and CTIC's vocational rehabilitation demon-

stration.

Status:

The vocational rehabilitation application received first phase funding
from the Rehabilitation Services Administration of the U.S. Department of Health,
Education and Welfare. The primary grantee is the Illinois Division of Vocational
Rehabilitation. CTIC is responsible for the preparation leading to the delivery
of the service.

The target audience has been expanded to include those severely disabled
homebound for whom a vocational outcome is not feasible. That is, training
in the skills of daily living (e.g., how to get from bed to a wheelchair) will
be taught in addition to the job-related courses. The project is currently
identifying and evaluating potential service recipients and exploring the
employment opportunities in Peoria. The technical design for the application
has been completed. If second phase money is forthcoming, actuai service delivery
is expected to begin in June 1976.

The consortium is seeking funding for in-service training of nursing

home personnel. There are no plans to implement the other applicationms.
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B. TECHNOLOGY

Cable technology to support social service applications is at an
early stage. There has not yet been enough use of equipment to result in
standardized "off-the~shelf" equipment or procedures. As a result, each
consortium was forced to evolve specific approaches to meet its needs. Given
the wide divergence in functional needs, cable systems, engineering resources
available, and some NSF limitations on hardware expenditures, there is no
useful purpose to be served by a detailed review of the technology in each
separate application. The choice of technology in each of the proposed appli-
cations was driven by a combination of factors that is unlikely to occur
again. Consequently, this section concentrates on the general trends dis-

played across the seven proposals. The section is organized around the

following categories:

l. Terminal types *

This referred to relative permanence of the equipment location.
a. Fixed

b. Semi-~fixed

c. Portable

2. Data services
These were servicesinvolved in the transmission of digital data,
i.e., text, yes~no responses, etc.
a. Limited button
a. Keyboard
€. Medium and high speed

3. Video services
These were services involved in the transmission of video and audio.
a. Two-point, 2-way video
b. Multi-point, 2-way
c. Switched
d. On demand, one-way

* Information on the number of terminal locations involved in an application
-'as well as the number interacting simultaneously is given in Table 4
~ Technology Employed, p. III-70a.
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4, Other technologies
Some of the applications made significant use of communications
technology other than cable.

One further area, confidentiality (access to information transmitted or
gathered), was examined. Because of the widely varying approaches to the
problem and the divergence of technical requirements, no attempt was made
to categorize the approaches. Rather, some of the innovative techniques of
achieving confidentiality are highlighted.

As in the rest of the paper, the technical section is written from the
perspective of the social service users. It is not a "how to" guide to cable

technology. Despite the fact that this is a user's description, however,

engineers may find it a useful guide to the proposals.

1. Terminal type (permanence)

The permanence of a terminal installation affects not only the terminal
itself, but also the cable communications system. The effect on equipment
design is obvious. If it is necessary to move a terminal quickly and often,
with little advance notice, the terminal must be verf portable--lightweight
and durable.

The effect on the cable system itself is less obvious. If the terminals
are moved often, it becomes virtually impossible to predict the transmission
paths of messages, what links will be used, even which input locations will
be needed at any given time. As a consequence, a multitude of eventualities
must be anticipated. Thus, the degree of permanence of the terminal installa-
tion has serious implications.

In examining the proposed applications, the terminals seemed to fali
within three general groups—-fixed, semi~fixed and portable. The fixed instal-

lations were intended to remain in place for many months (usually for the
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entire experiment). In those cases, the cable system's transmission paths
could be prepared well in advance to serve the fixed locations. If the
experiments were to become permanent, these locations would be the logical
candidates for service with dedicated communications links (e.g., as paths in
an institutional cable network such as the Philadelphia Police network
described in Chapter II.) Several of the applications, in fact, used such
dedicated cable.*

NYU/Reading used dedicated upstream cable to service a fixed location
outside the area served by the system's two-way plant. Lehigh University
used a pre-existing two-way link between two high schools. The USC/Los

- Angeles study adopted the principle--if not the same transmission line--by
using dedicated microwave links to reach several fixed sites in areas not
serviced by cable. Particularly in the case‘of upstream video transmissions
where the capacity of a normal cable system is usually quite limited (i.e.,
a maximum of 4 upstream video channels per trunk),**it makes particular

~ semse to serve at least the upstream requirements of fixed terminal locations
with dedicated communications. As The Rand Corporation pointed out in its
discussion of point-to-point video and inter-institutional communications:

Point-to-point communications can be introduced into the
service delivery system of local agencies on a trial basis
at a comparatively modest cost, without the costs or capital

commitments of microwave or dedicated cable. After the
system has been proven valuable to users, then a subsequent

* A dedicated cable is an additional cable ingtalled to serve specific uses.
A dedicated channel is the use of one of the channels of the system for a
specific purpose.

** When a cable system that is used to provide to-the-home gervice is also

used to transmit upstream messages, the upstream messages are carried on

that part of the available spectrum that is below channel two--usually no
- more than four channels. This is called a "subsplit" system. In those

~cases where the entire trunk cable is used to provide institutional

services, the "split" is usually made between channels six and seven, permitting
. almost equal channel capacity in either direction., This is called a "mid-split"

| system.
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decision can be made as to what form of telecommunications
would provide the same capacity at the least cost. An
important role of interactive cable systems is as an
interim communications system that will gnable innovations
that would otherwise not be likely to occur. [P. I-5]

CTIC, in its Practitioner Consultation application, proposed to install
a short section of dedicated cable to provide service to several fixed
locations in order to retain use of the upstream capacity in the regular
cable trunk for non~fixed locationms.

A second group of terminals was labeled semi-fixed, i.e., terminals
installed with a lead time measured in days, and a use at any one site
measured in weeks. These terminals occupy a middle ground between portable
and fixed. While the components do not arrive assembled in a neat off-the-
shelf package, the requirements for assembly are not nearly so rigid as they
are for portables. There is time for adjustment each time they are moved.

Nor need they meet the stringent requirements for durability demanded by
portables. In addition, their mean time between moves and the predictability
of their locations permits a degree of "fine tuning" of the cable system that
is not possible when portable terminals are used. Using semi-fixed locations,
there is time to test the equipment und the transmission paths whenever the
terminals are relocated. However, the gain in packaging and engineering ease
is traded-off against the convenience of use. The trade-off 1Is illustrated
by the day care application of Rand/Spartanburg. According to the proposal,
[P.IV-12] the time between movement of the terminal must be "at least two
weeks to avoid too much disruption in the facility and to minimize transporta- -
tion of equipment." Lack of portability has its price.

The last category was portable terminals. There were two experiments

that used portable terminals. The first was USC's Electronic Public Counter

(EPC) in which teleconferencing was used to arrange job interviews between
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gnlapplicants at the EPC and job counselors located at city hall. The applica-
tion proposed the use of a "Video Cart" to bring the terminal to the job
counselor. The other application using portable terminals was CTIC's Practi-
tioner Consultation which used a video terminal carried in two suitcases
weighing 18 pounds in toto. In neither case were these terminals standard
"off-the-shelf" products.

USC's "Video Cart" ‘would probably have been an adaptation of a prototype
that has been developed by the University of Cincinnati for its hospital's
use. CTIC found it necessary to custom design the terminal from available
components.

The second problem associated with portable terminals is their effect on
cable systems. Because a portable terminal may be attached to the system at
any one of a large number of points on short notice, the entire cable plant
must be constantly maintained at adequate performance levels. Portable
terminals, unlike semi-fixed terminals, do not allow for "fine tuning" of
the cable plant to ensure adequate performance.

The use of portable equipment, rather than fixed or semi-fixed, permits
_ 8reater utilization of a cable system's ability to reach a substantial
portion of the population. Cable operators, however, have had very little
'experience with two-way transmission. That inexperience fosters uneasiness
-in dealing with interactive video--particularly with the unpredictability of
portable terminals.

It seems a reasonable inference that this lack of experience in cable's
technical performance, together with the unavailability of low cost portable
‘equipment were two major factors that inhibited the design of applications
that relied on portability. Hopefully, the impetus given interactive social

experiments by the NSF grants will stimulate further technical development.
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2. Data services

The data services used by the experiments fell into three groupings--
limited button, full alphanumeric (keyboard) terminals, and medium or high

speed (downstream only).*

a. Limited button (low speed)

Ovérwhelmingly, digital terminals were used to allow a participant
to respond to questions delivered over a downstream television channel with
one of n responses,where n was small (usually less than ten). In almost all
uses the response was indicated by pushing one of n buttons (e.g., a bank
teller using a Touch-tone phone).** With only a small number of buttonms,
there are severe limits to the number of responses possible. However, for
general purpose use, a limited number of response options is desirable
because of the difficulty in explaining the méaning of each response alternative.

Should the limited button response provide too small a set of responses
for a given application, two alternatives are available. One, the electronic
typewriter, was used by USC/Los Angeles and MSU/Rockford. It is discussed
below.

