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WHAT INTERACTIVE TELEVISION IS
To this point in time, most of us think of
television as a familiar source of information,

entertainment, and advertising that we consume rather
passively.

In four decades or so, television has emerged

as a fixture in our daily environment.

There av.e,

however, new concepts of television that may change
forever the way we think of the medium.

Consider the

differences between broadcast or cable television and a
program you rent from your local video store, or one you
create with a camcorder, or the -Jxperience of playing a
video game.

In each of these instances, you are actively

choosing how you will use television and creating your
own media environment.

You are no longer a purely

passive consumer, but have in fact become a program
director.

The term interactive implies some form of two-way
human communication.

Many of these new television

environments, including the subject of this book, will
entail interactivity between people or with other
environments (i.e., data bases) that people have created.

Yet the term Interactive Television (ITV) means many
things to many people.

For many years, the broadcast and cable television
industry has employed interactivity via telephone lines
to encourage viewer response.

To the telemarketer,

interactive television means using an 800 or 900 phone
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number so viewers can order Slim Whitman records, Ginsu
knives, Or the latest gadget guaranteed to firm your
tummy and shrink your thighs.

Likewise, talk shows and

some game shows can allow viewers to call in and
participate in the program.

Another form of interactive television common in the
broadcast and cable business is the use of live satellite
transmission for news and sports events.

It is normal to

tune in Nightline or CNN or a football game and see
personalities who can communicate with each other by both
audio and video links.

Although such productions are

technically complex and expensive, you will ba able to
duplicate this type of television environment in your
classroom at a reasonable cost.

Adding computers to a television system allows still
another form of interaction by being able to transfer
data and text between the parties and by being able to
store information to be used at a more convenient time.

Few of us who played PONG or PACMAN for the first time
realized how much interest video ganes would generate in
such a short time.

Communicating via computer bulletin

boards has become more common, as has computer assisted
instruction for complex subjects such as advanced
mathematics and for mundane tasks like banking and
finding a library book.

Using computers as control devices has opened up
other possibilities for interactivity.

From file
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management software sprung hypertext documents.

By

incorporating video from CD-ROM drives or laser disc

players in place of text or data files, hypertext became
hypermedia, a flexible and potentially powerful
interactive instructional technology.

Now desktop video

production is possible as both original video and audio
signals may be digitized and processed by computer with
the same ease as desktop publishing software converts
text and graphics to publication quality layouts.

The

next generation of computer-based interactive television
will create environments so credible that they are called
virtual realities.

At the New York World's Fair of 1963, AT&T
introduced another from of interactive television - the
Picture Phone.

This device allowed telephone users to

see as well as hear each other.

Transmission could be

accomplished by conventional coaxial cable, by microwave
links, and later by communication satellites and by fiber
optics.

The business comnunity soon saw the advantages

of holding face-to-face meeting

by two-way tele'rision

rather than paying travel expense.

As costs came down,

business teleconferences and video conferences became
more common and now represent a growing market for
telephone companies.

There were two experiments in interactive television
by cable systems in the 1970's that bring us closer to
the present subject.

In Columbus, Ohio, Warner-Amex

Chapter 1, Page 4.

Cable established the QUBE system which allowed
subscribers to interact with information provided on
certain channels by using the digital touch-tone pad on
their television remote control.

Among the activities

available were banking, shopping, and public opinion
polling.

Meanwhile, in Irvine, California, a professor

from UCLA helped the local cable system design and build
a two-way interactive audio and video channel for use by
the local schools.

And this is where we come in.

For the purposes of this bock, we shall use this
latter description of interactive television.

There will

be some variables depending on the transmission system
chosen in your school.

For example, if you are using a

satellite transponder to reach many distant sites,

economy will probably dictate buying only one uplink.
Thus, you will have one-way video with two-way audio,
most likely on a regular telephone line.. Or your
interacive response mechanism may be a digital pad
connected to a computer data base.

If you are using dual

channel microwave or dual channel broadband cable
television, you will have real time, full motion video
going in bOth directions, as well as two-way audio and
computer communications.

If you are using a digital

network, where the television signal is compressed into a
stream of bits and expanded on the other end, you will
still be able to combine audio and video with text and
data in both directions.

Your picture, however, will be
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of infe'.:ior quality to what you are used to seeing on

television.

As a matter of fact, few of you will achieve

network quality in your televised classes.

Nevertheless, all these means of transmitting
interactive television work and can be useful.

This text

is designed to help you understand how to use the medium

regardless of how the signal gets from one place to
another.

You will find that interactive television is

superior to correspondence courses, canned audio or video
tapes, or one-way educational television if you become
comfortable with this medium and use the flexibility it
provides.

It will probably never be a suitable

substitute for a good teacher interacting in person with
motivated students and should not be considered as such.
The economics of education, however, will not always
permit this optimal condition.

Thus, in distance

learning, particularly when small groups of students and
specialized subject matter is concerned, we seek the best
available alternative.
One further word of caution.

Let the technology

work for you rather than modifying your behavior to sujt
the interactive television environment.

This may not

always be possible but will be achievable most of the
time if you think your way through problems that arise.
In general, if you are well organized, plan more material
for each lesson than you think you can cover, and make an
effort to interact with your students by whatever means,
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this should be an interesting and perhaps exciting
experience.

And of course, if you find yourself stymied

by the technology, you can always ask your students.

They probably know more about it than you do anyway!

s
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HOW TELEVISION WORKS - VIDEO
With television, you can capture the sights, sounds,
and motion of the world around you, convert them to a
stream of electrons, channel them into a cable or cast them
into the air, recapture the electrons, and change them back
into sights, sounds, and motion.

doesn't it?

Perhaps it is.

Sounds like magic,

Neverthelecs, television is

the process of producing, transmitting, and reproducing
audio and video images.

It is important to remember that

this process is not technically perfect and, with the
opportunity for human intervention at each stage, is
governea as often by Murphy's Law as by the laws of
physics.

Compromise is the rule rather than the exception.

Transmitting the signal is usually not the concern of
the classroom instructor.

As mentioned in the last

chapter, there are several ways to get the television
signal from point A to point B, and they all work.

If the

distant class .1.1 not receiving your signal, there will be

certain procedures for checking your transmission
equipment, some as simple as seeing whether it is plugged
in, 'that will be peculiar to your classroom setup.

Hopefully, your technicians will have provided you with a
written set of instructions and some basic training.

A

backup communication system, usually a telephone, is also
helpful.

We shall cover contingency plans in a later

chapter.

The production and reproduction of the television
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signal is, however, the responsibility of the classroom
teacher and these are the subjects of this and the
subsequent chapters.

THE TELEVISION CAMERA
Think of an old nearsighted man, afflicted with myopia
and emerging cataracts.

He would see the world much as a

television camera does.

He would need sophisticated lenses

to bring his field of view into focus, would perceive
distorted horizontal distances, and would require
additional light to be able to see at all.

Paradoxically,

too much bright light would interfere with his ability to
see.

41)

Comparedto the normal human eye or to 35mm film, the

television camera produces a much lower resolution picture,
or one that is not as sharply in focus.

The camera

contains a pickup device, sometimes a tube but most often a
CCD chip.

The lens focuses the image on this device, and

an electron beam scans it in horizontal lines, 525 times
per frame, at a rate of 30 frames per second-.

In chip

cameras, light sensitive pixels on the CCD generate these
lines seqentially without an electron gun scanning it.
High Definition Television (HDTV ) systems, which

approx'mate the resolution of 35mm film, scan more than
twice as many lines per frame.

Low resolution presents a

problem creating good television pictures of closelypatterned, repetitive graphic designs, like houndstooth
checks in clothing, because subject lines correspond with
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picture scanning lines.

These will set off a visual echo

effect, called moire', which appears as swirls of colors
emanating from thc! picture.

So the quality of the lens is critical to achieving a
usable television picture.

Cameras will come with either a

fixed focus, usually wide-angle, lens or one with variable
focal length, commonly called a zoom lens.

The zoom lens

allows more flexibility in camera placement.

You can, for

example, place the camera at the back of the classroom,

atop the monitor that shows your distant class, so when you
look at those students, you also look into the camera and
have eye contact with them.

Using a zoom lens, you can

narrow the field of view so that you appear larger on the
screen at the distant site and give the illusion that you
are closer.

There are some compromises with a zoom lens, but none
are serious enough to keep you from using thIs viluable
device.

When you zoom in, you lose depth of field, meaning

less of the picture is in focus.

Your face may :be sharp

and clear, but if you hold up an object in front of you it
will probably be soft and slightly blurred.

You also

distort perspective so that objects in front of or behind
you appear closer than they really are.

Finally, you lose

effective light level, which can make the entire picture
lose resolution and appear grainy.

In addition to the focal length or zoom control, these
lenses also have focus and iris controls.

To preset your
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focus, zoom in as far as you can, to the tighest closeup
setting, and focus on the image you want to see.

The lens

will remain in focus on that image at any focal length.
This is especially important for your overhead camera where
all graphics will remain in th t,. same plane.

If you cannot

focus on this image with the tightest closeup, you need to

move the camera further away, or install a range extender
(a magnifying glass that screws onto the lens), or a
combination of both.

The iris controls the amount of light that enters the
camera and strikes the pickup device.
automatic function.

Normally, this is an

If you find, however, that the image

is dark, (or in the case of a zoom lens with a very tight
closeup)

you may need to open the iris manually. Another

alternative is, of course, to add more light.
Some of your "friends" may tell you you look fat on
television, and in fact, you do.

Our television system has

a built-in distortion that spreads out horizontal space.

You will find that objects, or words on a page, appear
be farther apart than they really are.

Many of your visual

aids prepared for an overhead projector will need to be
recomposed for television due to this problem.

Most of the

compromises in producing good television pictures involve
lighting.

Television cameras like high average brightness,

which means if you want something to be seen, you nave to
put a light on it.

Typi-ally you will want to see an

entire class of students so that entire classroom must be
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illuminated.

Fortunately, advances in CCD technology are

such that television cameras can function in many existing
classrooms.

Television cameras do not like high contrast ratios,
which means that the difference in illumination in the
brightest and darkest parts of the picture cannot be very
great.

The illumination source of choice would be even

soft light.

Florescent or reflected incandescent lights

will both work provided they furnish the minimum
illumination level for the cameras you have chosen.
The simplt?.st and most powerful way to control light

levels is to vary the distance between the light and the
subject.

This is an inverse square relationship, meaning

that if you cut this distance in half, you gain four times
the amount of effective illumination.

With light fixtures

already in place, it is probably easier to move the people.
The camera actually sees reflected light, so the
components of the picture and their reflective values are
as important as the lighting.

