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Two-Way Communication:
Political and Design Analysis of a Home Terminal

NCAM LEMELSHTRICH

The Hebrew University of Jerusalem

Introduction

Recent developments in communication technology will make it

possible for TV viewers to indicate a response to the information they
receive through-this medium. The possible sociopolitical implications of
such a two-way interaction are widely discussed in recent literature on
Cable Television (de Sola Pool, 1968; T. B. Sheridan, 1971: January),
A two-way television network would be required to provide the viewers
with a home terminal through which they could register their responses.
The home terminal is & vital part of such a communication system, as it -
will directly affect the richness and nature of the viewers’ responses.

Marshall McLuhan (1965: 18) wrote that “‘the effects of technology
do not occur at the levels of opinions or concepts, but alter the sense of
ratios or patterns of perceptions steadily and without resistance. The
serious artist is the only person able to encounter technology with
impunity just because he is an expert aware of the changes in sense
perceptions.”

The realization that technology affects its audience in a subtie,
subliminal manner means that the “artist” who designs the technology
and those who introduce it possess a tremendous power which could be
kighly political in nature. By introducing an attractive technological

AUTHOR'S NOTE: This paper was sponsored by Professor 1. de Sola Pool
and was supported by a grant from the Center for International Studies,
Massachusetts Institute of Technology. I wish to thank Professors

D. Lerner, I. de Sola Pool and T. B. Sheridan for their guidence and useful
advice.

I would also like to thank Mr. Richerd Miller from the Communications
Depariment for helping to shape the ten questions at the end of the experi-
ment, and extend my thanks to those who participated in the experiment
for not only providing feedback response, but for giving a general appraisal
of the experiment as a whole.
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innovation the artist could shape the perceptions and behavior of his

audience. A subconscious manipulation is dangerous regardless of the end.

It deprives people of the right to examine the imposed change and resist
it. But since technological growth and increasing cooperation between
scientific disciplines are inevitable, society must deal with the question of
how to minimize the risk involved in employing technology to manipulate
change.

One way to minimize subconscious manipulation is to make the
audience aware of the purposes and possible effects of the technological
innovations. The main disadvantage of this approach is that it is
difficult to perceive the “message” of the new medium beforehand or
when it is first introduced. This difficulty is compounded by the fact
that it is the interaction of the new medium with other media that
could trigger the significant changes. Those who introduce the tech-
nology may not be conscious of the effects of the medium and may
themselves be subconsciously manipulated by their media. Since there
is not much we can do about what we are not conscious of, a full public
disclosure of the intentions of those who introduce the medium is the
best tool to reduce suchnanipulation.

A second way to reduce the risk of subconscious effects of tech-
nology is to analyze the medium within the context into which it is
being introduced. Since it is impossibie to detect all the changes which
a new technological innovation introduces, this analysis has to be a
continuous one. It should begin prior to the introduction of the tech-
nology and should continue indefinitely.

This paper is a first attempt to examine the relations between the
possible technclogical features of a two-way TV home terminal, and
some of the objectives offered in the literature concgrning two-way TV.
The analysis will be done on the sociopolitical level rather than on the
level of the effects of such interaction on the viewers’ perceptions.

OBJECTIVE CONSTRAINTS ANALYSIS FRAMEWORK

Analyzing the technological design of a home terminal through the
examination of the broad context of two-way TV could help the
designer answer such questions as: (1) How important is it to enable
the listener to state specific requests? (2} Would the optimal terminal be
the one which is most versatile yet the cheapest?

These questions involve economic trade-offs which depend on the
weight society puts on the different goals of two-way communications.
The problem of designing an optimal home terminal is analogous to a
programming problem where the objective is to maximize (or minimize) a

8



value function subject to a lot of constraints.

Here the value function we wish to maximize is the social utility of
two-way communications. The operational boundaries are constrained
by:

(I} technological advance (available channels for communications);

(2) human nature (attitudes toward interaction with rmachines,

rate of information absorption, memory);

{3) economic resources; and

(4) political and social implications {see Tabie 1].

Utility theory is not yet sufficiently advanced to allow the transmu-
tation of nontangible constraints and objectives into graphs whose inter-
sections define the parameters of the optimal terminal. In order to use
such a utilitarian approach, we must find some common denominator to
translate all the objectives and constraints, and to determine what weights
to assign each objective (priorities). The first part can be partially achieved
by describing the objectives of two-way communications in terms of the
technical features required. This information is necessary to determine the
costs of such objectives. Estabjishing the weights, however, is a difficult
task which should be undertaken by society, and it becomes the responsi-
bility of science to supply society with guidelines to determine these
weights. This can be achieved by exploring the benefits and the social
and economic costs that could result from accomplishing the objectives.

Table 1. Major Constraints on Two-Way Communications

Cy Technologicalig:ﬁardware----available communication technologles (%11)
software<;;:method5'for analyzing feedback (°121)

procedures for different modes of
communications (¢122)

2 Human Nature—-—physiologi:ali;:rane of information absorption (€211)
memory (©212)

psychologlecalo--attitudes toward personal versus
imperscnal communications (€221}

emotive versus raticnal decision
making (¢222)

frustration due to lack of response
(c223)

3 Economic governmental sources (®311)
public subseripstion (€312)

services {%313)

‘C:::::;?esearch (%321)
hardware {322}




Tabie {. (eoniinued)

Cy blgalgommmmmmm e present political structure s based
i on limited citizen feedback (reconctli-
ation proceas) {¢u1)

survelllance potentials of two-way
communications (€42)

skewed use of facllities by one segment
of the population (informatlien-rich
versus information-poor) (C43)
frussration due to lack of response (C44)

"ma jority tyranny" (°4s)

eaotive rather than rasional response (C46}

MAJOR OBJECTIVES FOR TWO-WAY COMMUNICATIONS

Table 2 lists some of the major objectives for two-way communica-
tions. These objectives can be divided into four major areas: politics,
education, social, and services.