4 second alternmative is a special purpose keyboard consisting of a

relatively large number of buttons but with each button labeled with a specific

* pigital transmission speeds are usually divided into three classes--low,
medium, and high speed. Low speed transmissions require less than the band-
width of a telephone line (voice grade), i.e., typically 30 or less bits

per second (bps). Medium speed transmissions utilize a telephone line
(roughly 1,200-9,600 bps). High speed transmission requires more capacity
than a single telephone line (above 9,600 bps).

** An exception to the push button response is an n position rotary switch.
This was a technical alternative suggested in CTIC's Citizen Participation
application. The subscriber response terminal used by Denver Research/E1l
Segundo permitted the user to respond by pushing one or morg of. three
buttons, i.e., a three bit binary number..
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5 message.* This type of keyboard is used on some electronic sales terminals

in stores and restaurants. There are no siginificant technical differences
‘between special purpose and 1limited button terminals. The important
differences are cost and flexibility. The special purpose terminal requires
more——as'distinct from different--components and the special purpose keyboard
itself is, by definition, useful for a small number of applications. None of
the seven design studies used such terminals.

All of the limited button terminals were used in subscriber response
applications where the receiving equipment was a television set without any
addressing capability. In a subscriber response system each participant
responds to messages sent to all participants. For instance, the instruction,
"Press button A if you would iike to see a presentation on home canning;
press button B if you would like to see a demonstration of the martial arts"
C‘might occasion three A votes and thirty-two B votes. The result would be a

martial arts demonstration sent to all receivers tuned to the channel. The
individual responses sent upstream cannot be used to direct individual

. Messages sent downstream.

The long-range importance of limited button terminals is that most forms
f of per-program (as opﬁosed to per-channel) pay TV terminals will offer limited
fvbutton capability at little or no additional cost. Thus if the pay cable
} industry evolves toward per-program charges, as many expect it to, then the
_Vincremental hardware cost of implementing the applications which use limited
' button terminals will be low. The economy of shared use was illustrated by

- the Lehigh design that utilized the limited button terminals of Twin-County

Trans-Video's pay TV system and the ::37/Rockford design that used a minor

* For instance, pusking a key labeicu with a picture of sun and clouds
‘might indicate that the user wants a weather report.
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modification of Coaxial Communications' pay TV terminals.

It was notable that no application proposed the use of limited button
terminals in conjunction with upstream voice response although there were
several applications (Rand's Multipoint Data Return and Adult Education
project, Lehigh's Social Service Delivery, and MSU's Early Screening/Interven- -
tion of Childhood Learning Problems) where the addition of audio return would “
be particularly useful. These applications share a common characteristic--a
relatively small group of participants engaged in simultaneously carrying out
some new task (e.8., learning high school subjects, examining their child for
learning pfoblems, etc.) As the experiments are currently planned, the only
way of indicating a lack of understanding is to push a button. A more
flexible feedback mechanism seems appropriate. A microphone in each terminal
whose operation was contfolled by the leader would be a useful addition in
this context. A participant experiencing difficulty could then signal by
means of a response button, "I have a question to ask." If appropriate, the
leader could then activate the participant's microphone allowing the question
to be asked.* 1In these cases use of a dial telephone is less desirable because‘
of the additional time delays and distraction caused by the dialing.*x However, i
when either the number of participants increases significantly or when the,

immediacy of questions is not important, the dial-up telephone is an acceptable

* Obviously in some cases the ability to ask verbal questions may be
counterproductive. The argument is not that all uses of limited button
terminals by small simultaneous groups need voice but that many could
benefit by its presence. Nor is the use wasteful of capacity since one
audio chanmnel can be shared among all users since the leader controls what
is, in effect, a big party line.

** Nor is a full keyboard likely to be an adequate substitute for voice
communications. For example, in Rand's use of limited button terminals it
is unlikely that students in an adult basic education class would find a
keyboard an adequate means to communicate their difficulties.
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&i alternative. In either of those cases, a question period at a predetermined
point in the presentation can be adequately handled using dial-up telephones.
Or, as in the case of MSU/Rockford's Cable Information and Referral Service,
the use of a telephone by a participant who found the possible response
over the limited button terminal inadequate, would be acceptable. 1In such an
application there would be no strong reason to add voice capability.

The most probable reason for the absence of voice capability is cost.
Although limjted button systems are not yet "off-the-shelf," the basic
components are readily available. Low cost components for upstream audio

| on cable, however, are not yet available and the cost per unit for voice

capability is high.* That cost will probably drop as demand increases.

b. Alphanumeric keyboard (low speed)
Only two applications used full alphanumeric keyboards. They were
USC's Electronic Public Counter and MSU's Legal Information applizitions. The
- relatively high cost of keyboard terminals precluded their use in large
nunbers (neither application used more than ten terminals). When transmitting
low speed data, cable has an advantage over telephone lines only when there
- 18 a large number of simultaneous users. Thus, the applications proposed
" offered no improvement over the communications capability available from the
}telephone system. In fact, the Electronic Public Counter would actually have
‘used telephone lines, primarily because the same system was to have gerved

both cabled and non-cabled areas.**

“* For example, the bids for the limited button terminals that included upstream
audio component by one popular hardware supplier were about two-thirds higher
than for limited button terminals without audio (from $300 to $500 per unit).

** Two of the applications that received implementation funds use limited button 4
terminals (i.e., MSU's firefighter training and Rand's high school equivalency )
training). Since most of the components used in limited button terminals

‘are identical to those used in alphanumeric keyboards, the experience gained
from the use of 1imited buttons will be transferable to the use of keyboards

pn cable.
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c. Medium and high speed data services
Both limited button and keyboard systems involve the transmission

of information at relatively low speed, compared to the capacity of a single
TV channel. Keyboard systems rarely exceed three hundred bits per second per ter; 1
minal, in contrast to the million bits per second that can be transmitted over a |
TV channel. Thus, keyboard and limited button terminals are considered "low
speed." Two applications proposed to use higher speed terminals. They were
DRI's Interactive Information Services in Public Places and MsU's Use of Cable
for Computerized Legal Research. Both of these applications proposed to
transmit text downstream to a user at rates faster than those found in low
speed services. The users would use a low speed keyboard to initiate their
requests.,*

The DRI application used a "frame grabber." A "frame grabber" system
sends whole frames** from the headend downstream to specific terminals. Since
a standard TV signal consists of 30 frames per second, a "frame grabber" system
using one TV channel can transmit 30 separate messages per second. At the
receiving terminals the address of each incoming picture frame is checked.
When a match is found, (i.e., that picture frame was addressed to that terminal),
the frame is simultaneously displayed on a TV set and stored in some form of
recording device. The recorded signal is then used to "refresh" the TV
screen until a new frame is sent to that terminal.

A "frame grabber" is a high speed system that uses video transmission.
That is, an entire picture is sent from the headend to the TV set. Since the

DRI application, in common with most "frame grabber" applications proposed

* Note that there is no need for a higher bit rate upstream since the limiting
factor is the user's ability to type, not the speed of the transmission.

**x A "frame" is a still picture that fills the television screen.
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'in the literature, used the "frame grabber" to transmit discrete date-—in
:'this case, alphanumeric symbols , it was classified as a digiral service.

It should be noted, however, that the srstem could just'aa easily transinit
analog data. In other words, if a user were to ask, "What time does the baus
‘leave for Los Angeles?" tne response could be either the alphanumeric sywbols
"7 o'clock" or a picture of a clock with the bands pointing at the relévant
time. In a "frame grabber" system, the image shown on the TV screen is ccmposed

at the headend.

The medium—speed* system proposed by MSU involved digital, rather than
video, transmission. Here, the Picture is not composed at the headend, but
{ by equipment connected to a video display terminal. Binary units for infor-
& mation (similar to the dot and dash of the Morse code) are transmitted from
;‘the headend and translated into alphanumeric symbols at the termin;i.. The
) symbols are displayed on the screen. Unlike the "f}ame grabber," analog data
: cannot be displayed.
The MSU application would have tested user reaction to two transmission
: speeds (1,200 and 9,600 bits per second). These speeds would havezallowed
%‘the transmission of an average display page of text in seven and one-half

?’and one second, respectively.

.- *The MSU report described the system as '"broadband." "Medium speed,"
:however, is a more accurate term since the transmission speeds proposed,
j@iae., 1,200 and 9,600 bits per second, can be handled on dedicated telephone
“"lines and dial-up telephones lines, respectively.
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The DRI and MSU applications which used medium and high speed data services

j.shared two distinguishing characteristics. Only a small number of terminals

~ (ten in the case of DRI, five in the case of MSU) were used and in both cases

:fthe terminals were to have been donated by the hardware vendor. The limitations

" on hardware dollars effectively precluded the use of medium- or high-speed terminals
under any other conditions.

' *
3. Video services

Some of thé%experiments used the upstream capability of the cable
'system to carry on two-way video programming, Two aspects of these uses
are of particular interest: 1) How locations talk to each other and 2)

‘How much lead tﬁpe is available in setting up the commﬁnications links.