If you wear a navy blue

blazer with a white blouse, you are creating a high
contrast scene that the camera cannot handle.

Change to a

pastel blazer or a grey blouse and the camera win like you
much better.

If the wall behind you is white, or

considerably lighter than your face, the camera will
silhouette you against the wall.

We shall discuss these

topics at some length further on.

You should also be aware that different light sources

14
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have different color temperatures, or qualities.

Incandescent light is red/orange; quartz light is yellow;
and florescent light is blue, is is sunlight.

The camera

will most likely-have filters to correct for the proper
lighting.

Use the outdoor filter for florescent and the

indoor filter for all other types of lighting.

Your colors

will not be perfect, but they seldom are even under rigidly
contr-Illed professional conditions.

You need to shade or drape all windows in the
television classroom.

Sunlight coming from one angle will

create dark, harsh shadows from the reverse angle, and give
the cameras fits.

It will also create color temperature

problems.

THE TELEVISION MONITOR
Most of what you need to know about television
monitors you alreadY know or can guess.
do you see?

Look at one.

What

A small box, with a two-dimensional picture

that is slightly wider than it is tall, from which spews
generally inane programming that people watch anyway.
Content criticism as!Lde,' think about the way you watch
television.

After 10 minutes or so, do your eyes start

drifting around the room, focusing on everything but the
television set?

Perhaps this concept, a facet of the

phenomenon known as persistence of vision, explains why
there are breaks in the programming every 8-10 minutes.
How the television signal is reproduced and seen and

15
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heard is as important as how it was produced in the first
place.

Consider what you already know about the television

picture.

If it is to be seen on a small box, should you

choose closeups or wide shots?

Closeups of course.

Many a

wide-screen spectacular motion picture has lost impact on
television for just this reason.
the world.

Television riniturizes

You must do as much as possible to compensate

for this effect.

The term aspect ratio describes the .ratio of the width

to the height of a field of view.

The aspect ratio of the

television screen is 4x3, or slightly wider than it is
tall.

Knowing this should suggest two things about

composing pictures for television.

First, horizontal

composition is better than vertical, so any vertiCal
slides, charts, graphs, or other visual aids you have will
probably have to be redone to fit on television.

Second,

you can use the zoom lens to isolate part of a vertical
picture, such as a standing human being, and make it look
better.

Why do you think that television newscasters are

typically framed "head and shoulders"?

Establishing the

illusion.of three dimensions, or four if motion is
considered, is a challenge.

Artists, photographers, and

filmmakers use variations of light and shadow, called
subject modelling, to create 3-D effects.

Modelling is

difficult in television due to the technical restrictions
that preclude high contrast, or low-key, lighting design.
There are some tricks you can play if you wish to
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experiment.

Motion toward or away from the camera is

probably the easiest.

Another is to stage foreground or

background action, using a wider lens angle and closer
camera position to create more depth of field, or focus.
Watch television prograins critically for these techniques.

You may find examples you can adapt easily to your
presentations.

And those presentations will need visual variety.

Remember that your distant students will only see what you
show them on television.

Every 8-10 minutes, they will

begin to look around the room regardless of what you do.
The key is to get them refocused as soon as possible.

The

longer the class period, the more variety you will need.

In your traditional classroom, you can get up and move
around, or redirect attention to the blackboard, or have
students refer to printed material.

All these activities

may not work with your televised class, so you will need to
develop others.

The simplest is to change camera shots

periodically, a function that can be automated, but there
should always be a reason for these Visual transitions.
Now here is something about television monitors that
you probably did not know.

They do not reproduce the

picture material faithfully, partly due to transmission
compromises and partly due to receiver design.

Each time a

television picture is tranmitted, about 10% of the border
area is lost.

In broadcast television, directors figure

they will lose as much as one third of the picture by the
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time it gets to the home screen.

Therefore, you must

position all information you want your students

o see near

the center of the screen and leave some border area to
protect yourself.

Most picture tubes, which work in the

reverse of camera pickup tubes, have even lower resolution
than television cameras, usually 350 horizontal lines.

Monitors larger than 15" diagonal lose effective resolution
as the size of the screen increases.

This is especially

noticeable in wide screen projection systems.

Even though

yor produce a well focused picture, your students may not
see.it that way.

One last comment about monitors.

Ambient room light

can detract from the ability to see the picture well.

It

is difficult to position monitors in the interactive
television classrooms so that they are isolated from this
ambient light because you have to illuminate the room fully
and evenly for the television cameras which are also
present.

Angli g or shading the monitors may be necessary.

OTHER VIDEO AND CONTROL EQUIPMENT
Recently, NBC did an experiment.

The network mailed

out 100 VHS tapes to VCR owners selected at random and
asked them to record "The David Letterman Show" and send
the tape back in the stamped mailer enclosed.

Less than a

third of the VCR owners could record this program
correctly.

Can you imagine what our highways would look

like if drivers had the same level of competency operating

18
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their automobiles?

No one knows for sure why humans have so much trouble
operating a VCR.

More than two-thirds of American

households have them, and it would seem we could master the
device.

The point is that you will probably have one or

more VCRs in your interactive television classroom,

typically one to playback and one to record your classes
for reference by students who are absent and for your
critique.

,wn

Do not assume that you, your classroom aides, or

even your students know how to opel-ate them.

Practice

recording and playing back video before you teach the first
class, and instruct the persons at the distant classrooms
in VCR operations.
help.

If necessary, get your technicians to

If all else fails, read the manual!

For what it is

worth, I have generally found that the more expensive the
VCR, the more complicated it is to operate.

A remote

control is nice, but on-screen menus can be confusing.

The

teachers should definitely be involved in selecting which
VCRs to purchase.

For budgetary considerations, many interactive
television teachers serve as their own technical directors.
Most of the control equipment is simple enough so that this
activity is easy and, for many, desirable.

Whenever there are multiple cameras, there is also a
video switcher that allows you to choose wnich one to
transmit.

Other video sources, such as a VCR or computer,

are connected to the same switcher so that you may choose
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them as well,

Most instructor-controlled interactive

television classrooms use a cuts-only switcher which
instantly changes from one picture to another.

Many of

these also permit the instructor to select video sources at
the remote sites as well.

More sophisticated and costly

video switchers include transitions such as dissolves,
where one picture fades out as the next fades in, and
wipes, where one picture pushes another off the screen.
Inserting one picture into another, laying text over a
picture, and combining two or more images are other effects
available from video switchers.

The more-complicated the

switcher, the more likely you are to need a separate
technician to handle this duty.

You may also want to think

about preproducing and storing on videotape or laser disc
any complex television material, especially resources you
wish to use again.

Personal computers can have several useful functions.
They can serve as video switchers.
an audio source.

They can be a video or

They can supply text and graphics, and

when set up in a network, can become interactive devices
themselves.

You can use bulletin board services and

computer conferencing as a flexible seminar, permitting
students to log on and join the discussion as their
schedules permit.

And you can deliver all your remote site

examinations by computer, with your students returning
their tests electronically into your files.

I think it

best to set up a separate and parallel computer network to

20
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the interactive television system.

You will find

inexpensive uses for this network that do not require live
video.

And if you are using a computer for video control,

having a separate computer network minimizes the risk of
crashing the entire system when you get stuck in
spreadsheet or word processing program.

Plus, it provides

an excellent backup to the interactive television network.
If your cameras have remote-control zoom, focus, and
camera movement functions, you may also want to consider a
technician.

Most students will not talk very long, either

making comments or asking questions.

You need to

concentrate on what they are saying, pot on getting a
decent picture.

An alternative is to install more cameras

with fixed focus,pn individuals or smaller areas of the
classroom.

Practically, if you understand the limitations of the
television picture and the setting in which it will be
viewed, you Will know enough to plan your classes
initially.

Above all, do not be afraid to experiment, and

do not be afraid to ask your students how things look or
how they could be improved.

Soon they will begin to

volunteer information, and that's what interaction is all
about.
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HOW TELEVISION WORKS - AUDIO
In television production, audio is always more
problematic than video.

Think of an evening newscast.

The televison station sends one composite audio and video
sigral into your home.

Yet on the set, thera are also

separate audio systems for the director to communicate
with the crew and for the producer to communicate with
the anchors.

The audio engineer is responsible for

designing, operating and maintaining three audio systems,
while the video engineer has but one.

These

communication systems are especially complicated on live
remote broadcasts.

Producing good quality audio is a challenge in
itself.

But the job is made more difficult in several

ways when that audio is produced for television.

If you'

were recording a singer, you would choose a microphone
that faithfully captured or even enhanced her voice.

If

you put that singer on television, you must chdose a
microphone that looks good on camera, or figure some way
to hide it from the camera.

If you shoot with a

telephoto lens to get a closeup shot, and record the
sound with a microphone attached to the camera, the audio
will sound distant and will confuse or annoy the audience
because it does not match the video.

Remember this the

next time you get cut the camcorder for a kid's birthday
party or a family picnic.

Most of us grew up watching television when audio

22
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was secondary to video mainly because television sets had
lousy sound systems.

But television audio has never been

inherently inferior.

In fact, television can transmit

the same dynamic range and frequency spectrum as FM
radio.

In the past decade, television set manufacturers

have begun to exploit this advantage and program
producers have responded by recording chows in stereo
with the same care given to audio-only recordings.

And

believe me, poor audio will kill a television production
regardless of the video quality.

As with video, an audio system captures the sounds
cf the world around us, changes or trzAnduces them into an

electrical signal than can easily be controlled, stored
and transmitted, and Changes this signal back into sound.
Rather than attempt to explain the complexities and craft
of audio engineering, we shall look, as in the previous
chapter, at the devices that capture, reproduce, and
control the sound.

MICROPHONES
A microphone is a variety of transducer that
contains a mechanism sensitive to sound pressure waves
and an electronic Imtwork that causes those pressure
waves to generate electricity.

It .simulates the

mechanism of the human ear and the auditory nerves.
microphones can "hear" better than most humans, hence
audio engineering is further advanced than its video

Many

Chapter 1, Page 3.

counterpart.

In audio systems, the dynamic range

(volume) and frequency response (pitch) characteristics

of the transmission channel usually limit the quality of
the output sound more than the microphones.

Consider the

differences in sound quality between a compact disc
player, an AM radio station, and a telephone
Microphones are generally designed to pick up sound
from all directions (omnidirectional) or to reject sound
from one or more directions (directional).

Most

directional microphones can be aimed at desirable souces
of sound and away from unwanted sources, so they are more
useful in the interactive television classroom.

It will,

however, take more directional microphones to cover the
room than omnidirectional ones, so the expense is
greater.

Nevertheless, purchasing microphones is a poor

place to scrimp on the equipment budget.