In politics, the major objective is to make government more
responsive and improve its decision-making by improving the communica-
tions channels for feedback from the citizenry. The broad objective has
different implications and constraints at different societal levels: group,
community, and state. At each of these levels, the broad objective—
making government more responsive—has different sub-objectives which
are outlined in Table 2.

" There are two main denominators which can be used to divide
society for purposes of the political analysis: (1) use as a base the
relative power of groups and their communications with the decision
makers (i.e., divide society into levels of relative influence for the
purpose of analyzing the effects of two-way communication on decision-
making at all levels of government (see figure below):

high influence

(big business T nastonal groups
lobby groups, cg,\o/
labor unions, KNG
powerful individuals} e
L ng
T .
- . o
o EF
] local”F §
groups ,s@
x 00
individual citizens ']'

low Influence
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Table 2. Major Objectives for Two-Way Communications

1. Participatory Democracyr---group level--~=-<help on-golng groups

improve their deciston-
making processes by
increasing the individual

lnpu“ tnto the discussion
{o111)

form new political groups '
(encouraging peripheral
groups to take part in the
decision-making} {0112)

comnunltyg-r=-= help sommunity discuss

level issues of interest {0121}
aid communitﬁrdeclslon-
making (0122
enable members of community
to communicate with elected

officials {0123}

educate the community adout
1mportant 1lssues {G124

state levelc----exchange of information with
state leaders (0131)
voting on state and naticnal
issues (0132)

educatlion of the public about
lssues of natlonal concera
{0133)

2. Edueation--------=-informationg----getting library information
‘retrieval on CR?
(individual
selectlon) comparative study of llbrary

information

learning a simpie skill
skill or trade:
complex skill

responding to panel dlscussion
a program notgi:

selected by
the Individual

3. Scclalg-r=mv—-——"—- form seccial----- only initiation
Eroups
CTV as maln media for communi-

cation (handicapped people)

educatlonal program

matling of
individuals

S shoﬁping

medical {Tally medicine)

post {sending and receiving post via CRT)
entertalnment {ordering wovies, etc.)
games (bridge, gambling)

bulletins reporting advances in speclalized
professions

computer Interaction
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{2) use as a base a geographical location and community size (e.g., divide
society into levels according to community size and geographical focation
for studying the effects of two-way communication on politics at these
levels {see figure below). '

national
level I

state

level II{communities

localities
leveldsmall /
III % /
groups

I have chosen the second division for the reason that cable TV fwo-
way potential is predicted to be used for political purposes on a local
level (e.g., community discussion with elected officials, local origination
of programs, etc.). A division into levels according to relative influence
on political decision-making should be done for the purposes of an
objective-constraint analysis. Present decision-making processes are one
of the major constraints on the use of cable TV for two-way communica-
tions. Any radical change in these processes could cause social instability.
Such an analysis should focus on how changes in decision-making processes
on the local level will affect present decision-making processes which are
often independent of geographical locations (i.¢., study how the power of
an interest group such as the labor unions will be affected by changes in
local decision-making processes).

A second major objective of two-way communications is education.
The potential for interaction with the TV, and the new developments in
man-computer interaction and computer memories, make this objective
very attractive. Computer computations, books from libraries (stored in
computer memories) and computer graphics {making actual design on
the TV screen) can be transmitted to the home TV. Individual self-
teaching of skills and trades can be made possible.

12



In Table 2, the objectives of education were selected according to
presently developing research areas.

A third major objective of two-way communications is to improve
social refations within a community. The selection of the objectives is
based on my own predictions. .

The fourth major objective of two-way communications, which
will probably be the main reason for its introduction, is services. The
objectives listed in Table 2 are partially based on prediction of which
_ services will yield most profit (entertainment, shopping, games) and
others are predicted according to presently developing research {medical,
computer interaction).

TECHNOLOGIES AVAILABLE FOR TWO-WAY
COMMUNICATIONS BETWEEN HOME AND THE STUDIO

Table 3a contains a description of the technologies availabie for
transmitting information from the broadcasting centers to the home
reserves and in the opposite direction. Table 3b describes some of the
features which are mentioned in Table 3a in more detail. For obtaining
most of the two-way communications objectives, a combination of these
technological features will be needed. For example, present one-way TV
broadcasting is a combination of boxes 2/1 and 3/1a (studio and to
home audio and video).

Table 3a enables an evaluation of the versatility of presently
developing home terminals in terms of the communications objectives.
The technological evaluation can be done in two steps: (1) once an
objective is selected, the table can help establish the necessary technologi-
cal features néeded to achieve this objective; (2) the home terminal can
then be evaluated on the basis of the technological requirements (to what
extent these requirements are satisfied).

Following are a few examples which demonstrate how to interpret
the boxes in Table 3a:

Box 2: The only transmission channels available are one-way audio
communication from the studio to the home. Two channels can be used
for this purpose: (1) the telephone; (2) the TV set.

Box 11: The only transmission available is one-way video from home to
the studio. There are two alternatives for this transmission: (1) use of
home light camera for live transmission (examination by a doctor);

(2) use of video tape for indirect transmission (home origination of a
program). See Table 4 for actual use of this table.