The subject can be addressed either in a functional way (i.é., who is
communicating with whom) or in a technical or actual way (i.e., what paths
do the signals follow.) This section will discuss both approaches. It
should be borne in mind, however, that from the point of view of the user,
the functional (or virtual) link is what matters. If A wants to talk with B,
the participants are not and should not be concerned that their images
detour through the headend. While this section is.not intended to provide
- a complete engineering guide, its purpose is to describe the ambiance of
“‘implementation 80 that engineers and users can, at the very least, speak
’ithe same language.

The simplest teleconferencing situation is two locations talking to and

j‘éeeing each other, i.e., a two-point, two-way video service. The overall

.- *The contributions of the participants in a seminar on teleconferencing held
under the auspices of George Washington University's Continuing Engineering
.-Education Program (October 15-17, 1975) were particularly helpful in writing

¥4n this area.
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?%'technical design for the video is straightforward.* Each location receives
the picture from a camera at the other location.  Even this simple sounding
?. clrcuit can conéume a substantial amount of cabie system capacity. If, for
example, both locations are served by the same trunk of the cable system,

as was proposed in Rand's Psychiatric Testimony application, then a total of
four cable channels are used--two upstream out of a possible four**and two
downstream channels out of twenty to thirty available. This is because

the actual communications links must go through the headend. Therefore, each
1link from one location to the other involves one upstream channel to the head-
end and one downstream channel from the headend to the other location.

See Figure 1.***

The upstream channel consumption is not as serisus if the two locations
are on different trunks, since each trunk has the maximum four upstream
channels.

The technology and the user dynamics are more complicated when there are
more than two locations. Technically, tke problem is that the number of
direct links quickly rises beyond reason. For instance, for.three locations,
six links are required; for four locations, twelve links. The general
formula for locations is n(n-1) links. The MSU/Rockford Special Interest

Center application used this configuration for three locatioms.

 *See p. III-63 for a description of the audio.

%% Most two-way cable systems intend to use one of their four upstream channels
‘for digital transmission. (In any event the channel is usually unusable for
-video because of interference from Citizen Band radioc.) An additional channel
may be unusable during evening hours because of high frequency (HF) radio

interference.

*%%In a situation like the one shown here, where one location, aj» is near the
+ path between the second location, aj, and the headend, it is theoretically

liwpossible to tap directly into the trunk, A. In practice this is almost never
one because of the cost of the extra cable to connect a;to A.
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Figure 1

TWO-POINT TWO-WAY VIDEO SERVICE
Actual Links

HEADEND
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Figure 2a shows the functional (as opposed to actual) 1inks involved
with three locations. Each location transmits one output to the two remaining
locations, and receives two incoming links, again one from each remaining
location. Note that this organization precludes the possibility of trans-
mitting different information to different locations, but it is unlikely
that this will be desired because of the difficulty of controlling two separate
cameras and microphones. The implementation of this functional diagram on
an actual cable system is shown in Figure 2b. Here each location transmits
one upstream channel to the headend where it is distributed downstream to
each location.

If more than three locations are involved, it becomes a practical
necessity to use some form of switching, usually in a star configuration.
Here, the signals from each location are sent to a central control where
an electronic selection or combination process takes place. Only one signal
is sent out to each location--either a selection of one or a combination

of two or more images sent as a split-screen (or equivalent) signal.*

* Some of the technical problems inherent in achieving. this are worth
noting. Unless special efforts are undertaken, the frame rates (the rate at
which the total area of the picture is scanned) of cameras at different loca-
tions will not be synchronized. Switching from one location to another

when the two locations are not synchronized will cause a short breakup

of the picture. Maintaining the two locations in "sync" will avoid this
picture interruption. More important, unless the two locations are in
"sync," it is impossible to do special effects such as split-screening or
even simple fades. When only one distant location is involved, the proce-
dure is relatively straightforward since the central location derives its
synchronizing signal from the distant camera. The case of several distant
loca:ions is, however, more complicated. In this case the best procedure

is to have each distant location derive its synchronizing information from

a master location or a common external "sync." If this approach is too
complicated, but screen effects are still desired, the master location

can be successively synchronized with each distant location, In that case,
the participants will have to live with a picture breakup (frame roll) at
each change in synchronism., While these techniques are not unusual in broad-
cast television, they are rare in cable television.
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“Figure 2a

'DIRECT CONNECTIONS
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Figure 2b

DIRECT CONNECTIONS
Actual Links

a, Signal ——————
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b Signal ————-
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Figure 3a shows the functional 1links involved. Implementation of this
network on a cable system is fairly simple 1f the centrai iocation is at the
headend as shown in Figure 3b. This is the solution chosen for most of
the applications (e.g., CTIC's Vocational Rehabilitation, Rand's Day Care).

Implementation of even this configuration becomes complicated if the
central control is not at a headend. In that case, all of the upstream
signals would be sent to the headend where they would be sent downstream,
each on its own channel, to the control, selected and/or combined, (including
the control location's own zignal) and sent back upstream on a single
channel to the headend. That channelwould then be retransmitted downstream
to all of the receiving locations. The demand for channels on the control's
trunk would soon exceed the supply. See Figure 3c. If more than one origin-
ating location is on the control's trunk, the chaos is virtually immediate.

These technica; complexities of multiple locations only reflect the
more fundamental issues of multipoint communications, i.e., who talks to
whom, when? Any multipoint teleconference witﬁ more than a few locations
needs extremely strict protocol to control the communications f£low.
Multipoint communication is, on some respects, analagous to a classroom.

In a traditional class, the instructor lectures and then calls on students
for questions and answers. That is, the two-way communications flow is
between the instructor and a single student at a given point in time.

To transfer that classroom condition to a shared-channel, multipoinf
communications system, the instructor would "call on" the student by causing

that student's image to appear on the screen.
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Figure 3a

STAR CONFIGURATION
Functional Links
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" Figure 3b
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Figure 3¢
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If the classroom is not traditional, however, but is a seminar, the
problem is exacerbated. Here, the communications flow 1s not instructor to class,
'interspersed with instructor and student, but student to student to student,
‘1n unpredictable patterns. To transfer the seminar condition* to multipcint
.shared-channel video requires a '"gatekeeper" of some sort and fairly complex
rules of the road.

It isworth noting that of the roughly 15 meeting-oriented teleconfer-
‘f encing systems in the world only one that we know of—the British Post
2;0ffice's Confravision--handies more than two locations. Confravision can
;fhandle three locations by having six communications links so that each location

- *k
;' can see the other two,

Even in cases where the video is simple, such as two-poiat two-way,
the audio portion of the circuit can become very complex. The difficulty
involves the necessity to prevent the audio from "feeding back" from the
'loudspeaker to the microphone. At low audio levels the "feedback" produces
an unwelcome echo. At higher levels, the audio system will "howl." This
. has been a particular problem in general purpose teleconferencing systems
: where the intent has been to provide as natural an environment as possible,
thus ruling out some techniques which reduce Ffeedback such as push-to-talk
microphones (e.g., CTIC's Vocational Rehabiiitation application) or earphones

. (e.g., MUS's Educational application). Where the desire for a natural

*Most business conferences, for instance, resemble seminars.

. **Personal communication from Roger Hough, Stanford Research Institute, on
November 24, 1975. The NYU/Reading Consortium 1is teleconferencing among
three locations. This application, however, has a technical director who

-48 not a conference participant. The presence of an "outsider" would be
unacceptable in many business confereaces,
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environment has been a prime consideration, the approaches have been careful
placement of microphones and speakers combined with either substantial sound
treatment of the room or a gain-switched aviio, i.e., adding losses to the
microphone outputs of those participants not currently speaking to reduce
the feedback path. The audio aspect remains one of the more significant
practical problem areas in teleconferencing.
a. Switching

There are two general forms of switching involved in video conferences.
In one form, the communications links connect a previously determined group
of participants or locations. The cable system has established connections
between these locations and the switching is under the control--one way or
another--of the participants. The transmission paths are known. The orgina~
ting locations are known. There are no surprises.

The other form of switching* involves virtually nothing but surprises.

Here, the location of the participants (or even the fact that a teleconference

will occur) is unknown until the initiation of the conversation. I this form,

the participants do not control the switching. The cable system must handle
it.