The instructor

will probably have a hard time seeing the distant
students on television as well as he would like.

Reducing the efficiency of audio communication can make
the classroom unbearable.

The same inverse square law that applies to lighting
applies to the relationship between microphone-to-source
distance and volume.

If you cut the distance between the

microphone and the person speaking in half, the volume
quadruples with no adjustment to any audio control
equipment.

This is the single most powerful volume

control device you have available, and also the least
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expensive.

Moving the microphone or the person is even

better than having her speak up because decreasing the
distance also reduces the probabilty that the microphone
will capture unwanted ambient sound.

In the best of all

possible worlds, you would have one microphone for each
person in the classroom, mounted as close as possible to
each person's mouth.

There are both wired and wireless microphones.

Wireless microphones, which utilize a radio transmitter
and receiver, are more expensive than wired ones, are
powered by batteries that need to be checked before each
class, and require a line of sight between transmitter
ant.. receiver.

If you clip the transmitter to your belt

and turn so that your body is between it and the
receiver, you will most likely lose the signal.

Professional audio designers either work with the
director to stage movement to prevent this interruption,
or install (41plicate receivers in two or more locations.

Also some inexpensive wireless microphone receivers will
pick up other radio signals from nearby frequencies.

Nevertheless, a wireless Microphone, if well chosen, can
provide good sound and allow the teacher to move around
freely.

There are two considerations for microphones which
will be mounted on desk or table tops.

First, they must

be insulated or isolated from the surface so that you
will not hear paper shuffling, fingers tapping, and other
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unwanted sounds.

There are several mounting devices

available to solve this problem.

Second, assuming you

are using wired microphones, you need someplace to run
the cables where people will not pull them loose, or trip
over them, or janitors will not suck them up in the
vacuum cleaner.
solution.

Conduit of some sort is the best

Since the electric signal travelling down this

cable is very low voltage, there are normally no building
code restrictions involved.

MONITOR LOUDSPEAKERS
Some would argue that the loudspeaker is the single
most important component of the audio system.

Without

goodspeakers, you will never realize all the
capabilities of the systet, nor the creativity of the
sound designer who produced the signal.

As microphones

hear better than most humans, good loudspeaker systems
reproduce sounds better than many of us can perceive.

Due to the shape of the human ear and ear canal, we
perceive the mid-range of frequencies (pitches), frcm
about 500-4000 Hertz, as being louder than frequencies
either above or below that range.

Since humans are

capable of hearing a range from 20-16,000 Hertz, speaker
systems are usually designed to accentuate the sounds we
do not hear well more than the ones we do.

The most

basic speaker system, called two-way, includes a woofer
for low frequencies, a tweeter for highs, and an
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electronic crossover network that channels frequencies
above or below a set point to one or the other of the
speakers.

You can also use the tone controls on

your receiver to empha'Size bass, treble, or both:

Most human speech sounds are in the mid-range, with
vowell sounds generally toward the lower end and
consonant sounds toward the upper.

Thus, even low

fidelity audio channels, like voice-grade telephone
lines, will do a decent job reproducing the voices in
your classroom.
loudspeakers.

They will, however, sound tinny over the
Even though most commuhication in the

class will be voice, you may choose to use recorded
music, or videotapes with professionally mixed
soundtracks, as instructional resources.

The speaker

system should be capable of reproducing these sounds
faithfully.

Students at the distant classroom must be able to
hear and understand you.

Depending on the size and

configuration of the classroom, you will probably need
two or more loudspeakers for the students and one at the
teacher's console so that you can hear them well.

The

closer the speaker to your ear, the better you will hear.
In the.best of all possible worlds, each person in the
classroom would have an individual monitor or set of
earphones.

We shall djscuss these options more in the

section on classroom design,

Having microphones and speakers in the same room
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presents some problems, but none that are monumental.

If

the microphones hear the output of the loudspeakers, you
will create a feedback loop that will at least interfere
with audio transmission, and at worst send echoes
reverberating down the line

You can avoid this problem

by mounting the speakers in places away from microphone
pickup patterns, an easier task if you are using
directional microphones, and by adjusting the output
volume on the speakers and the input level on the
Fortunately, we all have marvelous sound

microphones.

monitoring devices, called ears, that allow us to perform
such technically intimidating tasks.

OTHER AUDIO AND CONTROL DEVICES
Most interactive television classrooms will have an
audio mixer, control console, or board.
useful and versatile piece of equipment.

This is a very
It allows you

to monitor individual audio sources, adjust their
individual volumes, mix two or more for a composite
sound, and route the chosen output to the distant
classroom.

The really nice feature of mixers is that all

of the' operations can be automatic so you don't have to
fool with it:

For example, in a classroom with 12 microphones, the
console might turn each one on whenever someone starts
speaking and adjust the level so that you can hear the
voice at the distant classroom.
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called gating and automatic gain control and are
desirable options.

Automatic gain control can also

prevent distortion, caused by sending too much signal
down the line, but cannot filter out noise, which is
natural but unwanted sound.

An alternative to gated, or

voice-activated microphones, is individual on/off
switches on each one, but the students must remember to
turn them on and off.

Automatic gates and gain controls respond rapidly
but not instantly.

There is always some perceivable

delay, usually losing the first one or two syllables.

If

you are using compressed video and audio, there will also
be a delay in digitizing the signal, transmitting it, and
expanding it on the other end, sometimes as much as two
seconds.

Therefore you must establish a protocol of

waiting briefly to respond so that you can have a clear
channel.

Also, everyone in all classrooms must stay

quiet unless they have a question or comment, or you call
on them to speak.

This protocol will require e;zplanation

and attention on your part because it is natural for
people to talk simultaneously in conversation and
unnatural for students to keep quiet.

The audio console will also have inputs for other
sources.

An audio cassette player is necessary if you

will be using narrated filmstrips and slide shows.

The

audio line from a VCR can come through another input.
you are using music, you may want a CD player or

If
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turntable.

All inputs on the console are not the same

electrically.

Even though the plugs fit, the signals-may

not match the circuitry.

Always plug microphones into

inputs labeled "Mic," turntables into-inputs labeled
"Phono," and everthing else into inputs labeled "Line."
If in doubt, ask your technician for help.

When you think about it, you probably communicate
with your students more by sound than by all other means.
You need to pay attention to the audio system in the
interactive television classroom in the design phase,

devote time to mastering its use, and suggest necessary
modifications and improvements, many of which will only
involve moving pieces of equipment.

If you cannot hear

and understand your students and they you, it does not
matter what they can see.
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PREPARING AN INTERACTIVE TELEVISION CLASS
In television production, the preproduction phase
makes or breaks the quality of the final product.

In

this phase, tha producer makes decisions on how to
allocate human, technical, and financial resources,
approves a scenario which becomes a script after several
revisions, and gathers all cast and crew for rehearsal.
Once the team is

These activities can go on for months.

working well together, then the tape rolls, and the
actual production begins.

Later, the postproduction

specialists edit the video, create special visual
effects, mix, dub, and sweeten the audio track, and put
the program into final release form.

Regardless of the

level of technological sophistication, if the human

beings involved do not use their acquired skills, plan
every step in detail, communicate, delegate, and work
together, the production stinks.

Look at the credits of

a television program and you will see how many more
people than machines are involved.

You should approach planning an ITV class in the
same manner.

The more time you can spend on this effort

and the more details you can provide to your team
members, the more you will be satisfied with your
students' progress.

Although it may seem that ou are

working in isolation, there are other people involved in
your class.

You have a supervisor, sort of an executive

producer, who expects certain results.

You have office
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personnel and teacher's aides who are responsible for
distributing any printed material you provide.

There is

a librarian who can help with reference material, and a
technician who may also work wonders if you describe in
detail what audio or visual resources you want.

And don't forget your students who are your best human
resources, and most incisive critics.

To your basic

skills of subject mastery and teaching ability you must
add time and personnel management.

ORGANIZING YOUR THOUGHTS
In order to manage the efforts of others, you must
have objectives.

For a first ITV class, these might be

to foster student learning experiences consistent with
traditional classes and.to master teaching in the ITV
classroom.

You may add to this list as you see fit so

long as you plan each ITV class you teach with objectives
firmly in mind.

The next step is to decide how you will determine
whether or not you have achieved the objectives.

In the

case of student learning, comparing grades will suftice.
How to evaluate your own ITV teaching ability and comfort
with the medium can involve independent review, student
evaluation, personal reflection, or a combination.

Whatever you choose to do,.do it and use the results
productively.

Now that you have objectives, go back and look over
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your previous lesson plans or syllabuses.

Think about

offering this subject as a correspondence course.

Logistically, ITV resembles this type delivery more than
it does your regular classroom.

You will need to

restructure your syllabus along a'timeline based on your
deadline dates, the time it takes students to learn
certain concepts or to complete assignments, the time it
will take you to communicate with your team members, and
the time it will take them to do what you need done.

This timeline should take two parallel tracks, one for
students and subject matter and one for classroom
management details.

You will find that the latter
Leave plenty of room because

starts before the former.
you will have many details.

Now start working backwards from your deadline dates
for exams, papers, etc.

Certainly you must consider

subject matter to be covered in advance of these dates,
listed in your student line.

But how are you going to

deliver these exams to the distant sites, how are you
going to have students return their work to you by the
These

deadlines, and who will supervise this process?
details need to go on your class management line.

may choose to FAX papers to the distant sites.

You

Remember

it takes time to transmit the document and duplicate it
for each student, time that can be spent in other
classroom activities.

One instructor I know brought in a

29 page handout to be FAXed to two distant sites and
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The process took almost an hour

copied for 14 students.

during which time he stalled because he had planned his
class around that handout.

Although FAX machines and computers linked via modem
are more immediate, low tech distribution, like the US
Mail and courier services, works reliably if you plan
enough time.

My rule of thumb is to plan on mail

distribution once a week with a minimum of three weeks'
lead time to print and copy the items to be mailed.

Mail

is an excellent and inexpensive way to get assignments,
papers, and exams back and forth.

You need only specify

a postmark date as the deadline and mail back the graded
papers.

Another promising alternative is using computer

bulletin boards and shared software to transmit these
materials electronically.

Again you can specify a log-on

date and time deadline, but the student can get feedback
sooner in her own computer mailbox.

If you were teaching a correspondence course, you
would package the material conveniently for distribution.
Before the semester begins, you would have all tests,

assignments, handouts, and a detailed schedule for the
students printed and ready for distribution on certain
dates.

You would label each item for subject matter, but

you would also catalogue each by number or letter so that
the person handling distribution could mail "Handout 17"
on March 4 or "Quiz 2" on September 22 with less
probability of error.

You should follow the same
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procedure with an ITV class, especially if you are the
person handling distribution.