13



aged

FuimoTI0] U Apind 495 ageatdy AWy =y O[pnag = § SUOT3ERTUNWWOD OU & H IASYH
! Roeqpaad
J0J Uaados adijud
jo atn-~xatdwo) (D 1eU
1eUdTS Ue—¢ sujdd ye— oaplr He—S ojpne He—g ysim puodead ~31s
07 sUoqANg 2T UBUY fen Ty
1eU21S g1l TEUBTS SA—H 12udis Gé—y 1euldis S&—i ggar--2fdwig (5 |-9U0 e
G { ] (ez (22 {12 E]
andano aeand u
~woo s® pasuiad o
pue aa1ndwod ® suyad
Toudis He—0 wWtad g CIpTA He—G olpne y&—g Lq pairsadadaul awz d
£] awoy wodj _awo O
WA Qe wuyad ge—y Lutad G4—u Autad gé—y susg Teudis (1
{3 [§! (51 {LT (o1 0
L
[oden capih) a
UO TS JWSUBAL" n
1RUATS Yé—F aufad Hee— 03pTA He—E oijpne Hé—S 103a1puT (Q oapia b
U0 FEE TWEUBAY tes IS
oafpTn Te—u D8Rt ce—H capis c4—H capia Sy 108atp {® _auo
B pJawed awoy {1 0
{1 (1 (<1 (21 (1% 1
TEUTWIRT e
i2ud1s e—¢ yutad peE—¢ QaplA Hée—S oTME He—¢ awoy Uy W
suoudogoiw {q |OVEREl,
GiENR Ga—1 c1pne QE——H o3pne S —H o1pne Ce—Y auouds el Mm fen q
(o1 G (3 (L (o | *°F
[Furqqrad ECCERR
Butaeys tauueys {1
go1ydrdB L2INAWGD Tiew Je(ndaa (p faeuoiseas (Q
--x&erduos (q sozoud uasavs (2 rauveys oitand (& auoudaran
sB2EEAW 03PLA sadaiutad diaas (Qq Tenpiatpul (1 yInoaus 20704 (9 uoTIRL TUNWWO 2
puez sJoqunid a1qes BlA ERE-B il AL £ g
-~atdwis (v fdos xou9% (B s -21d snonuizuos{e yanoauy adion (B ou
(6 (4 (s (2 {1
Teudis Aewm-auo ujad Aem-auo cipne A@M-3uo oipne Aem-sU0 8
[[Wesiis _Gmop) aWoH OL OIONLS ¥

SYONPAIUNWILIOY) 40 STaUUDY)) [pPIIS0IOUYIIL, 21qISsod V€ 21971

4



Tuble 3b.

Technological Features

3z

3b

4a

4b

4c

5b

2lc

Continuous picture,
individual

“Frame grabbing”
technique

Xerox copy via telephone

Strip Printers
Screen Photos

Complex computer
graphics

Use of entire screen
for feedback

Description

Each home receives a private TV channel
which is connected to a program exchange.
(REDIFFUSION SYSTEM). '

30 full TV pictures are transmitted per second.
A small video tape located in the home termi-
nal can record one full picture in 1/30 of a
second and replay it on the screen. If a

single picture is shown for 10 seconds, 600
people can get individual pictures using only
one channel. A computer is used to locate

the different requests (MITRE SYSTEM).

Xerox company has developed a device which
allows sending Xerox copies via telephone
lines. This capability can be added to the
home terminal (newspapers, printed informa-
tion can be sent via cable in seconds).

100 words a minute. Printers are available
which print messages on strips of paper.

Polaroid camera can be used to make
“copies” from screen displays.

TV screen connected to 2 compuier can be
used for design using a “light pen.”

The entire screen can be used for feedback.
Two techniques are available for this purpose:
light pen and photo-electric light beams. The
first will allow feedback by touching the screen
with a finger (& design using these techniques
was completed at the end of January 1972).
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Table 4. Breakdown of Objectives into Technological Components

Objective
Participatory Democracy

Group level:
1) group discussion
2) forming action groups

Community level:

1) community discussion issues
2) community decision-making
3) community education

State level:

1) respond to 2 speech
3) voting

3} education

Education

Information :;trieval:

1) obtaining library information
2) analysis of information

Learning a skill:
1) complex skill
2) simple skiil

R‘esponding to a program:
1) panel discussion
2} educational program

Objective

Services:

1) shopping

2) Tally medicine

3) post

4) entertainment

%) computing

6) games — with others
with studio

JE—— )

Technological

Features Needed™

(boxes in Table 3)

22621102108

2230731 3¢21%°

22337 212¢ _;—-——-—m—u's—u_'_——

21337b21&€

23337 213¢
)+ very useful

23.33.2130

2d333128 c may augment

2a3321ac 232 muss have communl=
cavion described
in box € in table 3

214C= musy have commnt-

caiton deserived in
box 21, complex, in

33407‘321&8 Table 3

324676213¢ L Key for table

e

20324b212¢16°

2b3a4b2[as

2a336321ac

23336(:21&5

Channels Needed

203269136212 or ©

7313%218¢

4dlpqac

23332135

33432532213¢25

13278

2332713507 €

# The choice of these technological features is pased on a prediction as to how
these objectives will be achieved. A final choice of these features will depend on
utility-cost tradeoffs and experimentation.
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AMALYSIS

A cross-variable analysis of the objectives and constrainis of two-
way communications could be very useful in expanding our knowledge of
the applications aad limitations of two-way communications. This
analysis will uncover many areas for research such as the effect of attitude
toward two-way nonpersonal communications on willingness of humans
to use it, .
Tables I and 2 list sume of the important objectives and constraints
of two-way communications. Table 3 describes the complete set of
communications channels between the home and the broadcasting center.
Table 4 summarizes the breakdown of the objectives into the communi-
cation channels required to achieve them.