An example of this second format switching was CTIC's Practitioner
Consultation application which had to meet the needs of the following type
of scenario: After examining a patient in his home, the visiting nurse
decides that the patient should be examined by a doctor at a hospital
emergency room. Until this moment no one--particularly the cable operator--
knew that the two locations wanted to communicate. At this point the cable
system must provide a connection at the headend between the two locations.
CTIC proposed to use the video equivalent of a manual telephone switchboard

for this application. Rand, in its institutional application, proposed to

.. *Called "externally switched" in the table.on . III-70a. 189
S o ‘ e ~
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use an automatic switcher controlled by operating a digital terminal. The
automatic switcher would eliminate the need for a person at the headend to
operate the switching equipment.*
Switching is needed to set up the comnections for a teleconference when

the locations of the participants are not known in advance. Connecticns

are still needed, of course, when the locatilons of the partic:pants are known
in advance. But as in the case of fixed or semi-fixed terminals vs. portables,
the longer the lead time, the more likely it is that simpler, less flexible
equipment and procedures can be used.

b. péﬁnstream Video
Most of fhe applications used traditional "broadcast type" downs ream

transmission, i.e., a signal delivered from one point to many. Since this

i the traditiocnal use of cable systems, no new technical issuee are raised.
Tws of the spplications, however, proposed on-demand one-~way transmission. In
oth BRI's Interactive Programming for Home Subscribers and USC's Job Listings
over cable a home viewer could, by telephone, request that a particular
videotape be shown. While this can easily be done there is a severe problem—-
queuing. ince the number of downstream channels on a cable system is

jmited, only a small wmimber of channels can be used for this service. The
result is a large $zorty linz where only one selection at a time can be shown
2. any channel. If this service tecomes popular, the line of requests can
grow very long :s viewers wait In turn to see their selections. Unless the

requpst rate for shewings is kwow o be low, users may become frustrated by

. long walts for their turn.

r——— o 40 s -+

* Decause ol a change in requirements, Rand now expects to use a patch panel.
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i'é. Qphgg-ggpggplgqies

In several a; -.:ations, technologies othsr than cable played a prominent

t“rale. USC, beraw: .of a desire to prﬁvide services to areas not served by
j}l‘-vcable, made ex..:sive use of other technologies. TFor video transmission
?_USC proposed to use either microwave circuits leased from the telephone

i company or private microwave.* As discussed earlier, the use of dedicated
%'microwave links was consistent with USC's use of fixed terminal locations.

i The other technology widely used was dial-up telephone. This was used in

; applications that displayed information to cable subscribers with a telephone
; number to call for more information. As discussed earlier this is an

a appropriate use when there is no need for a rapid simultaneous interaction.

: *%k
5. Confidentiality

Confidentiality of personal information is not solelv a technical
 -prQb1em. It does, however, have an important technical component and it is
.~ this aspect that will be discussed here. Because of the significant techmnical
| differences betwsen digital and video transmissions, they will be discussed
" geparately.

The use of digital gransmissiOn in the proposed applications raises
: two issues. The first is the confidentiality of the information during
! transmission and the second is the confidentiality of the information after

+ weceipt. The first prcoblem--interception—-is straightforward. While

. *Jsing either the CARS cable relay band (12.7-13.2 GHz), or the business
_microwave band (12.2-12.7 GHz), (p.  of Appendix I).

© *%*kThe term' "confidentiality" as used here, involves the issues concerning

" 'who is allowed access to personal information. These are different issues

- than those concerning privacy. "Privacy" issues involve the nature of the

- information collected. Source: Alan F. Westin, Michael A, Baker, Keport of the

" Project on Ccmputer Databanks of the Computer Science &::i Engineering Board, .

. National Academy of Sciences, Databanks in a Free Society, (N.Y.: Quadrangle Books).
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under certain circumstances interception of the digital messages on the cable
system can be accomplished, translation of the intercepted signals to
their Engiish text meaning is a difficult and technically demanding opera-
tion. None of the applications proposed transmitting information whose
value to a potential interceptor might justify extraordinary investment in
time and effort to intercept and interpret the transmitted messages.
If future applications propose the transmission of extremely sensitive
information, there are readily available cryptographic devices which provide
a wide spectrum of security.

The questions of data confidentiality after it is received, is more
complicated primarily because it is less a technical problem and more
a question of appropfiate public policy. 1In generai the applicatidné used
three techniques--informed consent of the participants, use of currently
accepted prccedures, and sensitivity to the problem éombined with careful
supervision 2f th¢ personnel involved. Often the use of cable allowed a
significafy fuszeaun ir privacy over current procedures., me examplie
was CTIC's Giti:em "articipation/Polling application. The use of cable
technology +!'.wed a siguificant reduction in the number of people with
potential access to the resporzes of a-public opinion poll, thus reducing
the pnssibility of abuse of confidentiality.*

Many of the limited button terminals are combined with a set converter
and routinely report the channel being watched on the television set. The
usual intention is to provide information by household on special channels

such as a pay TV or social service channel and to aggregate "ratings" of

*Note that this refers to the conduct of the polls only. Later dissemination
of results is not affected by the technology used. '
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viewing habits in the community for all channels. There is concern that a
system intended only to collect aggregate viewing data could be used to
collect individual viewing data of regular TV programming.* Some consortia,
such as Lehigh/Allentown-Bethleham, avoided the problem by modifying the
terminals so that only the viewing of certain channels would be reported

to the headend. Other consortia , such as CTIC/Peoria ana Rand /Spartanburg,
separated the con¥erter from the terminal so that no iniormation on viewing
would be reported.

Video transmission raises the same two problems as digital but the
difficulty of the pridlems is xeversed. Unlike the case of digital trans-
mission, unauthorized reception of video transmission over a cable system
might be a serious problem. The lowest level of security used in the appli-
cations was the use of channels not receivable by a normal TV set. 9nly
authorized recipients of the signal were to be given the converters which
permit reception of these signals. As a rule, these converters were the
conventional converters used by ‘the cable industry to provide more than
12 channels. VWhen such is the case, the use of converters to receive special
channels to prevent unauthorized reception is usually less efrective than
when used'on & cable system that does not rormally use convertexs. Even on
systems that do not use converters for normal operatioas, the use of a

special channel by itselfl provides only limited confidentiality, since

*Any attempt to collect and save the viewing patterns of an entire community

on an individual basis would be readily detected because of the large memory

requirements. Detection of the covert observation of a small number of

individuals' viewing hatits would be difficult to detect. Note, however,

. that other, albeit more difficult, techniques exist for determinin: "%« viéwing
habits of particular individuils including the detection of the tu:.._ oscillator

in the individual television set.
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converters can be otherwise obtained.

Aﬁplications, such as NYU/Reading, that used only.a converter and a
special video channel did not carry sensitive information. The desire to
restrict access was motivated primarily by the desire to maintain control
groups, rather than to presexrve confidentiality.

Applications that did involve the transmission of confidential information
used some form of scrambling. . Uefortunately, scramblers available ofi-the-
shelf only scramble the video while leaving the audio unimpaired. Rand
Corporation proposed to use a dedicated frequency assignment in a non-
standard band in order to maintain audio confidentiality.* Because the
CTIC applicationz which required video and audio transmission security used
monochrome video, CTIC was able to provide scrambled video and audio by‘the
simple addition of two interfering signals. This approach would not have
been possible if the applications had used éolor.

Improvements in transmission security over the simple scramblers now
available will be hard to achieve. At present there is relatively little
in the way of alternatives between the simple scramblers used in pay TV
systems and the extremely expensive systems used to meet natio. 11 security

*k .
requirements. Considerable research is needed in this area.

*Rand now expects to use standard telephone service for secure audio.

**The Baltimorzs Defense and Electronics Systems Center, Westinghouse
Electric Corporation, has developed a security technique in conjunction with
their own teleconferencing experiment using the CTS Satellite. The evalua-
tion of the technique will begin near the end of 1976. Westinghouse exXpects
to provide a much higher level of security than found in pay TV systems at
costs lower than those incurred to meet national security requirements.

If those expectations are met, this technique may be of significant use.
(Personal communication from Herb Nunnally, the experiment's Principal
Investigator, on January 6, 1976).
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While the interception of video transmissions raises more privacy
problems than does digital transmissions, once the signal has been properly
received, the problem becomes insignificant. Video conferences are neither

more nor less subject to unauthorized "leaks" than face-to-face conferences.
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C. RESEARCH DESIGN

A comparison of the research designs comprises this section. The research
problems encountered in the NSF proposals are not specific to these studies
but are common to most field experimentation. As this is an already well-
researched and abundantly-articulated area,* this report will discuss research
design solely to describe how the seven research teams Aactually proposed to
measure social service effectiveuess.

A matrix on page 74a cross references the 24 applications with the elements
in research designs and shows the various components of the experimental

designs proposed.

1. Design Classifications

Evaluation research distinguishes among three categories of designs:

a. True experiments. One major characteristic is their reliance on

random samples. Field experiments using cable have a special problem in
achieving random samples since cable systems may not reach all parts of their
franchised areas, and within these areas, not all individuals are subscribers.

b. Quasi-experimental designs. This category refers to techniques that

permit reasonable inferences to be made even without the assurance of random

sampling.

c. Other designs. Called "nmon-experiments," "feasibility studies" or

"demonstrations, we+ “ormats are used when it is impossible to establish

*See, for example, the following: Carol H. Weiss, Evaluation Research,
(Englewood Cliffs, N.J.: Prentice-Hall, 1972). Edward A. Suchman, "Action
for What? A Critigque of Evaluative Research," The Organization, Maragement,
and Tactics of Social Research, ed. Richard 0'Toole (Cambridge, Muss.:
Schenkman Publiching Co., Inc., 1970). Joseph S. Wholey, et al., Federal
Evaluation Policy(Washington, D.C.: The Urban Institute, 1970). Donald T.
Campbell and Julian Stanley, "Experimental and Quasi-Experimental Designi
for Research ¢n Teaching," Handbook of Research on Teaching, ed. N. L. Gage,
(Chicago, I1l.: Rand McNally & Co.) pp. 171-246.
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a control or comparison group (as with DRI's Information in Public Places
application); or when the sample size is very small (CTIC's Vocational Rehabili~
tation use); or where several innovations are being tried at once (CTIC's
Practitioner Consultationm).