ORGANIZING INDIVIDUAL CLASSES
Now you can begin to think about the other track on
your timeline, the important one that deals with the
students.

Based op you class management decisions, You

may need to adjust the lesson plan for it may be
logistically difficult to follow in some instances.

For

example, you may have had a paper due or an exam
scheduled on a Monday when the post office is closed.
There may also be dates when personnel are not available,
or the schools who share the ITV network may have
different schedules.

You must find out all this in

advance and adjust the lesson plan accordingly.

Another

consideration is the availability of textbooks, reference
materials, classroom supplies, and teacher's aids at the
distant sites.

It is worth your time and the price of a

few phone calls to communicate with office and library
personnel at the various sites and build a personal
network so you know whom to contact for help.

At the

sane time, you can check on the location of FAX and copy
machines, and computer terminals, and find out who will
be around to operate these devices.

Based on the revised

lesson plan, you may need to make some changes to the
class management plan.

If you have made a detailed plan, have communicated
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with all people involved in its success, and monitor
their efforts, you have come a long way towards achieving
your objectives.

The students will be impressed with

your level of organization and will respect you for it.
Plus you will feel more comfortable in the classroom
realizing that the details of daily management are taken
care of and that you can concentrate on teaching and
learning.

You will notice that up to this point I have

talked very little about ITV, but all good things must
come to an end.

You must begin to think visually for an ITV class to
work effectively.

To do this, go back over each daily

'lesson and jot down some ideas for how to depict or
diagram the major concepts.

Photographs, charts, maps,

filmstrips, video or film, are possibilities, but so are
simple outlines and concise tables of data.

Theoretically any visual or graphic material can be
transmitted on television.

The next step is to locate

these visuals if you can or create them if you cannot.
Whenever you encounter a visual aid you would like to
use, look at it on TV.

It mair need to be altered or even

recomposed to read well on the screen.

Transparencies

for overhead projectors or tables on a printed page, for
example, are usually composed vertically and are not in
proper aspect ratio.

The type is also too small.

In

fact, I find many transparencies illegible even when
projected.

For ITV, you will at least need to have
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glossy cells copied onto plain paper to avoid reflections
into the camera.

When you look at these visual aids, make sure you
view them on the poorest monitor at the greatest distance
to approximate the worst experience a student might have.
For tables and text, you will find that the camera can
transmit about nine dingle-spaced lines with about five
words per line which will be most legible if you use all
capital letters.

If you need more information or words

per page, plan to distribute a handout and outline the
key points on one or more visuals.

Another common

problem is the chart or graph whose diagrams are legible
but whose text is too small.

You may also want to

duplicate this as a handout so that students can read
Some

from the paper what they cannot see on the screen.

For

photographs and slides will be out of aspect ratio.

these you can use camera zoom and movement to crop or
isolate areas that tell the story and look good on
television.

,

Good visuals will illustrate your lessons,

focus the students' attention where you want it, and
break up the monotony of staring at a television screen
for an hour or more.

The other major adjustment to your lesson plan for
ITV will be to design interactive exercises.

The first

step will be to teach the students to use the ITV
equipment, and this should be part of your activity the
first week of class.

You will find that they become more
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comfortable more quickly in the environment and that they
will feel like a partner in the learning process.

Plus

it will be an enjoyable learning experience for most of
them.

The simplest interactive exercises will be verbal.

Roll call can be an-icebreaker if you wish to get
everyone involved at the outset.

Plan this as part of

your daily lesson, then continue to converse rather than
lecture for the rest of the class.

Each student could

make at least one presentation from the teacher's
station.

You can also design projects with students from

one site composing questions that students at another
Make sure that they ask students by name

would answer.

to respond to help foster personal relationships and
comraderie.

Remember they are part of your team that

will make this ITV production a success.

Planning

exercises that force them to talk will help stimulate the
interaction that is necessary to achieve your objectives.
Let me quickly interject a point.

Do not expect to

see non-verbal cues such as facial expressions on a
regular basis.

You simply will not have a good enough

view of individual students.

On the other hand, if this

were truly a correspondence course, you would not see
them at all.

You can, however, plan interactive video exercises.

Some can be elaborate, using computers with modems and
shared software, or PC controlled laser discs for a video
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game environment.

Lacking time, budget, resources, or

expertise, you may want to resort to exercises designed
for the blackboard or the overhead projector.

All you

need to do is to send copies of the visual layout to each
site and have a student place it under the overhead
camera.

This 'can be a fill-in-the-blanks, or a complete-

the-diagram, or a problem-solving exercise laid out in
steps.

Then you can alternate between students and sites

as each adds a piece to the puzzle.

Make sure you send

enough copies of the format so that you can start fresh
if the picture gets messy.

On your student timeline, you need to allocate time
for conferences just as you would have planning periods
or office hours for these purposes.

If the ITV rooms,

your time, and.the students are available after class,
this is probably the choice.

You will have plenty of

details to attend to before class just to get started on
time, so this is a poor option.

Conferences are

desirable to build personal rapport with the students.
Remember that yours are not the only students and classes
and that conference time must be scheduled at both sites
to assure you will have both rooms.

Also, make sure that

all other sites are off the network so that your
conference is confidential.

The most practical way to

handle student-teacher conference time is to put it on
the master network schedule so that the facilities will

be allocated for that pmpose, then schedule individual
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conferences during these blocks of time.

Put these times

on your timeline and communicate this information to the
students.

When there are no conferences scheduled,

technicians can use this time for maintenance,
installation, testing, or demonstration and training.

CONTINGENCY PLANS

The best contingency plan is to become so familiar
with all the ITV equipment that operations become second
nature in the classroom.

This will require practice,

practice, and more practice.

You also need to rehearse

some lessons using the clock because your timing will be
different from that in a traditional class.

Some lessons

that are well visualized will move along very rapidly for
visual communication can be both complex and quick.

Others that entail using many different pieces of
equipment may move slowly if you fail to plan enough
setup time.

Just as your students will be impressed with

your organization, they will be truly amazed if you are a
whiz with the equipment, or at least do not get bent Out
of shape when something goes wrong.

When things go wrong, you need a backup p3an, not
only to restore communication with the distant sites, but
to restore continuity in the lesson plan for that class.

The first element of this plan is a set of three
documents: a list of the phone numbers of.key persons and
all classrooms; a list of items to check to see if
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transmission can be restored easily; more detailed
operating instructions for individual pieces of
equipment.

Preparing these lists may not be your

responsibility; however, it is in your best interest to
see that this task is accomplished and that the lists are
distributed to all classrooms.

Check for these the first

day of class and let your students know what the
procedures are when you lose video, or audio, or the
signal altogether.

It will also be helpful if you practice using
whatever backup transmission system you have in place.

Early in the semester, plan a lesson where you cap the
cameras and just use the auzdo signals.

Or shut down the

system and use the speakerphones, then restore
transmission with the help of your students.

This cFln

even be an exercise exploring the importance of visual
communication, or group problem solving, or coping with
the frustration caused by gadgets that are supposed to
make life more fun.

Because ITV has been sold as the next best thing to
being there, we tend to compare it to the traditional
classroom.

In fact, ITV classes bear little resemblance

to the experience of a having a live teacher in the room
with live students.

But ITV is eq.lally unlike one-way

televised instruction.

We are just now learning what

this environment is and how to use ITV to promote
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education.

As with any class you teach, or any

complicated endeavor you undertake, planning each step in
detail, and rehearsing as many as possible, will hasten

your sense of competence with ITV.

By planning to teach-

your students about the technology as part of the subject
matter, you will enrich the learning experience and make
them your partners in achieving the objectives you have
established for them.
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TEACHING AN INTERACTIVE TELEVISION CLASS
From the previous chapter, you may surmise that the
optimal situation for an interactive television class is
a specialized subject with small groups of students at
each site who are stimulated by the material.
seems to be a correct assumption.

This

ITV is actually more

cost effective in this type class where no one site would
have enough students to justify the expense of hiring an
instructor.

Frequently you will use ITV in a such an

environment.

Often, however, you will deliver a class with full
rooms at each site and required subject matter which many
students are taking only because they need these credits
to graduate and this class is easier than an alternative.
This situation strains the effectiveness of the ITV
technology.

It becomes difficult to have enough cameras

to see students well or enough microphones to hear them.
Likewise, there never seem to be enough (or large enough)
monitors for the distant students to see you.

ITV may

provide additional technical reasons for the poorly
motivated student to become even less so.

ix

situation

will be frustrating to you because you will tend to blame
yourself for environmental problems which may be beyond
your control.

Nevertheless, there are ways of dealing with all
problems that ITV presents short of cancelling a class.

Most problems we encounter in life have no solutions,_
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only ways to live with the situation with less
frustration.

ITV is no different.

This chapter will

provide you with some things you can do to make the ITV
class run more smoothly, some things your students can
do, and some anecdotal comments, both positive and
negative, from ITV instructors and their students about
their experience with the medium.

CHECKLIST FOR ITV INSTRUCTORS
1. Dress properly for television.
camera sees the world.
wardrobe choices.

Remember how the

Avoid high contrast in your

In general, avoid white shirts and

blouses with black or navy coats, dresses, and sweaters.
Stick with neutral shades that are color-coordinated.
Also consider the contrast between clothing and your skin
tone.

Avoid closely-figured patterns such as small checks,
herringbone, glen plaid, seersucker, or close-striped
prints.

Even on an accessory like a necktie or scarf,

these will create annoying moire' patterns in the
picture.

Moreover, shiny jewelry may create little

points of light too bright for the camera to see, and may
even damage the tubes of older television cameras.

Plus

necklaces tend to clank against lavaliere microphones.
If you wear makeup, you must again avoid high
contrast.

Theatrical and television makeup is an art

that you probably do not have time to learn, but you can
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acquire some basic skills.
slightly orange.

Use a flat base that is

Any blush should be only slightly

darker than the base.

Do not use eye shadow.

Your eye

sockets will be dark enough on camera, particulerly if
they are deep.

Instead, use mascara and narrow eyeliner

to highlight the eyes.

If you have pale skin and dark

hair, you especially need a warm base makeup to lower
this contrast ratio and avoid the Elvira look.

If you

have brown or black skin, you are better off wearing no
makeup at all.

But remember, with darker skin, avoid

lighter clothes like shirts or blouses that will be next
to your face.

If all of this confuses you at first, look at the
way professionals dress for television.

Pay attention to

their makeup, which may be so well done that it doesn't
look like makeup.

If in doubt, try out an outfit or look

on camera and see what you think.

Have some fun with

this!

2. Before you begin, make sure everything is
working.

You are depending on many pieces of equipment,

most of which are reliable or durable.
machines fail to work sometimes.