A cross-variable analysis of Tables I and 2 will provide the guide-
lines for determining the weights to be assigned to the different objectives.
Tables 3 and 4 provide the information for establishing guidelines
describing specific technological features needed in order to obtain a
certain objective, the firg step toward determining its costs.

Table 5 is the cross-variable matrix of the constraints and the
political objectives. In this paper, only the shaded areas will be discussed.
(The design variables which relate to the human nature and economic
constraints having an effect on both the complexity of the terminal and
the possible financial sources available for support will not be discussed
since both relate to a political use of two-way communication, and thus
would necessitate too broad a task.) A complete analysis of all the
objective-constraint cross-vartables would involve such disciplines as
psychology, sociology, and economics. Tables 1 and 2 offer researchers
from the different disciplines some guidance as to which variables should
be included in a cross-variable analysis. To construct a cross-variable
analysis, one has to select the issues of interest from the tables of ob-
jectives and construct a table similar to Table 5 for developing a cross-
variable matrix.

USE OF TWO-WAY COMMUNICATIONS FOR “PARTICIPATORY DEMOCRACY™

Two-way communications can be applied in three societal levels:
group, community and state-national. The objective of such citizen feed-
back is to increase the individual input into the political decision-making
processes and make the citizen more knowledgeable about society.

On a group level, the objectives of two-way communications could
be the following: (1) help ongoing groups improve their decision-making

17
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processes by increasing the individual input into the discussion; (2) form
new political groups, making access to the media easier and thus en-
couraging peripheral groups to take part in decision-making (e.g., neighbor-
hood political groups, PTA, welfare mothers, etc.).

On the commtunity level, the objectives of two-way communications
could be the following: (1) help the community discuss issues of interest
by enabling citizens to bring issues to the attention of the community and
educate its members on these issues; (2) aid community decision-making
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by having a series of discussions about some issues of concern followed by
voting—analogous to town meetings; (3} enable the members of a com-
munity to communicate with the elected officials {school board, city
council, congressmen), educate the community about important issues
(giving the background and rationale for decisions regarding welfare,
zoning rules, taxes, etc.). .

On state-national level, twe-way communications could be used to
exchange information with state leaders {congressmen, senators, executive
branch}); to vote on state and national issues; educating the public about
issues of state or national concern {desegregation, senate hearings, etc.).

Following is the discussion of the shaded areas in Table 5.

A. Group Objectives and Technologicai* Constraints

The main technological constraint on achieving the group level
goals pertains to software,characteristics. For an effective small group
discussion direct face-to-face interaction is necessary. Members of the
group should be able to express verbally their opinions and be able to
affect the direction of the discussion. It is possible, technologically, to
carry such group discussions via cable TV, but the expense of the techno-
logical features (see Table 4) may be prohibitive.** The limited communi.
cations channels of studio to home audio and video, and home to studio
audio or digital feedback (using buttons) can be used by cable TV both
to spawn and measure an interest group’s reaction to an issue. Com-
munity centers could be established for group meetings. In these centers
(special studios designed for community use) a limited two-way feedback
mechanism can supplement the group discussion.

B. Group Gbjectives and Political Constrainis

The major major political constraint on group objectives (helping on-
going groups improve their decision-making processes and form new
interest groups) is that the present political process is based on limited
citizen feedback from both direct and indirect sources. Most of the direct
feedback comes from organized interest groups (such as business, fabor
unions, religious groups). The indirect-feedback comes from the popula-
tion through communication chanrnels such as elections, public polling,
social unrest, talk shows, etc. The use of cable TV for the purpose of

*Technological constraint refers to both software and hardware considerations.
**Whether these features are desirable is discussed in the preceding cross-variable

analysis.



forming new interest groups could be expected to extend the socio-
cconomic bounds in the social pyramid from which pressures will be
exerted on the political structure. The groups which presently control
the decision-making powers may feel threatened by this process, thus
leading to social tensions or social repression. If the present political
system is not flexible enough to allow new groups to share in the decision-
making, social instability may result. Frustration of these new groups
due to the lack of positive response from the system could sway them

to social apathy or social outbreaks. Both are dangerous.

An additional political constraint is a skewed use of the facilities
by a few dominant groups. This could widen the gap between ongoing
powerful political groups and groups that do not have equal access to the
facilities. Legislative channels could properly deal with this constraint.

In deciding what weights to assign the group objectives, society
must be aware of these constraints and provide the proper guards to
prevent social instability and misuse if a decision is made to use CTV
for achieving¢he goals on the group level.

C. Community Objectives and Technological Constraints

The community objectives listed in Table 2 involve discussion of
issues between a large group of people and few decision makers, speakers,
or discussion moderators. As in the group level discussions, the main
technological constraints lie in the software area. There are no techniques
as yet that allow instant analysis of mass-verbal comments. An additional
constraint develops as all the members of the community make verbal
input to the speakers—no complex discussion can ensue. Guidelines to
avoid such disturbances yet allow meaningful group feedback must be
developed (see Appendix A). The computer technology can be a useful
tool in analyzing a nonverbal digital feedback. The use of the computer
will enable instant analysis of the group feedback, an essential for a
meaningful feedback during a discussion. It is important to allow group
response during the entire discussion and not only at the request of the
moderator. Limiting the community feedback to instances when the
moderator decides to pool opinions will lower the validity of feedback
for the following reasons:

(1) the moderator can limit the feedback to issues of interest to
him;

(2) there will be no data at the community level of understanding
of the issues;

(3) the community can have very limited effect on the discussion; and
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(4) no meaningful education of the community about issues wili be

possible without enabling the listeners to elicit such responses as

“Jo not understand,” “give more information,” or “move to another

topic.” The listeners should be able to elicit these responses during

the entire discussion.
Without these capabilities it is doubtful that cable TV two-way potential
can be used effectively for political purposes.