2. Data Collection

Among the various methods used by the NSF consortia to collect data are:

1. Researcher-generated data. These are data gathered through such
means as observation or content analysis where, in one respect or
another, the opinion of the researcher is part of the measuring

ingtrument.

2. Subject-generated data. These are gatuered through such means as
questionnaires or interviews.

3. Objective measures. These are tests, logs, counts, or archival data.
They are not wholly objective in that the researcher makes some
assumptions (e.g., the test actually measures the relevant character-
istics, the logs are accurately kept). However, 1f there is a bias, it
will be an objective bilas--i.e., not one generated by the experiment
itself,

4. Unobtrusive measures. The best known example of an unobtrusive
measure 1s the observation of degree of wear of the carpet under
museum paintings in order to tell which Paintings are most viewed,
Unobtrusive measures are most often used when the researcher
believes that more obtrusive data collection will itself influence
the experiment. The ar aption is made that proper inferences can
be drawn from the data. That this assumption is not always
justified can be seen if one considers that the most worn carpet
may be under the painting hung near a Popular meeting point.

When the danger of bias exists, most designs arrange to collect data in
several ways in order to neutralize the effects of the bias.

3. Process Measures

These measures differ from outcome measures (discussed below) in that
they concerr how the operation is getting cn, without regard to the more
general effects it may have, The difference between process and outcome is
. sometimes ambiguous near the edges, For instance, while there 1is no question

that "human interaction with the technology" is a process measure, "placement"
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as a measure of a job training program could be either a process or an
outcome measure depending on the. final goal of the project and the interests
of the research team. Thus, the assignment of measures to either the "process"
or "outcome" categories reptescnt interpretations of goals and interests.

Most of the process characteristics listed in the matrix are self-
explanatory. Listed below are those terms which require definition.

a. Time saving: by professional, client, or start-to-finish transaction.

b. Placement: in employment or community life

c. Attitude toward the process: What are the users' opinions about

transactions over the cable?
d. Cost: various characteristics including rzlative, per unit, per success™

incremental, and absolute costs.
e. Interaction with the technclogy: the "fman factor' characteristics.

For example, can the displays be easil® ::sd? Are the buttofis too
close together?
f. Convenience: 1Is the cable easier tc .- '+ and use than traditional

communications modes?

g. Information dissemination in the & mmunity: Does the presence of
the cable project increase the infermatiun level of people not
involved as participants or audieace?

4, Outcome Measures

The "outcomes" are the real goals or results of the experiment. While
it is encouraging to know, for exaﬁple, that day caregivers' "attitudes toward
the process'" are positive, the experiment cannot be counted a success unless
something more significant happens, e.g., that they like their jobs better,
that the children are better cared for, that the day care sites are cleaner
than would be the case without the experimental treatment. Similarly, it is
small comfort to know that terminal buttons are easy to manipulate if the
citizen to government information flow does not have some positive impact on
the political system.

As with the process measures, only the outcomes, which are not self-

explanatory are listed below:
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a. Attitude toward the environment: Do people feel less helpless? Are
they more satisfied with their jobs?

b. Impact on the system: Has anything really changed?

c. Acceptance by the community or institution: Is cable being used. as
a genuine communications tool or is it regarded as a technological
curiosity?

d. Demographic variations: Are the outcomes uniformly spread or do some
groups behave differently than others?

e. Attenuation of effects: TFor instance, is course material learned
via cable retained as long as face-to-face learning?

f. Credibility of the system: For instance, will information transmitted
via cable be regarded as manipulative or will the system be regarded
as a reasonably unbiased information source?

5. Comparisons

The matrix compares the delivery mechanism proposed in the experiments and

quasi-experiments with the same service via some other communications technol-

*
ogy to determine the comparisons.

*Two of the "demonstrations," DRI's Information in Public Places and CTIC's
Vocation:il Rehabilitation do not make same-service comparisons,
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D,SUMMARY AND CONCLUSIONS

All of the studies proposed a set of applications that varied in conteht.‘
In other words, no design suggested that only a single service or type of
information be transmitted on the cable system., All but one of the teams
propcsed a set of applications intended to affect either the general public
or several segments of the public. Only one grantee, NYU/Reading, elected
to serve a single population-—the elderly.

The applications can be divided into two major cateogries, i.e., those
that delivered a service directly and those that delivered information about
government or a service. All of the grantees proposed at least one appli-
cation that would deliver a service. Of the services, every grantee except
the University of Southern California/Los Angeles suggested at least one
educational application., Those applicaticns included post-secondary education,
in~service training, adult basic education, education for the handicapped,
leisure~time learrning, and a supplement to public school education.

Five of the grantees* proposed some form of mediation service between
citizens and the bureaucracy. That is, at some point where a citizen dealt
with a govermment agency, a form of active intervention was delivered via.
the cable. The purpose of the intervention was to help the citizen cope with
the government. This service was delivered variously. In the Michigan
State University, Cable Information and Referral Service application, for
instance, the intervention was impersonal. By pushing buttons, a citizen

could select an appropriate agency and register for an appointment.

*The exceptlions were Denver Research Institute /E1l Segundo; and Lehigh/
Allentown-Bethlehen.
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In the Rand, Coordinated Services application, the intervention was personal,
The citizen engaged in a teleconference with personnel from relevant agencies,
Whatever technology was used, however, something beyond the transfer of
information happened. The citizen was not simply told how to deal with
government but could actually complete a transaction over the cable.

Two other general categories of service were proposed. They were
problem identification, as suggested by MSU in the screening phase of its
Screening/Intervention of Childhood Learning Problems, and the opportunity
to socialize as proposed by NYU and CTIC in their applications for the
elderly.

All of the studies, ﬁith the exception of Rand's, also proposed an
application that provided an information transfer. These were sometimes
combined with bureaucratic mediation, as was the case of the University of
Southern California's Electronic Public Counter, but in all cases the
information delivery itself was a sufficient raison d'@tre. The information
transfer was sometimes uni-directional, where the function of the technology
was to help the citizen select the most appropriate information. This was
the case, for instance with the "Information" part of MSU's Cable Information
and Referral Service and DRI's Information in Public Places application. Those
three applications (DRI, MSC, USC) were the only instances in which the infor-
mation flowed in one direction.

Five other applications were designed for a bi-directional information
flow. They were DRI's Public Forum, USC's Community Video Conference,
Lehigh's Public Information Messages, NYU's Neighborhood Communications
Centers, and CTIC's Citizen Participation/Polling. Here, the information
went not only from government to citizen but from citizen to government,

One other major category--administration—-was, in the strictest sense

of the word, proposed only by Lehigh, although most of the "bureaucratic
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. mediation" applicators had, as a side benefit, some administrative aid,

One of the intentions of this report had been to identify the component
pParts of each application, to classify them, and to compare the classifications.
The end product was to have been the identification of a consensus on what
services were most amenable to cable delivery, how best to deliver them,
and what outcomes would be trustworthy measures of success.*

As it happened, no consensus emerged; there is no general agreement
among the seven consortia as to how to deliver any given service or informa-
tion and only minimal agreement on how to tell if delivery has been suécessful.**
It became clear that after seven years of intensive discussion, speCulation,
and occasional trials no single theoretic prototype existed to gulde the
research consortia. Nor did the teams arrive at one during the course of
their studies. To date, all that can be said with any assurance is that
whatever cable technology a user may select in order to deliver a glven service,
at least cne responsible research organization will probably agree that it is

the right technology for the job.

*Appendix B contains a discussion of the cluster analysis used for analysis,
**Lehigh's LARC application looks very much like MSU's Screening/Intervention;
CTIC's Interactive Programming for Senior Citizens is similar to NYU's Neigh-
borhood Communications Centers; Rand's Psychiatric Testimony and MSU's Pre-
trial Depositions have many points in common. However, since the sets involve
only two applications apiece, "general agreement" would be an extremely
misleading description.

198



III-78

Despite the continued state of indecision, however, the lack of consensus
has one very positive implication. The money spent by NSF was clearly
- for exploratory purposes and the explorations charted an extremely large
territory. There was almost no duplication of effort. As mentioned in the
Introduction to Chapter I, these studies brought together for the first time
teams of cable operators, local governments, and research institutions. The
studies are not new additions to the "blue-sky" literature. Each application
met tests of need and of technical feasibility. Most of them met tests of
evaluability. There is a very high probability that each application sugges=-
ted would "work." In that sense--and it may be the only "sense" that matters--
these studies form the most significant body of material in the cable
television literature., The implementation phase should produce some

indications of what works best.
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IV. CONCLUSIONS AND RECOMMENDATIONS

During the course of this investigation, it became abundantly clear
that the available data would produce nc¢ firm,. unambiguous guidelines either
for policy makers or for users of cable television. There is no consensus
on the best way to deliver social services .or even on the most appropriate
social sefvices to deliver. Neither the literature nor the sporadic trial-
and-error service delivery projects have produced much more than speculation.