Nevertheless,

Switch through your

cameras, VCR, and other video sources to check each one.
Make sure your students at the distant sites see what you
think you are sending.

You can test the microphones and

establish an environment of interaction at the same time.
Check your monitors for the pictures you want your
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homeroom to see.

If there are problems, deal with the

ones with quick solutions.

Revert to your contingency

plans if there are no quick fixes; otherwise, you will
waste valuable class time and increase your level of
frustration.

Your teacher's aide should be able to

handle many of these checks for you.
3. Start the VCRs to record the lesson.

Again, your

teacher's aide can handle this at the homeroom and can
train a student in this task at each distant site.

In

some compressed video systems, you may choose which site
to record at each one.

Make sure the VCR is recording

you delivering the lesson at each site.

This is a

reference copy for review or for students who are absent.
Recycle these tapes after two weeks.
4. Speak up and tell your students to do the same.

I find that the students I have trouble hearing in an ITV
class are the same ones I have trouble hearing in a
traditional class.

Encourage the students to tell you

whenever they have trouble hearing you or each other.
This has the double purpose of letting you know about
problems and stimulating open communication in the2, class.

If your voice is soft or trails off at times, wear a
lavaliere microphone to get it closer to your mouth.

Students who speak softly should sit nearest the
microphones on the desktops.
At times, you may want to repeat questions,

comments, and answers from students so'that you are sure
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everybody has heard them.

Serving thus as a gatekeeper

fosters understanding at the expense of freewheeling
discussion.

5. Wait before you respond to students at the
distant sites.

Many ITV systems have a time delay, some

as much as three seconds, in processing the audio signal.
When audio comes from two sites simultaneously, even
during the delay period, the two signals cancel each
other and no one hears anything.

A good rule of thumb

for you and your students is to count to two before you
start speaking.

At first, this protocol will inhibit

conversation, wherein people normally talk
simultaneously, but do not let it discourage you from
engaging the students.

You will all get used to the

audio quirks more quickly if practice this protocol.
6. Ask questions- of specific students every 10
minutes.

This practice encourages interaction and

promotes experience with the audio protocol described
above.

Plus it is good instructional method to involve

the students in active learning.

Soon you will find that

they chime in on a regular basis without prodding.
7. Use a seating chart at each site.

This is a

critical requirement if you have only one camera covering
the entire group of students.

You will most likely not

be able to recognize each individual student.

You can

begin the first class by having tne students at each site
introduce themselves, and in the process move the ones
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with soft voices closer to microphones.

If there is a

small number at a site, move them to the front rows near
the center so you can zoom in the camera on this smaller
Also, with small classes, each student can

grouping.

have a microphone, at least in theory.

Once you have positioned them for optimal audio and
video, then pass out the seating chart form for that
classroom.

They can FAX it back to you so you can start

using it that first class.

Ask the students to sit in

the same seat each day and to raise their hand when they
have questions or need to communicate with you.

You can

then recognize each student by name if not always by
face.

,

8. Pay attention to what the distant sites are
seeing.

The students there only see what you send them

so look at your output video monitor frequently.

It is

all too easy to cut away to a chart on the overhead
camera, talk about it, and forget to cut back to
yourself.

Or in a lecture class with little

visualization, the tendency is to leave the camera on
yourself.

Remember that the students eyes will drift

every eight minutes or so, and that watching a small box
for extended periods of time is difficult.

If you are

lecturing, cut away to the shot of your homeroom students
every three minutes just to break up the visual monotony.
Or as suggested above, ask questions of specific students
at the various sites.
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If you are not sure what the distant sites are
seeing, ask.

If you qstablish an atmosphere of open

communication at the outset, perhaps your students will
begin to tell you when they cannot see something, or when
they think the camera should be back on you.

This

feeling that you and the students are learning ITV
together can be infectious and can help promote learning
the subject matter as well.
9. Write legibly and use thick markers.

A piece of

paper under the overhead camera will serve as your
blackboard and is easier to use.

You can write in your

normal writing posture and do not have to worry about
standing in front of the text or turning your back to the
students.
best.

The fat lines of felt tip markers show up

Print in capital letters for best legibility.

Use

the horizontal format proportional to the aspect ratio of
the television screen and leave border area to compensate
for the edges lost in transmission.

Again if you are not

sure whether students can see or read what you are
transmitting, ask them.

10. When transmission fails, establish your backup
communication link immediately, then try to get the ITV
system working again.

The students at the distant sites

have no idea what is going on in this situation.

At bare

minimum you have lost their attention, and the technical
problem has disrupted your class.

Pick up the phone and

call first to let them know what has happened.

A backup
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system consisting of a conference telephone call, speaker
phones and FAX machines at each site will suffice to
continue your class if the ITV system requirPs major
repair.

Otherwise stay on the phone until you restore

transmission.

Use your judgment to determine when and if

to give up on ITV for that particular dai's lesson.

CHECKLIST FOR ITV STUDENTS'
The

1. Make sure you sit in your assigned seat.

seating chart that you fill ou the first day will help
your teacher identify and recognize you.

If you need to

change seats for some reason, let your teacher know so he
can change the chart.

2. Identify yourself by name and class site when you
want to speak or ask a question and wait for your teacher
to recognize you.
you.

Then raise your hand so he can see

This procedure assures that he knows who is

speaking and that your comments will be heard by
everyone.

3. Pause and count to two before you speak.
is a delay in the audio signal.

There

This pause provides

enough time to clear the line so that another signal will
not cancel what
you have to say.

4. Speak up and talk into the microphone.

You want

your teacher and all the students at all sites to hear
you.

Chapter 5, Page 9.

5. Don't talk or make noise in class.

Your voice or

the sounds of papers rustling or fingers tapping on the
desk will turn on the microphone and interfere with the
class.

6. Clear away any books and papers you don't need
from the desktop.

These lr)ok messy on camera and can

block your face or cover the microphone by mistake.
7. Anytime you cannot hear or see anything for any
reason, let your teacher know immediately.

He may not

realize that you are having these problems, and he needs
to do something about it.

COMMENTS FROM TEACHERS

At Murray State University, we have interviewed our
ITV instructors periodically, in both group and
individual settings, during the past year.

While their

comments are about our specific ITV program, they
nevertheless reflect a wide range of concerns and issues
of a general nature.

I include these with some comments

of my own to stimulate your thinking about the ITV
environment and its impact on the learning process.

The Technology
"I wish the video and audio were a little better.
wish I could zoom in on them."

'"The switching is a distraction from an interactive
standpoint.

As long as the instructor has to go through

I
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all that, you're going to have a presentation mentality."
"The technical arrangement has allowed me to review
my own teaching."

"I often couldn't hear the students nor they me....
I can see the students at the remote site, if one can
agree that a three-inch high, two-dimensional figure on a
TV screen is seeing them."
"Audio seems to be the only consistent problem."
"I have learned about the camera."
"New experience.

It's been fun."

Our research indicates that about two-thirds of the
instructors became comfortable with ITV and desire to
teach another class with the medium.

Interestingly, the

same proportion of students expressed a desire to take
another ITV course.

There is some indication that the

instuctor's attitude toward the medium influences the
students' attitudes, just as it does with subject matter.

The Teaching Experience
"I have devised more audio-visual aids which
contribute to course versatility.

This method forc'ed me

to be more organized both with course presentation and in
distributing materials."

"I have to proceed more slowly.., hard for me to get
all the material covered."

"Need more time to prepare, perhaps the semester
before."
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"ITV is a cool, artificial medium and is a poor
substitute for the real thing.... If ITV does not improve
teaching, why use it to teach?"

"The biggest drawback for me with the ITV courses is
the lack of student contact.

My 'strokes' as a teacher

come from personal contact with students.

That is why I

travel to remote sites as often as I do."
"I ada)ted teaching materials for ITV."
Learni,ig to teach on ITV will be hard work.

You

simply will not be able to use your old lesson plans
without some changes for the new environment.

And you

will have to go through the tedious and sometimes painful
process of reviewing video tapes and critiquing yourself.
Traveling to the remote sites is desirable, at least one
visit per site per semester.

If this is not possible,

try to schedule a one-on-one video conference with each
student at tha distant sites.

The technology should

allow this, but again it means more time commitment from
you.

The Students
"Students are not as talkative."

"At the remote site, the student-initiated critical
input was less than 10 percent of that at the origination
site."

"Students at the site where I am seem to contribute
more to class discussions.

verbally they have indicated
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they prefer my presence."

"The use of an outline for the students for each
lecture is extremely helpful."

"Students who wouldn't otherwise take the course at
all take it because of the ITV remote site."

The dilemma here is that, for the student, ITV
presents opportunity at the cost of direct contact with
the instructor.

Perhaps over time the ITV class

environment will become more natural for both teachers
and students.

Carefully choosing courses, instructors,

and even students might help.

It is clear, however, that

the instuctor must be well organized and must encourage,
even require, interaction and communication with students
at the remote sites.

COMMENTS FROM STUDENTS

As part of the ongoing ITV evaluation at Murray
State University, we also measure student attitudes
toward the ITV classroom environment, the ITV learning
experience compared to a traditional class, and their
desire to take another ITV class.

For the ciassroonir the

technical variables of being able to hear and see are
understandably most important, as well as feeling at ease
in the environment.

Instructor variables, including

organization and interaction with students, combined with
a comfortable classroom contribute to the feeilng that
the student learns as much as in a regular class.
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Students who adapt to the environment and who do not feel
shortchanged are likely to take another ITV class.

The

following are some comments from these students about
ITV.

What They Like Best
"The diversity of having more students."

"Review of lectures is easy with library tapes."
"Being able to take the course."
"Being on the edge of new technology."

"Having a real person to interact with as opposed to
a video tape."

"I enjoy the uniqueness of the experience."
"The small class size has been ideal.

The group has

developed a good relationship."
"Video can be fun but it needs a game type approach,
like Jeopardy, to keep your attention."

Convenience and opportunity were the most frequent
responses.

Still it is interesting the number of

students who said they enjoyed being part of something
new and different.

Whether this excitement makes them

better learners remains a question, but I always prefer
an attentive audience for whatever reason.

What They Want Changed
"Make it more like being there."

"Better control of sound and larger TVs in front of
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the classroom."

"More personal access to the instructor."

"A more adequate blackboard for the math classes."
"To not have the instructor so overwhelmed by the
technology.

His continual focus on this point interfered

with the class time."

"Have demonstration to allow students basic hands-on
training so panic doesn't erupt when there is a
malfunction."

"Check sites to see that students at each site have
equal learning opportunities."

"Getting assignments to one place or another
better."

We tend to focus on the technical aspects of ITV
because it is new and, to some extent, difficult.

The

students, however, consider the entire experience of an
ITV course.