Table 4 shows that for the four objectives on the community level,
a complex one-way (home to studio) signal transmission will be needed
to allow for the feedback discussed above.

Another software constraint is the absence of a discussion procedure
for the different communications objectives. These procedures {meshing
technological capacity with discussion goals) are essential for the success-
ful use of two-way communications for political purposes.

An additional constraint is the lack of statistical tools that will
enable a community and its elected officials to measure the degree to
which a given feedback represents the community sentiment. The scien-
tific method used in public polling cannot be directly applied to such.
citizen feedback due to the biases of the group participating in the
discussion. It is reasonable to expect that the development of such
statistical tools should be more reliable as feedback through cable TV
becomes more widespread.

It is technologically feasible to build a system which will allow the
complex one-way signal transmission necessary to achieve objectives on
the community level. .

D. Community Objectives and Political Constraints

The technological feasibility of two-way communications on the
community level is shaded by the political constraints. The commercial
attractiveness of two-way communications for commercial purposes may
make the technological development inevitable (see Table 4). The
scientists who develop these channels must be aware of the possible social
consequences. The scientist’s intentions may not necessarily parallel the
guidelines of the politician who decides to use these channels for
political purposes. It is therefore very important to project possible
political implications of a technology which seems at first glance
apolitical, yet may result in social instability if proper measures to prevent
its evils are not considered in advance.

As at the group level, the main political constraint is that the
present political system is based on limited citizen feedback. Organizing
communities around issues will increase feedback such that failing modifica-
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tion of the present decision-making processes which incorporate feedback,
social instability is inevitable. This increased feedback may limit the
decision-making powers of the community-elected officials {or increase
their power if they are able to manipulate the system} making reconcilia-
tion of issues more difficult. Some scientists (Heinz Eulau, 1970: 187)
see such citizen participation as a ““participatory nightmare.” Fora
political system whose decision-making methodoleogy is based on the
reconciliation processes, this is a real threat. Although town meetings
demonstrate the plausibility of community decision-making, town meet-
ings take place in relatively few communities and involve face-to-face
interactions. Research must be done to answer such questions as:

{1) how will impersonal communications affect the community voting
behavior? (2) will the technological channels improve communications
between people (in similar situations) rather than restrain it? (3) can
findings from a study of few communities be projected to other com-
munities? (4) how effective is the town meeting decision-making

process in comparison to city council decision-making?

A secord constraint is frustration due to lack of response.
Assuming proper statistical tools are developed for this purpose, the
communities will have, for the first time, a clear idea of what they -
want. A lack of response from the elected official may stimulate
social instability. The “silent majority” support often claimed by poli-
ticians will no longer be *'silent”; the politician will be forced to act
according to the will of the community, a frequent impossibility. He
may be forced to explain and educate the community on his decision-
making rationale, but even then, the threat of social instability is real.

A third constraint is that as participation in community decision-
making becomes as effortless as pressing some buttons at home, people will
react emotionally rather than rationally on issues about which they have
insufficient information. At the present, some effort and time from
citizens to input feedback into the political system is needed. The people
who are willing to give this feedback are usually directly affected by the
issues and consequently are more informed.

A fourth constraint involves the concept of “majority tyranny.”
The democratic concept calls for majority decisions. But is it fair that
the votes of those individuals most directly affected by a decision should
have an equal weight as the votes of the rest of the community? In the
present political system, it is easier to protect such a minority as “majori-
ty wants” are rarely clearly defined. Introducing citizen feedback on the
comrmunity level may make this conceptual problem very real.

Even though the constraints are severe and the dangers real, there is

22



much to gain by the use of cable TV on the community leve! especially as
a tool to educate people on issues. This justifies research toward achiev-
ing the community goals. We must be aware that legislative means may be
insufficient to deal with all the political constraints since no law can

force an individual to react rationally rather than emotionally. Guidelines
and procedures for decision-making must be developed to avoid problems
that could arise from emotive and ill-informed decisions.

E. .Societal-National Objectives and Technological Constzaints

The type of communications channels that are needed at this level of
communications are similar to those needed on the community level (see
Table 4). Similar technological constraints apply to both levels and are
discussed in the preceding section,

F. Societal-National Objectives and Political Constraints

The nature of the pelitical constraints makes it prohibitive to ex-
periment with two-way communications on the societal level before a
thorough examination of all the problems associated with the use of two-
way communications on the group and community levels. Even when all
problems associated with the community and group levels are satisfac-
torily resolved, a careful consideration must be given to the validity of
projections from these levels to broader societal levels. Using citizen feed-
back on a national level may require a fundamental restructuring of the
entire democratic structure—a huge task indeed. Research in this area is
called for to expose the dangers involved, to insure the politicians’ aware-
ness of these dangers.