Even the carefully researched NSF design studies failed to provide
definitive conclusions or consensus. In an attempt to identify common
perceptions or pattgrns about what specific technologies are best adapted to
specific uses, the seven design studies were divided into 85 component parts
and subjected to a cluster analysis, the Bond Energy Algorithm (BEA).* No
perceivable patterns emerged. Hopefully as some of the applications designed
for the NSF studies become operational, a body of knowledge will develop.
This is not an unreasonable expectation. These experiments are the first
series of cable television projects to test explicitly measurable hypotheses.
From these tests information about what services are appropriate for delivery
via cable and the appropriate technology will certainly be learned.**

The issues that were raised in the literature and illustrated in the
service delivery projects were of two kinds. First were the pragmatic

questions --those that involved the selection of technology and of subject

*See Appendix B

**The Spartanburg cable system for instance, has had a signal ingress problem
during two-way video transmission. One-way video and digital response has

not been affected. TeleCable's analysis of and response to the problem should
be instructive for future users of interactive cable.
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matter. Second were the policy issues -- those that asked what ought we do
~rather than what can we do. The following sections will discuss the two sets

of issues in the context of the data gathered for this report.
A. THE PRAGMATIC ISSUES

The pragmatic issues are reasonably straightforward and can, at least
in principle, be answered through continued experimentation.
1, Technology

The most straightforward issues are those that concern the availability
of technology to implement particular applications. The solutions to some
of the technological problems (e.g., applications that require the use of low-
cost movable terminals) will have to await the development or ready availability
of suitable components. However, many questions relating to the actual use of
interactive equipment may very well be answered during the implementation
phase of the NSF-sponsored designs. These answers might include such things
as the solutions to the problems associated with the audio level (Reading),
the cathode ray tube display (Rockford), and the performance of a lightweight,

. movable keyboard (Spartanburg). |

2, The Critical Mass

An issue that might remain open is whether a "critica)l mass" of services
must be offered before valid judgments can be made about eirher the efficiency
or the effectiveness of delivering a particular service.

The Denver Research Institute study highlighted this question, stating
"analogous to 'cross-elasticities' in economics, the presence of a variety of

services affects the utilization and impact of each service. One or two
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services cannot be tested in isolation and those tests extrapolated to judge
performance in the context of the entire system." [p.2]

The critical mass proposition is usually based on two considerations:
one economic, the other psychological. The economic aspect pertains to the
savings made possible by the sharing of facilities. The psychological aspect
is based on the theory that people perceive television as a passive enter-
tainment medium. According to critical mass pr;ponents, isolated experiments
using television for non-entertainment communication can be thwarted by this
perceptioﬁ. They hold that only a comprehensive offering of both commercial
and public services can provide the environment needed to change this per-
ception and provide a fair test of new services.

The implementation phase of the NSF-sponsored designs will dispel the
critical mass proposition only if the experiments are unqualified economic
and psychological successes. If ambiguities remain, it could be reasonably
argued that the degree of "failure" is due to the absence of a critical mass.
In that case, a working demonstration of a comprehensive system would be
needed to test the hypothesis that the critical mass would lead to success.*

©

3. Alternative Audiences

Almost all of the research designs compared cable with other means of
delivering the same service in terms of costs, user attitudes, and the
extent of information dissemination. However, anecdotal material accumulated
during this investigation suggests that one specific area ef investigation
might prove particularly fruitful, i.e., the identification of alternative
audiences for educational services and the subsequent testing of varied

delivery systems. ‘ 2 O 2

*It is prz=ible that the presently funded sites will serve as magnets for
 further civirimentation, achieving the critical mass by evolution.
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For instance, interviews with the recipients of Project FEATT* services
indicate that, for FEATT's target population (multiply-handicapped preschoolers
. and their parents), television teaching may be better than face-to-face. The
froject FEATT parents reported that their children made more progress when
developmental services were delivered via television than when the child develop-
ment specialist appeared in person. This was apparently due to the children's
fear of strangers.

Similarly, CTIC's discussions with vocational rehabilitation specialists
suggested that interactive cable television may be an optimal way to train the
severely disabled homebound. The vocational rehabilitation specialists reported
that "family interference" is a major problem in teaching that pcpulation.** It
was suggested that because the camera would be focused on the client, it would be
extremely difficult for the famiiy to "get into the act." In addition, because
the proposed application allowed the instructor to monitor the clients' progress
in hours other than those allotted to instruction, the associated problem of
the family "helping" the client with homework would be ameliorated.

Observers of the Spartanburg high school equivalency experiment have
speculated‘that the anonymity afforded by television response may have beneficial
results. Students in "remedial" classes of all kinds tend to.be embarrassed by
| displaying their ignorance to their classmates. Consequently, they often fail
to ask questions. The Spartanburg design permits the students to indicate when

they do not understand the lecture without the resulting embarassment.

*See p. II-31 for a description of the project.
**For a discussion of the problem see Herbert Rusalem, and Milton Cohen. The

Administration of the Homebound Rehabilitation Programs, Programmatic Research
Project on the Rehabilitation of Homebound Persons (New York: 1967) pp. 11-14.
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Most research on the topic of television teaching conclides that there is
t"np significant difference" in effectiveness between classroom instruction and
 6ne;way.* However, the bulk of the research has investigated "normal" popu-
ilations. The prob;ems idiosyncratic to special groups might return different
’results.

If, as has been assumed, cable television is particularly suitable for

"narrowcasting" (reaching audiences too small to make good economic use of scarce
over-the-air bandwidth), then the identification of appropriate small popula-

tions should prove a useful area of research.

4, The Problem of Content

Most of the applications proposed in the seven design studies used cable
f television as a vehicle either to create a new service (e.g., CTIC's Vocational
- Rehabilitation) or to extend an existing service to a wider population than
;‘presently served (e.g., Rand's Adult Education). All of those applications pre-
ﬂsupposed either existing or easily created content suitable for television trans-
;mission. This presupposition has an inherent danger, i.e., that cable will be used
“as a substitute for content, as a technological gimmick to replace a real solution.
‘The pragmatic question, "Can cable deliver this service?" is amenable to experi-
' mental answers only 1f there 1s a service to be delivered. A case in point is
' information and referral service.

Interviews with members of each consortium pProduced near unanimity as to the
;"most needed cable project." At least one member of almost every team said that

fan information and referral system should have top priority. (The purpose of an

‘*See, for example, Robert Dubin and R. Alan Hedley, The Medium May be Related
‘to the Message: College Instruction by TV (Eugene, Oregon: University of Oregon

:Press, 1969); and Christopher J. Reid and.Donald W. MacLernnon, Research in

ﬁInstructional Television and Film: Summary of Studies (Washington, D.C.: Office
:of Education, U.S. HEW, 1967) (OE-34041).
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. information and referral system is to match the needs of individuals requiring
assistance with available social services and resources in the community. In some
cases the referred individual is "tracked" through the system to make sure the

§  required services are obtained.) That more information and referral applications
were not actually proposed* was a measure of the formidable problems encountered
in implementing such a project.

Two of the major problems were the lack of comprehensive, easily accessible
information and resistance to the structural changes needed to make such a sys-
tem work. The proliferation of service agencies, each with its own set of
eligibility requirements and procedures, has produced a jungle of uncodified
and unshared information. It was not a coincidence that the only full-scale
information and referral application--MSU's CIRS--was designed for an area with
an available, computerized data base.

While cable television is an intriguing tool, it is not in itself a solution
to substantive problems. It is no more than a conduit to carry messages. As
such, it has certain advantages and disadvantages compared to other conduits.

In no case 1s the cable medium the message.

Adequate content should be assured before cable is tested as a delivery
vehicle. It 1s, of course, possible to test alternate methods of delivering an
insufficiently developed service. However, the results of the test are unlikely

to produce usable information. For instance, if an inadequate information and

- referral service were to be delivered via cable, on telephone lines, and through

walk-in centers, the most likely result would be very low utilization of each of
the delivery systems. Thus conclusions about the relative value of the delivery

system would be meaningless.

. *Information and referral applications were ccnsidered by almost every
. consortium. Most did not reach the design phase on grounds of infeasibility.
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5. Community Adoption as a Measure of Success

One common way of judging the effectiveness of cable television as a social
service delivery system would be to assume that if, after a demonstration, it is
adopted as part of the community's delivery system, then it is a success. If it
is abandoned, then it couldn't have been much use. Using that criterion, the
overview of past and present services offered on cable in this NSF report tends
to indicate that cable is not a promising social service delivery mechanism.

-However, caution must be used in interpreting community adoption as a measure
of success. There are many faétors that could affect the adoption of cable
television as a social service delivery mechanism. Very few of those factors
involve the intrinsic merit of the technology.

