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MOVING FROM TWO—WAY CABLE TECHNOLOGY
TO EDUCATIONAL INTERACTION

This paper deals with the use of simple home data terminals for

adult education in Spartanburg, S.C. The decisions that led to the

use of data terminals for adult education and the design of the sof t—

ware to provide educational interaction using an eight—button terminal

are reviewed .

Funded b~
’
~~ e RANN program of the National Science Foundation ,

the Spartanburg ~‘ç,~oject is a series of experiments that seek to deter-

mine the social ben\~its of two—way interactive cable television.

Based on research des
’
~Ig~is that compare two—way cable with alternative

forms of public service delivery , the project has used cable to train - -

day care center personnel , to teach first aid , and to mrovide cont~nuIng

education. Only the adult education activity will be treated here.

The focus will be on the man—machine interface: What human factors ~
“ ‘ ‘

‘

i~ 
I—,A~_.

were fed into the technical design of the program , and how the tech— 
~~

nical characteristics have, in turn, affected the process of education. : ~~,

The substantive content of the project is high school education

for adults. Every state has a program that awards a high school equiva—

lency degree for students who p:.ss a standardized test. The test ,

often called the GED (general educational development), is adir-Inistered

in rotation throughout a state. Some adults simply take the ti~st with-

out any formal preparation , but many first enroll in GED preparatory courses.

Such a course has been offered by Spartanburg Technical College

(or TEC, as it is called in South Carolina), where a typical course runs

for 15 weeks. Three teachers Instruct a class in English, math , and

reading skill s. A class might meet 4 days .i week , 3 hours  a day, or on

a similar , intensive schedule for an approximat e tot ;i~ of 180 ins tr ire—

t i o n a l  hours .

*VIeWs expressed in this paper are the author ’s own , and are not
necessarily shared by Rand or its research sponsors. This paper is  pre-
pared for the  Nationa l Telecommunications Conference , Dallas , Texas ,
November .~9 — December 1, 1976.
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During Rand ’s initial field work In Spartanburg , CED instruction

stood out as a choice for a cable application. There Is a compelling

need for adult education in the area, as 62 percent of the population

over 25 years of age lacks a high school education . There was reason

to believe that lack of transportation , the need to care for children

or relatives, and psychological barriers were preventing many of these

students from signing up for conventional classes. Then, too, the

content and format of TEC ’s classes are easily adaptable to cable.

GED classes are short term and intensive, and the curriculum is well

developed. Finally, the availability of established educational tests,

including the GED itself, provide reliable and meaningful ways of eval-

uating the effet~ iveness of education over two—way cable.

The decision was therefore made to offer residents in the Spartan—

burg cable area the opportunity to enroll in a GED course in their own

homes. The cable students would have a simple home data terminal ,

allowing them to interact with the teacher in the cable studio. The

project was designed to compare a group of cable students with a matched

class taking a conventional GED course at TEC. By careful arrangement

of teaching schedules, TEC was able to ensure that the same materials

would be covered by the same teachers each day of class. For example,

the English teacher would teach the cable students from the studio from

8:30 a.m. to 10:00 a.m., then drive to TEC , and teach the conventional

class from 10:30 a.m. to noon. The math teacher would teach the conven-

tional class at 8:30 a.ni., and——passing the English teacher going in

the opposite direction——drive to the cable studio at 10:00 a.m. to

take over the cable class. All students would pay the same enrollment

fee and textbook costs, and use the same workbooks. We could evaluate

the effectiveness of interactive cable education in the home in direct

competition with conventional education while holding many factors

constant.

THE TECHNICAL BASE
Having established the research design, we found that we had made

several assumptions about the teacher—student Interaction that would

affec t the technical configuration.

‘.4
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(1) ResIdents of any home in the cable area were potential students.

(2) The students would watch the class on a mIdband cable channel
(for reasons of privacy).

(3) The students would have home data terminals.

(4) The program would be live, with teachers reading a display
and responding to the students over the cable channel.