The political constraints on the societal level are similar to those on
the community level--a level on which it is difficult and dangerous to
experiment. Even when we develop satisfactory knowledge of what
happens on the community level, it will be difficult to predict what effects
the use of two-way communication at the community level will have on
the political structure. These effects could make the use of two-way
communications on a national level more feasible or more prohibitive

than is now apparent.
CONCLUSIONS

The purpose of this paper was to link technological design considera-
tions of a home terminal with the possible political consequences of such
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design. 1t was demonstrated that a home terminal may be versatile, may
be economically and technologically feasible, and still may not be
desirable from a societal standpoint. A versatile home terminal could
promote the development, by naive designers, of two-way communica-
tions which could threaten the stability of society. Once the technologi-
cal features are available on a mass level, the social scientists aware of the
dangers may not have the power to limit their use.
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APPENDIX
INTRODUCTION

The process of absorbing information that begins every day when
we wake up can become very frustrating without a meaningful outlet of
response to that information. We absorb data about the world around us
and about issues that affect us directly, but usually the most we can do is
communicate our thoughts to a close circle of friends who in most cases
do not govern the decisions which concern us. Many people allow much of
this information to become a part of their lives without talking about it
even with close friends. They become almost hypnotized by a monologue
with themselves. This process can become more and more frustrating as
the amount of information with which individuals are bombarded
increases.

A group of scientists with heightened social awareness is beginning
to realize the potentials of the existing technologies in furnishing people
with channels to communicate their feelings and thoughts to others. The
potentials of cable TV and the possible establishment of two-way com-
munications between the citizen and the media make this type of com-
munication imminent.

There are three main objectives to this study: a preliminary design
for 2 home terminal which would enable the listener (viewer) to respond
to a panel discussion which takes place in the broadcasting studio, an
investigation of the way both the speakers and the listeners can benefit
from such a flow of information; and a study of how people view partic-
ipation in such a discussion when they must channel their responses into
a certain number of preset options.

In designing the imaginary terminal my purpose was to enable the
listeners to express opinions on specific ideas voiced by the speakers and
to ask the speakers to respond to specific ideas expressed by other
speakers, or to further explain some of the listeners’ own ideas. The
system will also allow the listeners to present questions to other
listeners.

A distinction should be made between the design of a terminal
which asks the audience for their attitudinal response, as in the terminal
discussed above, and the design of a terminal which enables people to
participate in actual decision-making policies. The study of the latter
terminal is discussed by Professor T.B. Sheridan (January 1971). In order
to fulfill these objectives, the participants were asked to visualize them-
selves in a “live” situation and to imagine that their responses will have
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some effect on the discussion. The fact that their participation is
imagirary Himits the validity of the results obtained. As one of the
participants expressed, *“In a live situation I probably would have had
fewer responses, but they would have been stronger.” The information
that can be gained by this study could prove very useful for a future
design of real-life experiments, although the absence of the visual
dimensicn of the TV experience is a significant toss.

THE PARTICIPANTS

The participanis (about 10}, mostly professors and doctoral students
at Stanford University, were chosen from the following fields: Sociology,
English, Engineering Economic Systems, Industrial Engineering, Business,
~ Communications and City Planning.

DESCRIPTION OF THE EXPERIMENT

The participants were asked to visualize themselves in a “live”
situation: *“There is a discussion on your home TV about student revolt
(taken from Playboy Magazine 1969). . . . Thanks to technology, besides
your TV set there is a terminal through which you can make some re-
sponses to the discussion . ... [t is important that whils ‘listening’ you
imagine yourself in a live situation where your responses will have some
effect on the discussion.”

On the terminal there was an additional screen on which the words
of the speakers appeared “simultaneously” with their imagined voices.
In other words, in this experiment all that the participants saw was the
typed discussion—not the speakers themselves, and they were asked to
imagine themselves in a situation where they could see the speakers,

The terminal screen was labeled vertically with letters that corre-
sponded to lines on the screens in order to enable the “listeners™ to
locate their responses to the idea expressed in that line. On the terminal
were coded responses (see Figure 3) and the participants were asked to
choose among them by pressing (making a check on the button) the
button that corresponds to the response of their choice.

A questionnaire was included at the end of the discussion in which
the participants were asked to evaluate the system both as listeners and
as though they were the speakers.

In a real life experiment, listeners (viewers) would be required to
switch their attention from the speakers to the printed letters which could
be more disturbing than the situation in which they responded to the
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Fig. One
Terminal Used in This Experiment

Fig. Two
An Alternative Terminal
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discussion in the experiment. The results of this experiment showed that
the participaats did not respond often enough to disturb their “listening”
{reading). :

THE DEVYICE

In order for the viewer to be able to make responses to some specific
ideas during the discussion, not only during periodic intervals determined
by the discussion moderator, the discussion should appear in print in
front of him. This can be done by simultaneously printing what is being
said on stage and transmitting it to home TV screens. In this experi-
ment the screen was a part of the terminal (Figure 1), but it will be less
costly to use a portion of the TV screen on which the discussion is being
displayed for this purpose (Figure 2).

As can be seen in Figure 2, the lower right portion of the screen can
be reserved for displaying the feedback statistics. The size of the letters
to be displayed and how many lines shall be displayed at a time is a topic
for further study. In the experiment; the participants were allowed to
refer back to previous pages before they made a response, but were asked
to indicate if they did so in the questionnaire. Some indicated that they
referred back once or twice, one indicated he did not refer back, and the
others did not indicate anything. Clearly, no valid conclusion can be
drawn from this data with regard to the number of lines to be displayed
but it is encouraging that no one had indicated that it was to his ad-
vantage to have the entire discussion in front of him for reference, a
situation which will not exist in reality. It can be expected that the
number of times the participants will refer back to previous lines will
vary according to the interest he has in what is being said and the com-
plexity of the discussion.

In order to be able to respond to a specific idea which is expressed
in a certain line of the printed screen, vertical letters are assigned to each
line and the participants can localize their response by pressing the button
marked with the letter that corresponds to that line. The selection of the
response will be done in the same way. These responses will be stored in a-
computer memory.