The Janesville, Wisconsin mental health project* pointed out that the dis-
crepancies between federal and local budget cycles could be effective barriers
to adoption. Another factor, if the proponents of the critical mass theory are
correct, is the impossibility of making valid judgments on the basis of isolated
experiments. A third factor that would lead to fallacious conclusions is the
possiblility of attributing a community adoption failure to inadequacies of the
technology when the tr;e inadequacies were of content.

Robert Yin and his colleagues at the Rand Corporation,** in an examination of
140 case studies found that oniy three of ten factors related to the adoption of
technological innovation depended on the merits of the innovation. These were prior
need, the hardware itself, and the transitivity c¢f the device (where the intended
effect was to create new practices between client and provider). The other seven
factors were all related to such things as the structure of the agencies using the

technology, and the history of the community. The researchers concluded that
*See p. II-9

**R. K. ¥in, et al., Tinkering with the System: Technological Innovations in
State and local Governments (The Rand Corp., Feb. 1976) R-1870-NSF.
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A"the attributes of the imnovation--i.e., the device--are but one set of factors
relevant to the innovative process. At least two other sets are also important

in influencing the adoption of techmological innovations by local service

agencies: the attributes of the agency and the environment within which

the agency operates.”* 1In other words, even in cases where the need for service

delivery exists and cable television satisfies that need, community adoption

still may not result.

Certainly the adoption or non-adoption of cable television by the social
service agencies is an important factor in measuring the success of the tech-
nology. It is, however, neither the only measure that can and should be used nor

is it a measure that is likely to be entirely reliable.

B. THE POLICY ISSUES

The first set of issues, the pragmatic issues are reasonably straightforward
and could ultimately be resolved by the results of continued experimentation
Resolution of the second set of issues, the policy issues, will evolve either
from conscious policy choices or as the incidental byproducts of technological
advance.

If policy makers are to minimize the possibility of the latter occurrence,
two classes of decisions should be considered. The first class concerns the
decision to experiment at all. That is, will a given experimerc, in and of it-
self, constitute a de facto policy decision? Will a limited, controlled exper-
iment, if successful, encourage uncontrolled replication? Would such replication
have the potential for undesirable social consequences? If go, what is the
trade-off between that potential risk and the information that might be gained
from the experimental results?

The second class of decisions concerns the social consequences themselves.

From the invention of the wheel to the de#elopment of sophisticated computer
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technology, history abounds with examples of technological innovations and their
social cénsequences. The stance of policy makers vis—-a-vis any particular in-
novation (e.g., to encourage its development, to regulate its use, to ban its

‘vexistence) can have enormous impact and should be taken only after full, open
aﬁd informed detate. The previously mentioned class of policy decisions--those
regarding whether or not to experiment--have impact on this second class of
decisions since fully informed debate may depend on experimental data.

The investigation of social service delivery on cable television touched
on three areas of policy concern: 1) Privacy and confidentiality, 2) Electronic
opinion polling, and 3) The potential widening of the information gap between
rich and poor. The remainder of this paper will briefly discuss each area.

1. Privacy and Confidentiality#*

As the terms are used here, privacy refers to social policy issues concerning
the nature of the information collected. That is, should there be a prohibition
against collecting certain kinds of information? For example, many pay TV and
security systems have the technical capability of monitoring the i ividual
viewing habits of subscribers. Whether or not the collection of these data

should be permitted under any circumstances is a policy decision relating to the

privacy of individuals. Confidentiality involves the dissemination of infor-
mation. That is, who should be authorized to receive information and under what
circumstances should they be authorized to do so. For example, if individual
viewing habits can be legally monitored, the designation of authorized personnel
and the use they can make of the data are policy decisions relating to the

confidentiality of information.

* . LII-66
See p 208
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These 1ssues are often raised with regard to subscriber services. A 1974

CTIC publication contained the following note:

In some cases, the subscriber may choose a service such
as pay cable or a security system that requires monitoring
at the headend. In pay cable, for instance, monitoring the
selection of pay channels by the cable company is necessary
for billing. And monitoring is necessary in security
systems for the detection of fires, break-ins or other emer-
gencies. The subscriber may not , however, want his viewing
of non-pay channels monitored and recorded by the cable
system's computer. Most two-way testbeds as presently pro-
grammed do not allow part of the data to be retained and part
ignored....

Information about subscriber channel viewing 1is a

salable commodity that rating services and advertising
agencies would probably be willing to pay for. If handled
properly, commercial use of aggregate viewer information may
be harmless, but there 1s no way to obtain aggregate data
without polling individual receivers. The question is
whether individual viewing data should be retained after the
information is collected.*

Virtually every writer on the subject of cable television has recognized
that potential abuses of privacy and confidentiality exist. The suggested
safeguards, however, range from the extraordinary technological measures
proffered by Jerrold Oppenheim,

Certainly, if a portibn of the cable spectrum is reserved,
by statute or ordinance, for private communications, then
scrambling devices of relatively high sophistication should
be installed on these channels. In addition, locks and armored

cable should be installed to deter access to terminal boards
and cable drops from pole to house and within the house.**

*Cable Television Information Center, Survey of Two~way Cable Television
Testbeds (Washington, D.C.: The Urban Institute, 1974) p. 10.

**Oppenheim, Jerrold, "The Coaxial Wiretap: Privacy and the Cable,"
Yale Review of Law and Social Action (v.2, n.3, Spring) p. 285.
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through Walter Baer's '"some balance must be sought among privacy, ease of
use, and cost;'* to non-specific suggestions for legal and technical
safeguards and informed consent.

It should be noted that while the argument proceeds, some pay TV and
security systems (e.g., the Texas based TOCOM system described in I11-26)
are operating without bene¢fit of any safeguards.

2. Ele:tronic Opinion Fzildng

Two 1ssues are involved in the use of cable television for the polling
of citizens' opinions. One issue, privacy and confidentiality, has been
discussed above. The other issue is fundamental to the democratic process
itself. Local referenda, straw po’ls, and scientific samplings have long
been part of the American political process. What is at issue in electronic
opinion polling is the question of scale~~whether the ease of sampling and
collating opinions represents a quantum leap into a "digital democracy."

A corollary concern involves the limited reach of the cable. That is, if
electronic opinion polls become commonplace advisory tools for government
policy makers, those people who choose not to subseribe to cable or who live
in neighborhoods not served by the cable could be partially disenfranchised.

Another concern involves the speed with which electronic opinion polls

can be conducted. Responses to such polls are instantaneous. Reflective
choices would be difficult to make. There 1s some uneasiness over the
possibility that pubiic administrators might manipulate the timing and

content of polls in order to create a consensus in favor of a given policy.

*Walter S. Baer, Cable Television: A Handbook for Decision Making
(Santa Monica, Ca.: The Rand Corporation, R-1133-NSF) p. 175.
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Of the seven design studies, three (Denver Research Institute, Lehigh
University, and Cable Television Information Center) proposed electronic
opinion polls of various kinds.* All of them were confined to advisory polls
on concrete issues. No poll results were to be binding. The policy questions
to be considered here are of the first class, i.e., would a decision to exper-
iment constitute a de facto policy choice?

Some of the issues raised in electronic opinion polling were drawn
sharply by the contrasting views of Lehigh and New York Universities.

Implicit in both of their positions is the judgment that citizens should
know what their local governments are doing and should participate in the
decisionmaking processes.

Lehigh maintained that since digital response would ultimately prove
the only econcmically feasible use of cable's upstream capacity, electronic
opinion polling was the way to exploit the technology's interactive capability
in order to increase citizen participation in governmental decision making.

NYU, on the other hand, maintained that people do not now interact with
their government by pushing buttons; as a general rule, they talk to people.
According to Co-principal Investigator Mitchell Moss, the mere existence of
a technological capability is not sufficient justification to use it. If
its use requires drastic changes in normal behavior patterns, the most
~ probable result will be that the technology is not utilized.** Mosz

stressed that human beings should not be required to adapt to the convenlence

*Two others, the University of Southern California and New York University
used teleconferencing to provide citizen participation in govermmental
decision making.

**There is some support for this position. A demonstration "Televote"
system, using mail, newspapers and telephone response was tested by the
~San Jose (California) Unified School District for seven months in 1973-1974.
At most 1t engaged about four per cent of the eligible population.

211




IvV-13

of technological innovations. Rather, the technology should be molded to

suit the convenience of the people it is intended to serve.* .

; Other arguments against electronic opinion polling rest on the belief
that extensive citizen participation is undesirable. The reasons for this
include the fears that the result of mass participation in decision making
would be political instability and/or a series of uninformed decisions that
would ultimately lead to a breakdown in effective government. Advocates of
these positions oppose any encouragement of extensive citizen participation.**

3. The Information Gap

A number of theorists*** have speculated that as society moves into
the "Information Age," the amount of informa:ion available to everyone will
vastly increase. However, because the rich have already acquired the skilis
needed to find information in a complex society, they will accumulate a
disproportionately greater share of the new information than will the poor.
Thus, the "information gap" between rich and poor will grow.