Through the foresight and initiative of The TeleCable Corporation,

owner of the Spartanburg cable system , there was already a two—way

system available throughout the city. Although the cable system is not

a concern here , it should be emphasized that TeleCable had extensive

experience with an earlier two—way system in Overland Park, Kansas,

and the project received a tremendous boost from the way the Spartanburg

system was designed and constructed. Every home in the Spartanburg

cable system area could be provided with a two—way capacity , and more

than enough channel space was available. Equally Important , because

of the way the system was constructed , we had hopes that the aggregated

signal ingress and other problems that had plagued earlier efforts would

not be serious.

A second essential capability was provided by Interactive Systems,

Inc. (ISI) of Ann Arbor, Michigan. ISI has a line of on—the—shelf

hardware that they have marketed for use with coaxial systems in major

manufacturing plants. Most components could be used immediately , and

one modem would require only slight modification in order to serve

as a student terminal. TeleCable agreed to provide a mini—computer ,

and ISI responded to our request for bids with an acceptable price for

the rest of the hardware. ISI had experience in designing and placing

several types of data systems on two—way cable in the field , and we

were confident they could do it for us.

The third component was provided by Spartanburg Technical College.

As mentioned , TEC already had an ongoing curriculum in high school

equivalency education . It had recently revised its curriculum in a

way that was quite compatible with televised teaching , and could pro-

vide teachers and an administrative structure for the course.

Thus, on July 1, 1975, when the National Science Foundation awarded

the basic contract for the study , the technical and organizational problems



had been largely resolved . The project would appl y existing technology

and rely on an existing educational program . There was one pervasive

worry about signal in r ~~ess and a lot of administrative problems involv-

ing delivery dates and the like , but we were largel y able to move be-

yond the technical performance questions . The project concentrated

then on the man—machine interface and the f u n c t i o n a l  aspec ts  of the

interaction .

TIlE HUMA~4 INTERFACE

As many engineers are aware , the package that componen ts f it in

can be as impor tant as the components themselves. In the Spartanhur g

adult education projec t , we made some very simp le dec isions about the

student terminals that had very little to do with electronics , but

tha t contributed substantiall y to the success of the adult education

project. Some conclusions flowed from the fact that the terminals

would be in students ’ homes. Gaining access to homes for any purpose

can be awkward and time consuming , and maintenance and repair would

be much more difficult than work in our own facility. Moreover , the

students would have no one available to help if they had problems

understanding and operating the terminals. Because of these con-

siderations , the terminals had to be both reliable and simp le.

Remote Keyboard

In the original ISI design, the electronics for the data termina l

are in a single modem . As we began thinking the problem through , we

realized that the typical student would have the terminal on a coffee

table or folding card table in his Ilvingroom. It would either stay

there and be tripped over from time to time , or it would be put away

and dropped from time to time . Or both. Neither prospec t encouraged us.

As a consequence , the push—buttons were designed into a separate

handset. The basic modem , with its heavier power supply and its more

fragile electronics , could be tucked safely away under the television

set. Moreover , the more vulnerable connection of the modem Into the

cable system would be protected . Now the student could pick up a

light handset at the end of a 15—foot connecting wire and give It rea—

sonable abuse.
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The only decision remaining was the number of buttons and how

they would be stroked . Although cost would prevent us from providing

each student with a full alphanumeric keyboard , we also fei c that a

complex keyboard would have questionable value from an educational

perspective. We felt that it would be difficult to teach students how

to use a keyboard with many functional capacities , and that it would

be distracting . Instead of concentrating on the coursework , the

students would have to concentrate on learning how to use the keyboard .

We elimina ted the use of multiple—stroke codes for the same reason.

For example , a four—button keyboard could offer 16 combinations , but

then the student would n.~ed to refer to a list of some sort to know

what each code meant. Since we wanted the student involvement to be

as direc t and simple as possible , we f e l t  we had to l ive  w i t h  sin2le—

stroke codes .
So how many buttons were needed? We considered everything from

2 to 16, and chose 8 as the smallest number that was compatible with

prepared educational materials. Review of the written materials that

would be used in the equivalency programs quickly indicated that many

exercises had five multiple—choice answers for questions in the work-

books. We envisioned the teachers relying heavily on these prepared

exercises for student drills and multiple—choice questioning , so unless

we wished to reform conventional adult education texts , four buttons

was not enough. After the software functions were set up, we found

that eight would serve quite well. The availability of low—cost key-

boards and other considerations then led to the final handset. It

has eight buttons that interlock so only one can be depressed at a

time, and an additional “send ,” or “end of message ,” button.