Figure 3 describes the responses available to the listener. These
responses were carefully designed so as to avoid distortion of the
listeners’ opinions and to enable them to affect the discussion and its
content in some limited way. Of course, thete is no optimum set of
responses that could enable the listeners to express their opinions free of
distortion, and the object of the research is to investigate how to minimize
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these distortions and study their possible effects on the content of the
discussion. This is one of the real dangers of the use of preset responses
and a topic which should be studied continuously.

DISCUSSION AND ANALYSIS OF THE RESULTS

The following is a discussion of the participants’ responses to the
questionnaire. First, a question will be presented and then a description
of the participants’ answers to this question which will be followed by a
brief analysis of these answers.

THE DEVICE

Question 1: Did you want to express or elicit any reaction that
you could not by using the terminal? The general criticism of the
responses was that only rational responses could be elicited and that there
were none to express emotive responses such as “‘rubbish,” “naive,” or
“dislike™ (vsadisagree). One participant wanted to agree with a statement
and its supporting comments but not with the conclusion and another
wanted a button to express “good example” or ““good analogy.” Yet
another found it frustrating to simply mark agree or not: “these were
the reasons that were compelling, agree and disagree imply a quantitative
measure along a given dimension.” But according to this participant,
agreement and disagreement are usually along different dimensions. One
pafticipant who used every space available to respond, did not want to
add anything.

Analysis: The frustration that some expressed in not being able
to elicit a response that would best describe their feelings and opinions
will always occur when preset responses are being used. Fortunately, no
electronic media can replace the face-to-face interaction in which the com-
munications take place on many different levels. The purpose of the
preset response terminal is to create a feedback channel not yet in
existence. The frustration people have in responding through such
channels of preset responses may induce them to seek other ways to
communicate.

An encouraging result was that one of the participants indicated
that initially she resented the idea of responding to 2 “robot™ but later
found it useful to be able to respond to the discussion via the terminal.

Figure 4 shows the number of times a specific response was used
by the participants. This distribution can aid in evaluating the responses.
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It must be kept in mind that the choice of some specific responses over
others is clearly a function of the interest the listeners have in the discus-
sion, and the terminal should be tried many times with different topics of
discussion before any conclusion can be dvawn. What can be learned from
Figure 4 is that the responses were used such and such number of times.
Such information can be useful in adding or deleting some responses.
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Fig. Four
Question 2: Were your responses positive? Negative? FEqual?
Figure 5 shows that the participants reacted equally in all these categories.

Analysis: Some people responded when they agreed, some when
they disagreed and others responded both when they agreed or disagreed.
Knowledge of such information is important in the design of a response
terminal. Ideally, a terminal should allow responses that suit all the above,
but due to the limited number of responses which can be handled effec-
tively, an emphasis could be put on designing the response to gravitate
toward the positive or negative if it is clearly shown that people lean
toward one or the other.
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Question 8 What other general preset panel responses would you
want on this instrument? The responses of the participants to this ques-
tion were similar to their responses to question 1. The intention in the
question was fo get some specific responses the participants wanted to
add but their answers to this question were in more general terms.

According to the participants, additional responses should allow for
the following: measure emotional responses to attitudes and to language,
indicate level of general interest or boredom, press panelists to move onto
another topic. One participant expressed a wish to be able to “type”
questions ot comments on the letter part of the keyboard but the cost of
such an improvement would be prohibitive. (An aiternative for this sug-
gestion will be discussed in the Conclusion.)

THE LISTENER

Some of the questions in the questionnaire were directed toward
the participants as listeners to the discussion and in some questions the
participants had to assume the role of the panelists. In this section those
questions that relate to the listener will be discussed.

Question 3: Do you think that a panel such as this would be useful,
a hindrance, or make no difference for an audience listening to a panel
discussion? The reactions of the participants to this question ranged from
“very useful” to “‘hindrance.” Some felt that the discussion would not
be able to proceed if it would be constantly interrupted by the audience.
One participant thought that in a live situation it would be difficult to
simultaneously listen and read the discussion. Another felt that only ex-
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treme views would be expressed. The majority of the participants did
favor the use of the home terminal for such a purpose.

Analysis: The problem of interference with the discussion if the
audience were to constantly bombard the panelists with responses can be
solved by assigning the discussion moderator the task to set thresholds
for the number of responses per idea or request, so that only after the
number of responses with regard to a specific idea reaches a certain level
will the moderator make it known to the panelists or the listeners, thus
avoiding a constant disturbance of the discussion (guidelines for using
these statistics will be discussed in the Conclusion section).

The difficulty of simultaneously watching and reading the discus-
sion, [ expect, will be minimized if the listener refers to the print only
when he wants to.elicit a reaction, which, as was shown in this experiment,
did not happen often during the discussion. The fact that what is being
said is being simultaneously printed would make it easier for the listener

to locate the idea in the print.
@

Question 4: As a listener, would you like to see the statistics as
they come in? The responses to this question range from “yes” to “not
really; I would like to see how I myself respond to arguments without
knowing how many people favored a particular position. At the end of
the discussion some viewer statistics may be interesting.” One participant
would like to see the statistics in a simplified form and another saw ad-
vantage either way: “Seeing the statistics could influence me in my own
responses and I might consequently not discover as fully what I feel. But
seeing them as they come in would make the experience much more of a
group experience.”

Yet another participant would have liked structural questions to be
presented to the audience at some periodic moments to prevent the dis-
turbance of both the listeners and the speakers. The majority did favor
the presentation of the statistics in some constrained and simple form
during the discussion.