These suggestions, and those in the next

section, contain many basic human concerns that emerge in
any classroom setting.

The Instructors and Course Content
"Do not get into side discussions with the group
where he is if the other site cannot hear."
"She calls my name and makes me talk."

"He is always making sure we understand what he is
talking about and that we are hearing him."
"Provide more legible copies of daily class
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outline."

"It's very hard to get in touch with the instructor
when they don't have an office or live here."
"Asks for questions regularly and encourages class
participation.

Also comes early and stays late."

"Involves each student in participation, asks each
person to present in the 'teacher' spot."
"It's a good concept and I think it'll work lots
better once student get used to this form of teaching."
The students appreciate the instructors who care
about them and whether they are learning.

It also seems

that the technology is not as important as the interface
between it and the human beings involved.

Interactive Television is an experimental medium for
distance learning, but it does not alter the basics of
teaching.

Knowledge of subject matter, preparation,

organization, communication, interaction, and concern for
students remain crucial to the learning process.

"Good

teachers may have a bad experience with ITV, but bad ones
will always fare poorly in the medium.
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EVALUATING AN INTERACTIVE TELEVISION CLASS

In the motion picture The Gods Must Be Crazy, the

pilot of a small airplane casually tosses an empty Coke
bottle out into the Kalahari wilderness where it lands
near a primitive bushman.

Thinking the bottle a gift

from the gods, he brings it back to the village.

All

members of the tribal community are astounded by this
technological marvel which is harder and smoother than
any bone or wood implements they possess.

It also

glistens in the sunlight and emits music when you blow on
it just right.

Then something very disturbing happens.

Everyone in

the village finds that he or she has an important need to
use this gift from the gods.

They develop a sense of

personal rather than community possession.

Soon

jealousy, bickering, and even physical violence, all

hitherto unknown among the bushmen, erupt on a regular
basis.

The tribal elders conclude that the Coke bottle

made life in the village more complicated and stressful
than ever before.

They decide that the man who received

this gift should return it to the gods as soon as
possible.

Thus both modern and primitive societies

rejected the "Coke bottle" technology but for different
reasons based on cultural context.

In many ways, educators are the gentle bushmen of
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modern professional society, preferring to.remain
isolated from communication technologies rather than
complicating their lives unnecessarily.

Ellen Dempsey,

president of IMPACT II - The Teachers Network, writes:
Most classroom instruction, school bulidings, and
and school managerial systems haven't changed
A school
since the creation of public education.
teacher from 1890 could step.out of a Winslow
Homer painting and feel right at home teaching the
same curriculum in a 1990 classroom. What
business or other enterprise could exist exactly
the same way for 100 years?
Instructional television provides an excellent
example of this phenomenon.

Despite the construction and

promotion of educational television stations, networks,
program cooperatives, and various closed circuit or VCRbased distribution systems over the past four decades,
only twenty percent of U.S. schools use the medium for
instruction.

Fewer than seventeen percent of school

teachers have had any training in the use or purposes of
instructional television.

In short, television has not

been proven beneficial in the cultural context of the
classroom.

Bud Koontz suggests that colleges and

universities especially have failed to adopt
instructional television because administrators and
faculty have not Understood the process of innovation
diffusion as described by Everett Rogers.

EXPANSION OF DISTANCE EDUCATION
Meanwhile, as transportation and communication
technologies have evolved in the past century, these
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technologies have been used to bring education to people
in widely dispersed geographical settings.

From

correspondnce courses, through educational radio and
television brodcasts, audio and videocassette series, to
today's promise of direct broadcast satellites and fiber

optics network, all distribution media have been judged
reasonably effective, based on two primary evaluation
criteria: the convenience for the student and the
supposition that any education is better than none at
all.

Thus technologies that have not been adopted in the

classroom have proved useful in distance education
projects.

As education approaches the twenty-first century,

distance learning is becoming an integral rather than a
secondary consideration.

In 1987, fewer than ten states

promoted distance learning.

Now virtually all states

have distance learning projects in operation or in the
planning stage.

In the author's home state, the

Universities of Kentucky and Western Kentucky, as well as
Murray State University, are actively marketing graduate
degree programs and upper-level undergraduate courses off
campus.

All are using some form of communication

technology to get courses to the students and reduce the
cost of transporting faculty to the distant classrooms.
Elementary and secondary schools, especially in poor,

rural counties, view distance learning as an opportunity
to expand curriculum and share intructional resources.
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Advances in distribution media technology, Moreover,
have made possible live interaction using audio, video,
computer data and graphics.

Rather than the familiar

one-way medium, television can now function as a two-way
interpersonal communication device, more like the
telephone.

The live classroom can expand to include

students at several locations simultaneously in an
environment where everyone involved can see, hear, and
communicate with everyone else.

Interactive

communication technology in effect merges the concepts of
the traditional classroom and distance learning.

A NEW LOOK AT EVALUATION
First, will educators who have

Two questions arise.

rejected communication technolgy advances in general and
instructional television in particular adopt two-way,
live interactive media?

Second, how can educators

evaluate distance learning projects involving these new
media to see whether they work?
concentrate on the latter.

This chapter will

It is the author's opinion

that properly designed evaluation research provides
project participants the opportunity to modify the
project itself and thereby improve utilization.

By

answering the second question, the answer to the first
should become readily apparent before the end of a pilot
project, especially one that involves humans encountering
innovative technology.
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Evaluative research designs need not be complicated
to be functional. 'The key to success is planning the
evaluation as an integral part of the project, analagous
to a feedback circuit in electrical engineering.

In a

complex electrical device, such as a VCR, both electronic
and mechanical components are present.

Servo control

mechanisms keep all circuits, motors, armatures, etc.
running synchronously.

The feedback circuits provide the

servo controls with the information to make the necessary
adjustments without having to shut down.

In distance

education, evaluation is the feedback circuit.

EVALUATING ITV AT MURRAY STATE UNIVERSITY
In implementing a two-way interactive television
network at Murray State University (MSU), the author
devised a five-phase evaluation procedure as follows:
1. Establish evaluation criteria.
2. Choose evaluation team.
3. Design research project.
4. Communicate.
5. Utilize findings.

The first three phases were accomplished as part of the
initial plans for network implementation.

The last two

are ongoing efforts in the pilot project itself.

Alan Chute established purposive criteria for
evaluating distance education based on three interrelated
concepts: usefulness to the organization, user
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acceptance, and user comfort with the technology.

The

goals established by MSU were to make the learning
experience as effective for the students at the distant
site as in the traditional classroom and to do so with a

minimal amount of behavior modification by both faculty
and students.

If both were achieved, two-way interactive

television would become useful as instructional
technology and as a cost-effective way to deliver courses
to widely dispersed classrooms.

Ultimately university administrators will determine
how useful this technology is.

The instructors and

students, however, influence this decision by accepting
or rejecting ITV during the pilot phase.

These are the

adopters in Rogers' diffusion of innovaUons model.

At

the same time, they are the decision makers and
information users who must collaborate on the evaluation
process, as suggested by Patton.

One evaluation team

might include faculty members and facilitators, those
persons responsible for training instructors to use the
ITV equipment and for building ITV classrooms.
team might bring students into the mix.

A second

Both the pilot

and the evaluation will go more smoothly if there is an
effort to recruit teachers who are generally positve
about the new technolgy but who still retain a healthy
skepticism.

Evaluators need to constantly ask "Is this

working?" and be prepared to accept "Yes" as an answer,
but go on to query "How can we make it work better?"
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Likewise, the process is easier if all learning
objectives are clear at the outset.

In the context of an individual classroom, or a
small group of classrooms, there is no need for a large
scale research design involving sophistcated sampling
techniques.

The entire population can easily be studied

and the results need not be generalized beyond the
context of the pilot project itself.

Thus surveys, field

studies, and quasi-ekperiments give way to focus groups,

extended personal interviews, before-after questionaires,
content analysis, and laboratory experiments.

What

matters most is that each member of the evaluation team
determine what information he or she needs to decide
whether or not the technolgy will foster an acceptible
learning experience in a comfortable classroom
environment.

Then the team must determine how best to

get and utilize this information.

Patton has many

helpful suggestions on this process and a sample mock
utilization questionnaire is included in the Appendix.
Remember to survey students before the end of the
term, perhaps after midterm exams, so that you can
utilize the results immediately with those students.
In evaluating the MSU ITV pilot, various research
methodologies have been adopted.

In a two-week workshop

for secondary and vocational school teachers, the session
leaders administered before/after questionnaires with
both objective and subjective questions.

The findings
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covered subjects as diverse as instructional method,
technological literacy and classroom design.

Instructors

have used similar questionnaire measures to gauge
students' learning experiences, while others compare
grades between distant and traditional classrooms.

One

instructor "debriefed" his class on a regular basis to
encourage feedback about the ITV experience.

As Rogers points out, one problem with studying new
communications technology is that frequently the
innovation is not evolutionary, and there is no valid
comparison to previous experience.

It makes sense,

therefore, for the evaluation team to communicate their
ongoing experiences and findings with each other
frequently.

For this purpose, the MSU ITV evaluation

team meets once a month for an informal conversation
about tie project over lunch.

This setting is also an

effective support group for instructors who will be
teaching via ITV in subsequent semesters.

This level of

directed interpersonal communication is crucial to both
the diffusion and evaluation processes and can be treated
as a focus group for more formal data analysis.

The final phase, utilization, is where most
communication technology has failed in education.

By

focusing the evaluation process on immediate utilization,

and by being willing to adjust all elements of the pilot
project to meet the evaluation criteria, failure is
unwarranted.

For example, during the workshop mentioned
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above, the facilitators learned that the teachers had
virtually no knowledge of the MS/DOS based computer that
controlled the ITV classroom 'equipment.and indicated

little desire to learn how to operate it.

The teacher's

station was redesigned to include a simple video switcher
so all instuctors could easily assimilate the ITV
technology, yet those who wanted to add computer graphics
could still do so.

It is more practical to implement

change in medias res to make the pilot project work
rather than delay evaluation and adjustments at the
expense of both user acceptance and comfort.

DISTANCE EDUCATION IN BUSINESS AND INDUSTRY
On a parallel track, the corporate and industrial
world is adopting distance learning technology for many
of the same reasons as higher education.

There are

perhaps many lessons in botfi evaluation and utilization

which may be shared.

But there are some important

distinctions in both organizational context and culture.
The overriding purpose of business is to show a profit.
Any communication device or technology which facilitates
that purpose will be useful to a business and presumably
assimilated into its organizational culture.

For the

individual employee, the primary motivation for
continuing education is a better job and a larger
paycheck.