This configuration had a fortuitous result for the student. We

had worried that the st~.ident might need or want some form of confinna—

tion that his signal was received correctly. but the cost of this func—

tion led us to decide against i t .  When we chose to have a separate

end—of—message , or send , button with interlocked keys , however , we

discovered that we had a primitive form of confirmation built in. The

locked -down button is not affected by depressing the  send button ,

and the student can check what he sent by checking his own terminal.

The student could not usuall y correct his answer , hut at least he would

~~~~~~~~~~~~
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know the nature of his error if the teacher informed him his response

had been incorrect.

We now had a simple terminal in mind with eight possible signals.

The challeng~ was designing the computer software and the teacher acti-

vities so that we could come as close as possible to providing the wide

and complex array of human communications available in the classroom .

We would , of course, lose many facets of the educational interaction

available in face—to—face communications. But we could also seek to

find functions not available to a classroom teacher that might , in

some small way , help compensate for what was being lost.

B

INTERACTIVE FUNCTIONS

As Rand , TeleCable, ISI, and TEC representatives talked back and
*forth in the fall of 1975, it became clear that we needed to provide

for interaction beyond multiple—choice questions and answers. The

basic decision that increased the flexibility of the student terminals

was to set up the system so that the teacher could change the mode of

interaction by changing the meaning of signals from the student terminals.

There are of course many types of educational interaction , and

we first tried to determine what functions are normally carried out

in classroom interaction, and which ones of these would be lost. We

found a handle on the problem when we distinguished between those inter-

actions initiated by the teacher and those initiated by students. Then

we classified the teacher—initiated interactions into formal and infor—

mal. The result was three categories of interaction.

Formal Teacher Initiatives

The most formal interaction in the classroom is the written quiz.

The teacher poses a series of questions for the class, and they write

the answers they believe to be correct. In giving a quiz, the teacher

is forcing each student to confront what he does and does not know,

gathering data for the purpose of grades, and, at the same time,

*While many helped in this effort , Gordon Herring of TeleCable,
Harold Katz of ISI, and Jocelle Heatherly of TEC were the key points
of contact , and they each made a unique contribution .
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obtaining a diagnostic about student weaknesses. The classroom teacher

also performs this function when he asks the class whether they know

the answer to a question , and then calls on one or more students to

determine whether they do. The student again has to ask himself what

he knows and , over time, the teacher gains information about student

progress.

This form of interaction fits in quite well with the use of data

terminals. With the system in place in Spartanburg , the teacher puts

the system into “Q” mode , and asks a formal question. The multiple—

choice answers will be displayed over the cable, or the teacher will

refer to an exercise in their workbooks. After a pause, the teacher

enters the correct answer and calls up a display on a CRT mounted in

a lecturn so he can easily read it. There will be a list of the student

names , the answer they punched , and the aggregate number of right and

wrong answers. These results are also recorded in the computer memory

so that at the end of the class the teacher has a hard copy of all stu-

dent responses and the correct answers printed out with summary s tat ist ics.

Comparing this function in the classroom and over two—way cable,

it is evident that we lose the richness of discussion questions and

student—teacher dialogue , bu t the immediate diagnostic capability over

the cable is probably superior to that in the classroom. Not all stu-

dents answer a verbal question in the classroom and there 10 no way to

keep accurate records on performance. It is as though a formal written

quiz were administered every day , and automatically graded . The teachers

review the hard copy , enabling them to prepare for the next day ’s lesson.

They can choose to repeat portions of the lesson, move on, or work inten-

sively with a few students.

Informal Teacher Initiatives

The teacher also initiates many informal questions, many of them

related to procedures and understanding of formal course content. The

students will be asked to indicate whether they found an exercise to

be too difficult , or whether they have completed an in—class problem

that has been assigned. The distinguishing feature of these questions

is that there are no right or wrong answers.
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We also added to this area those interactions initiated by a

teacher that involve a subgroup of students. Part of the class can