There are frends in American society that both support and refute the

theory. Certainly the broadening base of higher education and the near

ubiquity of brcadcast television have tended to narrow the gap. On the

*The argument has been stated in another context by Orion White, Jr.

"What must be feared most is that public policy will be set purely in terms of
the capabilities which unfold mechanically as various technologies are
elaborated." See White's essay, "Organization and Administration for New
Techrological and Social Imperatives," Public Administration in a Time of
Turbalence. Dwight Waldo (ed.) (Scranton, Pa.: "Chandler Publishing Co.,
1971) p. 159.

*%A clear statement of th¢ opposing views can be found in Stuart A. Umpleby's
article, "Is Greater Citizen Participation in Planning Possible and Desirable?"
in Technological Forecasting and Social Change (v.4, 1972) »p. 61-76.

**kSee, for instance, Katzman, Nathan, "The Impact of Communication
Technology: Promises and Prospects," Journal of Communication (Autumn

1974) pp. 47-58.
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other hand, the complexities of extracting reliable information from an
increasingly bureaucratic government have tended to favor those who have
information acquisition skills. This latter trend accounts, at least in
part, for the perceived need for comprehensive, accessible information
and referral services.

The experience of the Adult Education project in Spartanburg is related
to the information gap issue. The research design was, as originally
proposed, a "true" experiment, with students randomly assigned to either
classroom or cable. It soon became evident, however, that the trunk cable
served very few of the areas from which high school equivalency courses
draw students, i.e., the iess affluent areas. Virtually all of the
participants who lived in cabled areas had to be assigned to the cable class
in order to amass a large euéugh sample in that group. Randomized assignment
was not possible. Additional students are being recruited.

It is a reasonable assumption that if the course offered had been one
with more appeal in the affluent sections of Spartanburg, the problem would
not have arisen.

It is possible that if cable televisiou proves 0 be an appropriate
vehicle for adult extension courses (and early reports from Spartanburg
suggast that the techniques developed are working well), the nature of the
courses offered will be molded to the interests of those areas served by
the cable. In many locations, that means the affluent areas. Such a
development would widen the information gap.

Unlike broadcast television, cable is not a public good available to
all who are willing to listen. It is a private good and, as such, its

entrepreneurs attempt to maximize profit. While some of its entfepreneurs
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have laid cable with a relatively even hand, others have chosen to “cream
"skin" in those areas where regulatory sanctions have not been applied.

As soclal service uses of cable television develop, policy makers
concerned with cable television franchising and regulation should carefuliy
consider the possible social consequences of selective cable penetration.

Thus, while the literature in this field has been voluminous and test
Projects numerous, neither has provided definitive solutions or even general

agreement on delivering socilal services via cable TV. Financial, technical

and human factors have prevented until very recently systematic experimentation

in this area. However, both the theoretical literature and projects described

in this report have helped to formulate the pragmatic and policy issues that
need further investigation. As the NSF design studies become operational,

perhaps the knowledge and skills amassed as a result will help to answer or
redefine the questions concerning cable TV's rolé in the delivery of social
services; and will provide the motivation to other experimenters to continue

research into cable's potential in this area.
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AZPENDIX B
CLUSTER ANALYSIS

In order to categorize the 85*% identified component parts, a
cluster-analysis method, the "bond energy algorithm." (BEA) was used**.
The purpose of the technique is to identify and display natural variable
groups and clusters that occur in complex data arrays., Additionally,
the method displays the associations and interrelations of these groups
with one another.
In common with most cluster techniques, the BEA has two problems
associated with it. First, the identified variables--the inputs--are themselves
the result of selective classification. The input categories selected for
this analysis were culled and standardized from those most frequently

mentioned in the cable literature. They dealt with the nature of the applica-

tions (e.g., purpose, audience, participants); the technology used (e.g.,

terminals, method of transmission); and research components (e.g.,

experimental design, process and outcome interests). There are, obviously,

other categories that could have been selected, such as the personnel-to-
dok &

hardware-cost ratios or the rate-of-useful-information transmitted.

However, because of the reliance on the most-mentioned categories we were

*See below.
**Yilliam T. McCormick, Jr., Paul J. Schweitzer, and Thomas W. White.

"Problem Decompositjon and Data Reorganization by a Clustering Technique."
Operations Research (v. 20, no. 6, Sept.-Oct. 1972) pp. 993-1009.
***Probably not a valid category for this analysis since the NSF guidelines
placed an arbitrary limit on the percent of money that could be used for
hardware.
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ﬁ;onfident that if interrelations among purpose, technology and
experimental design (particularly outcome measures) could be established
Jk’pragmatically useful modeis would result. In other words, it would be
possible to describe a method that seven consortia independently agreed was
‘the best way to 1) Deliver a given service or information and 2) Tell
whether it had been delivered successfully,

The second problem of clustering techniques is that of incidental or
trivial association. Given a finite number of independent variables—in
this case, the characteristics--it is not improbable that some of the dependent
variables will randomly cling to each other. It is the function of the analyst
to distinguish between random and significant associations. As it happened,

this problem did not arise when the BEA was applied to the NSF projects.

They did not cluster.
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CATEGORIES SELECTED FOR CLUSTER ANALYSIS

A. APPLICATIONS:

Denver Research Institute/El Segundo

1. Information Services for Home Subscribers
2. Public Forum on Selected Issues

3. Information Services in Public Places

University of Southern California/Los Angeles
4. Electronic Public Counter
5& Community Video-Conference

Rand Corporation/Spartanburg

6. Adult Education

7. Day Care

8. Inter-institutional Communications: Cecordinated Services
9. Inter-institutional Communications: Psychiatric Testimony

Lehigh University/Allentown-Bethlehem

10. Public Information Messages

11. Social Service Delivery: LARC _
12. Urban Administration: Bethlehem School District

Michigan State University/Rockford

13. Firefighter Training

14. Special Interest Center: Educational Opportunity

15. Screening/Intervention of Childhood Learning Problems
16. Cable Information and Referral Service

17. Criminal Justice System: Depositions

18. Criminal Justice System: Legal Research and Information

New York University/Reading
19. Neighborhood Communications Centers: Elderly

Cable Television Information Center/Peoria

20. Citizen Participation/Polling

21, Practitioner Consultation

22. In-Service Training for Long-Term Care Personnel

23. Senior Citizens ‘ .
24. Vocational Rehabilitation for the Homebound
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. SELECTED COMPONENTS

CONTENT

1, Service
. 2. Education
3. In-service training
4, Bureaucratic mediation
5. Government to citizen information
6. Citizen-government interaction
7. Administration

TECHNOLOGY

8. Fixed terminals

9. Semi-fixed terminals

10. Portable terminals

11, Limited button terminals

12. Full keyboard terminals

13. Medjum speed (or frame-grabber) down/low speed up
14, Two-point two-way video

15, Multipoint two-way video

16. Switched video

17. On-demand one-way video

18. Technology mixture

19. Number of locations (subdivided)

20. Number of locations on-line simultaneously (subdivided)

AUDIENCE

21. Entire public

22. Segment of public

23. Institutions

24. Client or citizen user

25. Professional or paraprofessional user
26. Administrative user

PARTICIPATING AGENCIES

27, State
28. County
29, Local

30. Schools
31, Professional organizations

TIMES OF SIERVICE

32, Specified hours
- 32. Business hours
- 33. 24=hour

 LIMITATIONS
34. Queuing




LEVEL OF INNOVATION
35. New project (currently not offered at all in the community)

36. Project extension (current service extended by use of cable)
RESEARCH & EVALUATION

Design

37. Randomization

38. Not randomized; validity controls
39. Demonstration

Data

40. Researcher-generated data (e.g., observation)
41, Subject-generated data (e.g., questionnaires)
42, Objective measures (e.g., logs, tests)

43. Unobtrusive measures

Process measures

44, Number of transactions

45, Time saving

46. Communication/transportation trade-off

47, Placement

48. Productivity

49, Attitude toward process

50. Cost measure

51. Message accuracy

52. Drop-out rate

53. Interaction with the technology

54, Convenience

55. Attendance

56. Information dissemination thro:gh the community
57. Socialization

58. Information gain other than from instruction
59. Unanticipated benefits

Outcome measures

60. Participation in community affairs
61. Attitude toward the environment
62. Impact on the system

63. Acceptance by the community or institution
64. Demographic variations

65. Attitude toward self

66. Performance

67. Attenuation of effects

68. Credibility of the system

69. Extension or expansion of service
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‘. "Comparisons

.70,
71.
2.
- 73,
74,
75.
76.
77.
78.
79.
80,
81.
82.
83.
84,
85.

Non-public subscriber response (individual)
Non-public subscriber initiated

Public access subscriber response
Public access two-way video
Digital-telephone

Non-public two-way video

Non -public subscriber response (group)
One-way video/two-way audio
Addressed terminals

Non-addressed terminals

One way video

Telephone

Traditional treatment/no cable
Cassette

Face-to-face

Mail

#U.S. GOVERNMENT PRINTING OFFICE: 1976 626-155/507 1.3
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