If the process involves learning to operate a

computer, or attending a teleconference, or changing
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behavior to accomodate technology, the financial rewards
for doing so justify the effort.

Rarely do such rewards exist for either educators or
students.

Their motivation must come from the simple

desire to learn and to do a better job.
learning objectives are different.

Also, the

Do not assume that

distance learning .t.echnology that works in the business

world will work as well or at all in the classroom
environment, just because some salesman says it will
provide everything you need for a better life.

Try it;

evaluate it; utilize the evaluation to modify it to suit
your needs; then make up your
mind based on your experience.

The suggested evaluation procedure presented here
should be germane to any pilot project in distance
education where technological innovation is a factor, and
is especially appropriate for ITV.

It will require

explanation to all parties concerned and the cooperation
of administrators who usually look at evaluation as a
summative mechanism provided at the end of a project.

establishing the formative feedback mechanism at the
outset, however, both information users and decision
makers will have access to the salient facts as the
project progresses.

What remains is to continue to

communicate these facts and utilize the results of the
evaluation in adapting the technology to meet the

By
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learning objectives needs of both teachers and students.

If the experiment will not work under these
circumstances, it is probably unwise to invest further in
the technology.
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THE INSTRUCTOR TRAINING WORKSHOP
Once you have made the commitment to ITV, you will
be adding new classes each year.

Plus you will find

other uses for the ITV system in administration, inservice training, community service, and industrial
development.

Whenever traveling to a meeting wastes tima

and money, or is inconvenient, ITV can be a costeffective alternative.

Because your ITV needs and uses

will change over time, and because most classrooms will
feature instructor-controlled equipment, there will
How to

always be a need to orient and train new people.
do that is the subject of this chapter.

At the outset, you will probably need to bring in a
consultant for staff training.

The equipment supplier

can furnish someone to show you how to operate the
various components, and this should be part of the
Knowing which buttons to push and

purchase agreement.

knowing how to teach with ITV, however, are two very
different skills.

If you are hiring someone to conduct a

workshop, make sure that person has experience teaching
with ITV, and hopefully conducting workshops like the one
you want.

After this first training session, you can usc

the format below to conduct your own workshops and save
money in the process.

In a former life, I owned and operated a radio
station in a small town.

Most of my employees were high

school kids and turnover was relatively high.

In five
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years, I trained about 60 disc jockeys and, in the

process, developed a procedure to minimize the training
period while still achieving the stated learning
objective.

In the first phase, I gave a thorough

explanation and demonstration of all equipment, followed
by two hours when the student observed operations.

The

second phase, which began on the second day, entailed the
student operating the equipment under my direct
supervision.

This phase lasted two or three days.

At

that point, the student should have been both
knowledgable and comfortable enough to go to work in a
non-critical time period.

Typically, the third phase,

independent operation with observation, feedback, and
critique, would begin on day four and last several weeks.
During this period, the person was actually employed
using the acquired skills while they were still fresh.
For the workshops described below, I employ the same
crash-course approach to learning ITV operations.

Until

you actually use the technology, you have no idea what it
entails or how quickly you will become comfortable in
this environment.

The key objective must be to get

people teaching as soon as possible.

Moreover, I think

it best to schedule the work',nop as close as feasible to

the beginning of the term se that all skills are
freshest.
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THE FIVE-DAY WORKSHOP
This workshop plan is designed to improve ability,
not to change attitudes.

It is helpful to recruit

teachers who have an interest in ITV instruction, rather
than those who feel coerced into a program.

The latter

group will probably never feel comfortable in the ITV
environment.

Teacher's aids may participate as well.

They only need to attend Days 1 and 3, but may want to
audit the rest of the workshop.

This design can

accommodate 16 students at multiple sites.

Day 1 Activities

Morning
1. Explain how television works, what the
limitations of the medium are, and how ITV is different
from our normal concept of television.

which illustrates this difference.

Show a video

(1 Hour)

2. Distribute syllabus, schedule, and other printed
class materials.

Discuss these in detail, especially the

requiremeilts for the 5-minute and the 15-minute lesson3.
(1/2 Hour)

3. Have everybody introduce her or himself by coming
up to the teacher's station.

This allows each one to get

the feel of the environment and to experience
communicating with all sites at once.

(1/2 Hour)

4. Demonstrate all ITV equipment and explain why the
classroom is set up the way it is.
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5. Have each student come to the teacher's station
and practice operating each component under supervision.
No one will get all this down immediately, but each
should be aware how to control the signal going out to
the distant sites.

(1 Hour)

6. Pretest knowledge of ITV if you are doing a
Before-After evaluation of the workshop. (1/2 Hour)

Afternoon
1. Answer any questions.

If there are none, engage

the students in conversation about their teaching and
learning experiences in the traditional classroom.

(1/2

Hour)

2. Review instructional methods and learning theory.

Be sure to ask for examples from the students to keep
them involved and to acclimate them to the ITV
environment.

Topics for this review should include:
Organizing Lesson Plans

Communication and Classroom Interaction
Time Management
Evaluation and Rewards

Teacher Behavior
Relate each topic to the ITV classroom.

(2 Hours)

3. Explain the 5-minute lesson assignment and the
critique process.

For this assignment, each student will

make an ITV presentation, no more than 5 minutes long, on
a subject of interest to him or her.

It must include
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interaction with the students and be illustrated with at
least 3 visuals for the overhead camera.

Each student

must provide a video tape for a review copy.

(1/2 Hour)

Day 2 Activities

Morning and Afternoon
1. Students spend the entire day delivering,

discussing, and critiquing the 5-minute lessons.

Each

student will also get a video tape of the presentation
and a formal critique from the workshop leader(s).
2. Wrap up the day by debriefing the students.

Ask

them what they have, learned and how they feel in the TTV

classroom now that they have been both teacher and
student in that environment.

(1/2 to 1 Hour, depending

on time remaining)

Day 3 Activities

Morning
1. Instruction in how to produce good quality
graphic materials for television will include examples of
both effective and poor visual aids.

This session can

include computer graphics if the system has this
capability, but you will also need to cover this topic in
a separate workshop.

(2 Hours)

2. There are also low-tech and logistical problems
with ITV, such as proctoring exams at the distant sites,
transmitting homework, assignments, and handouts,
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assuring access'to video tapes of lessons for review, and
more.

Discuss these and suggest ways to deal with them.

(1 Hour)

3. Hold a question and answer period about the ITV
technology to ascertain the students' progress.

Explain

the formal lesson plan for the 15-minute (or 30-minute,
depending on the number of students) presentation.

This

should be a mini-lecture or other instructional method
taken directly from an actual syllabus.

The objective is

to make this lesson an effective learning experience in
the ITV classroom, using any and all human and technicalresources aNiAlable.

The presentations will be video

taped and critiqued in writing as were the 5-minute
lessons.

(1 Hour)

Afternoon
1. Devote the entire period to preparation for the
15-minute formal lessons.

Give each student as much

individual attention and access to the ITV equipment as
necessary and possible.

Encourage them to experiment

with the medium.
(3 Hours)

Day 4 Activities

Morning

1. Continue preparation for the 15-minute 1ssons,
as above.

(3 Hours)
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Xfternoon
1. Deliver 15-minute lessons.

written critique of each.

Make a video tape and

Discuss each one with the

other students to find out what they learned and to
generate feedback about ITV, what works and what needs
improvement.
(4 Hours)

Day 5 Activities

Morning
1. Continue 15-minute lessons, critiques, and
discussion as above.

(4-6 Hours)

Afternoon
1. Complete 15-minute lessons as needed.
2. Debrief students as on Day 2.

Competency and

comfort with ITV should be the focal subjects of this
discussion.

Complete Posttest questionnaire, which

should be the same one you used for the Pretest on Day 1.
(1-2 Hours)

The Two-Hour Workshop
While not as extensive as the 5-Day version, this
workshop can introduce teachers to the equipment and the
ITV classroom in a short period of time.

It is also

appropriate for people other than teachers who might be
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using the ITV classroom and teacher's aides.

The maximum

If all participants are at one

number is four persons.

site, you will need to have an assistant at one distant
site to furnish critique and feedback.

Each participant

should bring a video tape and prepare a 10-minute
presentation illustrated with visuals that would normally
be used (i.e., transparencies, charts, slides, etc.).
Teacher's aides should observe these presentations.
1. Explain the limitations of television cameras,
monitors, and audio equipment.

Use some of the visuals

provided by the participants as examples.

(15 Minutes)

2. Demonstrate the ITV equipment with participants
looking over your shoulder or at the teacher's station at
the distant site.

Solicit questions.

Then have each go

throlIgh basic operations at your direction.

(30 Minutes)

3. Have participants deliver their lessons.
tape each one for review.

Video

Provide feedback from both

sites in a concise form, perhaps using thP checklist in
Chapter 5.

(1 1/4 Hours)

4. Be available for questions and consultation after
the workshop.

In this instance, it is critical that the teachers
review their video tapes and that they schedule some
independant review of their ITV classes during the first
two weeks of the term, particularly from the distant
sites.

The actual classes will serve as the laboratory

exercises in the longer workshop.
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This manual is designed to provide both general and
specific information about ITV and to serve as a
reference for the future.

It would make an excellent

supplement to either workshop described above.
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INSTALLING CLASSROOM EQUIPMENT
There are two options for your ITV classroom.

The

first is to build it from scratch, starting with a basic

design and configuring all elements both structural and
technical to suit the needs of the instructors and
students.

The second option is to adapt an existing

classroom, lounge, storage area, or broom closet for this
purpose.

Most of you will take the latter choice.

It

is, however, instructive to look at Option 1 first, see

how we would build ITV in the best of all possible
worlds

and then work backwards to the point of budgetary

compromise that fits the individual situation.

Although I shall suggest some ways to economize,
television is not cheap.

It will be difficult to build

an ITV classroom for less than $20,000 that will satisfy
both instructors and students.

And this figure does not

include transmission equipment or transmission line
costs.

At the outset, you should establish sound and

precise learning objectives for ITV students.

If meeting

these objectives is a priority, then you need to evaluate
the cost of ITV, including the ongoing expenditure for
personnel, training, line charges, and maintenance,
against the cost of meeting the objectives through
traditional or lower tech alternatives.

No one has ever

said that ITV is right for every situation.

Another point to consider is that this is a
television studio as well as a classroom.
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students at the distant sites, all that matters is what
they see and hear through the medium.

The choice of

equipment, and the placement of furniture, objects, and
people in the traditional classroom may not be the same
in the ITV cla6sroom.

If you are in doubt about a choice

or decision, look at and listen to the results on
television.
works.

That is the only way rou can tell what

Now let's start our wish list.

THE DREAM ITV CLASSROOM
Every piece of equipment that goes into the ITV
classroom needs electricity, and most of it will need
cables for audio or video or both.