be assigned to other tasks while the teacher works in depth with one

or two who need special attention or are asking questions. Of course ,
if the teacher wishes to have diagnostics for a subgroup , he can use
the Q mode.

As may be apparent, this “I” mode (as we call it) is entered by

the teacher any time he wishes to ask questions and does not want

recorded answers. The distinguishing feature in the software is that

the teacher does not enter correct answers for the questions , and the

answers are not compiled.

There is ~ r t en  some d i f ference  in the teacher ’s style between the

two modes , caused in pa r t  by the need to  en te r  co r rec t  answers  i n  t h e

Q mode and in part by the more casual purpose behind the I mode. From

the perspective of the individual student, there is no difference in

these two modes and he need not learn anything about the system . A

question is asked , and the answer given.

Student—Initiated Interaction

The third mode is quite different because it seeks to provide the

student with a way to initiate interaction . In the classroom , there

are a rich array of both verbal and nonverbal cues and messages sent

to the teacher. A bored student shifts in his chair; a frown signals

confusion. A student may ask that the teacher repeat a point or he may

ask a direct question about something that has been said . Again , one

cannot begin to provide this complex capacity to interact with a data

terminal , but we could at least give the students some opportunity

along these lines.

In the current system, when the teacher is not asking questions ,

she puts the system into a third mode . Then when the student hits a

button , his name and an alphanumer ic message appear on the teacher ’s

CR1 Ins tead of a number for a multiple—choice message . A great deal

of thought went into determining the most common and most  i m p o r t a n t

messages these students would want to send . Since there were eight

buttons and we had a single—stroke system , the student could send only
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eight messages. After some experimentation , we chose “I understand ”

(and the student is ready to move on), “I don ’t understand ” (so please

repeat and review), “slow down ,” “give an example ,” “ask a question”
(so I can see if I understand), “visuals are unclear ,” and “technical

problems .” Each of these messages is pr inted on the student terminals

by the appropriate button . Thus , when the student is asked a question ,

“3” ind icates that the third alternative is the correc t answer; however ,

when the student initiates the interaction “3” is a request for the

teacher to slow down.

The flow of the three modes worked well. The teacher would put

the system in Q mode and ask the s tudents  to punch in the answers to

ten questions in quick succession as she enters and announces each cor-

rect answer in turn. Noting that three or four students consistently

had the wrong answer for one type of ques t ion , the teacher would review

the  p r inc i p le and then  s h i f t  to the work mode and begin the day ’s

lesson.  Two s tudents  would send the signals that  they don ’t under-

s t and  what is being discussed , and the t e a c h e r — — j u s t  as he would in

the classroom——could choose to ignore the signal , or ask the class as

a whole if they unders tand .

THE HUMAN QUALITY

The results of this effort have been encouraging. In the spring

of 1976, the hardware was in place and courses began. Ten adult educa-

tion students began a pilot class over the cable system in February in

parallel with a conventional class at TEC. Final judgment about the

educational efficacy of the approach must wait until the results are

in on another series of cable classes held in the fall of 1976 ,

but the signs are hopeful. Although we must emphasize the tentative

nature of the results, the evidence suggests that the students who

chose to take the high school equivalency course over the cable did

as well as those who traveled to the classroom .

It is important to emphasize as well that the quality of the inter—

action that resulted from this design work has been very high . First ,

a cable teacher received a card from a student , on Valentine ’s Day

thanking her for the personal attention she was giving that student.

L _ _ _  
- 
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A teacher ’s aide who operated a camera was mentioned during the course ,

and even though she was rarely seen, she got two get—well cards when

she was hosp italized . These examples and other anecdotal evidence

suggest strongly that the students felt the teachers cared about their

progress in a personal and individual way,  and we feel sure that that

contributed to student patience with early technical difficulties and

to student motivation to learn. All ten of the students stuck through

to the end of the course——despite the fact that their basic L i t  to

the teache r was a box with nine buttons .

Needless to say , the project has led us to a heavy empha sis on

the importance of the man—machine interface. Even when the technology

is well in hand , careful thought and design work must be put into

choosing the way that people will be connected into a communications

system.