THE PANEL PARTICIPANT

Question 5: How would you react to the listeners’ response infor-
mation if you were a member of a panel discussion? Would it annoy or
bother you in any way? Would you feel too much social pressure if the
response information showed that the audience was strongly weighed
against you? Most of the participants felt that the audience feedback
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would affect theic thinking. “{ don’t see how it could but affect me just
as facial cuss affect me in conversation with another person, but don’t
think they would annoy me. . .. If I felt that the audience represented a
pait of the population that I respected, their strong disapproval would
affect me.”

Another participant felt that it would be “a bother and much harder
to react to, than a live audience’s boos or applause because of its cold
statistical nature.” Yet another felt that “I don’t think [ would feel
social pressure—computerized information is too impersonal for that.”
Some participants indicated that they would make use of this information
to change their argument {with honesty) in order to gain support.

Analysis: In order to avoid disturbance of the discussion, the
moderator should present to the speakers only those responses in which
the audience made some specific requests to the speakers (i.e., to further
expiain an issue). The responses on the “strongly agree™ to “strongly
disagree” scale should be reserved to the end of the discussion in order to
avoid possible Fressures on the panelists to hide their real opinions for
aining public support. The use of the terminal in this manner will help
to clarify the issues by the speakers without pressuring them to modify
their opinions to “fit” their audience.

Question 6: As a panel participant, would you like to see the
Statistics as they come in? Should there be a moderator or intermediary
of some sort who informs you of responses after they reach a certain
preset level? All participants favored the idea of the intermediary that
would moderate the communications between the audience and the
speakers. Some would like to see the statistics only at the end of the
discussion. “I would be curious to see them but I might rather wait until
after the panel was over unless the procedure becomes so commonplace
that T responded to it as I respond to the signais in any group in which I
am talking.” Others would like to see them as they come in but with ‘
thresholds set high enough so interruptions would be few. One partici-
pant indicated that he would like to see the statistics only if they relate
to certain specific ideas, and the main role for the moderator would be
“to shape questions for the audience as the discussion evolves.”

SUMMARY AND CONCLUSIONS

Most of the participants in the experiment thought a home terminal
with preset responses was useful. The majority of the problems raised by
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The Communications System

the participants with regard to the actual use of the terminal could be
solved by a careful design of the information flow. Following are some
guidelines for such a communication system in light of the results obtained
in this pilot experiment.

Figure 1 describes the general system. The proposed terminal is
presented in Figure 2. It has the following advantages over the terminal
presented in Figure 1: (1) the viewers do not have to switch their atten-
tion from the screen, except for the selection of a response on the terminal



and, {2% there is no cost of an additional screen.

The presentation of the statistics to the listeners will be made on
the lower right-hand part of the screen which could be blocked from view
in case the listener did not want to be disturbed by the statistics during
the discussion. Additional responses will be added to the terminal in
order to enable emotive responses such as: ‘[ dislike what the speaker
said,” *‘this is naive,” “the discussion is boring,” or, “I would like the
speakers to move to another topic,” etc. A button will be added to the
terminal which allows the listener to respond to a whele paragraph not
just to a certain line. For example, in Figure 7 (below), the listener
strongly agreed with the entire paragraph printed in lines ABCD.
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Fig. Seven

A button marked “present statistics with regard to”” will enable the
listeners to ask the moderator to present the feedback statistics with re-
gard to a specific idea. An additional improvement could be the use of a
light pen by the viewer to indicate his responses. In this case the terminal
itself would be projected on the screen which would save the cost of
building the home terminal (see Figure 8),

A comparison between the different alternative terminals should be
made on the basis of technological feasibility and costs. If the light pen
were used, there would be no need for the letter to localize an address as
it could be done by touching with the pen on the specific printed line
and then responding to it. There could be a great many uses for a light
pen TV system {i.e., in advertising) that would reduce the costs of
implementing such a system.

The selection of which feedback statistics are appropriate to present
the listeners and which to the speakers, and the timing of these presenta-
tions, is of great importance. Wrong use of such statistics can disturb
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both the listeners and the speakers and even distort the content of the
discussion which will result in complete defeat of the purposes of this
communication. '

To avoid such disturbances, the following guidelines should be
adhered to:

(1} The speakers should be presented during the discussion only
with specific requests from the audience (i.e., a request to respond
to another speaker or to further explain an issue), and the statistics
which indicate public opinion (i.e., agreement or disagreement)
should be kept to the end of the discussion. The reason for this is
to avoid the possibility that some of the speakers may be tempted
to “fit” their argument to the audience rather than express what
they really think at the cost of losing the listeners’ support.

- (2) The frequency of presenting the feedback statistics to the
audience should be low enough not to distract the listeners’ atten-
tion from the discussion. These statistics should be simple in their
presentation so that no previous knowledge of statistics will be re-

quired to jnterpret them.

(3) Not all requests will be presented to the speakers during the
discussion. It will be the function of the moderator to set the
threshold high enough in order to avoid a frequent disturbance of
the discussion.

(4) During break periods the moderator can present questions to
the audience at the request of the speakers or by his own initiations.
Members of the audience can telephone from their homes to present
questions to other listeners at the end of the discussion.

(5) All feedback statistics will be shown at the end of the discussion.

The kind of communication system discussed here allows interchange
not only between panel members but between various speakers and
audience members, and between audience members themselves. Instead of
one-way communication, with its inevitable frustrations, this system en-
courages a web of mutual response that makes communication dynamic
rather than static. It should not only increase the social awareness of
both panelists and audience but it should also make every participant
more keenly aware of his responsibilities to the people with whom he is
in dialogue.
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