There will be more

wire than you can possibly imagine, so the first thing we
need is someplace to hide it.

Above the ceiling is a

possibility, but if we put it under the floor we shall
not require a ladder.

A computer room floor with

removable panels is perfect.

We also need to calculate

how many electrical outlets we need at what amperage and
then double both figures to simplify future expansion.
Because electrical wiring generates low frequency
signals that can induce current in audio and video
cables, we need to isolate all electrical wires in
conduit.
well.

Local building codes probably require this as

If you hear a constant low hum through your

speakers, it is probably electrical interference from
nearby unshielded wiring or an ungrounded audio cable.

Chapter 8, Page 3.

If you must run audio or video cables near AC current,
run the cables at right angles to the electrical wires.

Because there will be so many cables and wires, most
of which look alike, each one will be labeled at each end
so we can trace any circuit easily in the future.

Also,

the technicians who install the equipment will prepare a
detailed wiring diagram in a data base.

Having this

information in computer readable form will insure ready
access and simplify future design modifications.

With the computer room floor and plenty of juice, we
would want modular furniture and work stations so that we
could configure the classroom differently for each class.
A seminar may work better with all students and the
instructor facing each other, while a

lecture/demonstration class might entail a more
traditional array.

For a class in composition or

computer programming, the instructor may want to be in
the center of the room with wo7k stations for the
students all around her.

We should design all structural

and technical components for the degree of flexibility.
There will be many pieces of equipment at the
teacher's work station, and we need to design it
carefully so that she has ready access to everything but
can still maintain lines of sight and communication with
all students at all locations.

A wireless headset with

directional microphone will assure that she can hear and
be heard no matter how much she moves around.

There also
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needs to be a video monitor at the station that always
shows what she is transmitting, and at least three more

output monitors hung out in the classroom so that she is
always able to see what the distant students are seeing.
These must have at least 31" diagonal pictures and
positioned where the students can see them too.

One

camera would cover her at the work station, and two
others, equipped with motion sensitive switchers, would
follow her around the room.
At the work station, she will need a separate

monitor to show each distant site from a wide shot
perspective, with the ability to switch to a closeup shot
of an individual student either by choice or by voice
activated circuit. In order to maintain eye contact with
the student, she would need a separate miniature camera
attached to each monitor.

Or better still, each monitor

could be a teleprompter array where the image appears
reflected in a two-way mirror, so she looks through the

picture directly at the camera lens.
Of course she would need other video equipment for
resources.
Certainly an overhead camera for any printed
graphs, charts, or photographs, or to use for quick notes
handwritten on paper.

For more complex written material,

such as mathematical formulae, an electronic wide screen

blackboard with a receiver at each site should suffice.
There should be a separate telecine camera for slides,
filmstrips, and 16mm film transmission, and at least one
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VCR for playback ard one to record each class.

Finally,

she must have a personal computer at the station,

networked to all the sites, to her office, and perhaps
her home, equipped with the software she would need as
instructional resources and as well as administrative
support for testing, evaluation, and communication.

The student's work station would also include a
headset with directional microphone, but these might be
wired to keep the kids in place.

Certainly each work

station would have its own PC and keyboard, and a monitor
which could receive either classroom video or RGB
computer inputs.

Each station would, of course, have its

own miniature camera.

There would also be a camera

covering the entire classroom and monitors showing both
the instructor's output signal and all the distant sites,
all within the field of view.

Since this is a very complex system, the teacher
would need a technical director in an adjacent control
room to switch cameras and originate tapes, slides, or
other video sources, and a teaching assistant in each
classroom on the network.

We would choose to locate this room in the interior
of the building, away from any windows as daylight will
interfere with the soft quartz lighting instruments which
will provide an even 75 footcandles with no hard-edged
shadows.

Both floor and walls will be carpeted for sound

absorption, and acoustic tiles will comprise the ceiling.
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The color scheme will be warm earth tones, with all
shades reflecting 40-60% of peak white for proper
contrast balance with skin tones.

There will be no busy

patterns and no shiny objects, such as chrome furniture,

present to create unwanted highlights in the television
picture.

No walls will be parallel sO there will be no

chance for standing audio waves to reverberate and make
hearing difficult.

Furniture must be chosen to be

ergonometrically efficient and comfortable for both

students and teachers for the time periods they will be
present in the classroom.

The computer system would operate on a separate
network and would be .Available as a backup link in case

audio/video transmission fails.

Each classroom on the

network would also have a direct telephone line with
speakerphone and FAX machine for a tertiary backup
system.

THE MINIMALIST ITV CLASSROOM
Assuming that your school district or board is not
printing money, you will be adapting existing space for
the ITV classroom on a budget that is fixed and scamp.
The challenge is to incorporate as many of the ideas
above in the plan.

"Where can we compromise?" is the

question.

Let's start with cameras and television monitors.

You will need at least three color cameras in each
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classroom capable of getting an acceptable picture in low
light conditions.

The ones designed for surveillance

work will do but will not give a broadcast quality
picture.

If it looks fine to you, you have cut your

camera cost at least in half.

One camera will have a

fixed shot of the teacher, one a fixed wide shot of the
students, and the third will be mounted on a copy stand
so that it,can get an overhead shot of text and graphics.
Only this third camera will absolutely need* a zoom lens,

but this is a desirable option on all three.

All zooms

are manually controlled.

There must be at least four monitors with a minimum
25" diagonal picture.

Two will be placed above the

teacher for the class to see, and two will be suspended
over the students or mounted at the back of the room for
the teacher to see.

One of each pair will show whatever

the teacher originates and the other will show distant
classrooms.

There must be some sort of switching

mechanism, either automated or teacher controlled, to
choose between the various distant site feeds.

The teacher's camera should be mounted above or below the
distant site monitor so that she has eye contact with the
camera when she looks at her students on television.. All

monitors should have A/B video inputs so that the teacher
can choose which will be her feed and which the distant
site feed.

Mounting both cameras and monitors will take some
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trial and error.

The cameras must have an unrestricted
shot of their primary subject matter. The most
troublesome will be the classroom shot.

This camera will

probably have to be in a corner to see all the students,
but in this position it will not provide eye contact with
them.

There are two choices here.

Place a monitor under

this camera or arrange the classroom on the diagonal.
The first option will encourage the students to watch
television rather than the teacher, and the second may
feel awkward.
Everyone needs an unrestricted view of the monitors
and needs to be as close as possible to them. This is a
major area of compromise that can only be improved by
installing more or bigger monitors. The largest monitors
available are projectors whose pictures are not as bright
nor as sharply focused as picture tubes. For the cost of
one big screen projector, you can purchase three or four
25" diagonal monitors. At any rate, all television

monitors have problems with ambient light.

You may have

to tilt them down or shade them to minimize glare from
the room lights.

The teacher will need a video switcher to choose
between cameras and other video sources.

This can be a

simple affair, but it makes sense to buy one with a few
more inputs than you need now in case you want to add
another camera later.

If you are using compressed video,

your CODEC probably has a switcher built in.

Many

Chapter 8, Page 9.

desktop overhead cameras have auxiliary video inputs

Since the tnacher will be doing

which permit expansion.

her own switching, this device should be mounted on her
lectern.

Likewise, the overhead camera should be nearby

for easy access.

There are several simple integrated'audio systems on
the market, designed for videoconfrerence applications,
which include multiple directional microphones and a

console with automatic gain control and voice-activated
switching.

This is the least expensive option that you

can live with.

You will need one fixed mike for the

teacher if she does not move around and one fixed mike
for every three students.

These must be placed on the

desktops as close as possible to the person speaking, and
isolated from ambient sounds.

If you cannot afford this

many microphones, buy one good directional mike for the
teacher, perhaps a lavaliere mount, and place one other
good directional mike on a stand in the middle of the
classroom so students can step up to it if they have
questions.

You will find any compromise in between

wholly unsatisfactory.

You can tty to use the television monitors as audio
playback sources.

They will work in small classrooms.

better and reasonably priced alternative is a small
amplifier and a pair of two-way loudspeakers.

Mount the

speakers high on opposite walls, in corners if possible.
Make sure they do not point into the pickup pattern of
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any microphone.

If you use the TV monitors, make sure
you have more than one sound source
so everybody in the
room can hear. Balancing microphone
and monitor levels
will be trial and error, and will be different
with each
room.

You will need at least two VCRs, one to
playback and
one to record. The least expensive
VHS models that are
the easiest to operate are the best choices.
Be aware
that, if both are the same make and
model, the remote

controls will start and stop either machine.
You may
want to mask the remote control receiver
on the record
zechine so that you do not stop recording
whenever you
stop the tape you are playing back.
These should also be
mounted at the teacher's station for easy
access.

Furnishing the classroom is the next task. The
teacher should have a raised lectern designed
for the ITV
class. This is the only piece of custom
furniture
required and will make life easier
when you try to place
the various components and still find
room for your
notes.
There will also be room for built-in television
and/or computer monitors.
adequate ventilation.

Don't forget to provide

Raising her on a high chair or

stool will facilitate camera shots over the
students'
heads.

The students should sit at tables
rather than desks
and these tables should abut a wall.
This arrangement
makes it easier to hide the audio cables.
The floor must
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be carpeted for minimal soundproofing.

All windows need

drapes to keep out light and add acoustic treatment,
but
blinds will suffice.
Pull-down window shades aregenerally too translucent, creating lighting problems.

Most classrooms have florescent light fixtures hung
in a suspended white ceiling. The diffused direct light
and the reflected light from this combination will
work,
provided you do not use any extreme telephoto shots and
follow the suggestions for color selection
below.
sure that the teacher is positioned so that light

Make
strikes

her from both the front and-the rear, for this
backlight
helps separate her from the background. You may want to
build a reflector out of pasteboard and
aluminum foil to
mount on the ceiling behind her if there is no light
fixture present.

You will probably need to repaint the walls and mask
blackboards or other very dark or very light
backgrounds
that will be seen on camera. Remember the camera likes
low contrast settings.

Use a photographic grey scale

when choosing paint, fabric, and furniture,
and keep all
choices in the middle of the scale. Perhaps an easier
way is to bring in color samples to the classroom
and
assemble the teachers with the darkest and the lightest
skin tones.

Turn the color down on one monitor so you
only see shades of grey and hold up the colors newt to
their hands.
If the grey tones are slightly lighter or
darker than the range of flesh tones, then these
are good
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choices.

Check coordinating colors and fabrics the same

way.

When you paint, avoid small patterns that may look
busy on camera and detract from the teacher. Choose desk
surfaces that are light colored, so that they will

reflect some light back into faces, but avoid shiny
formica.

Most of the wiring will go over the ceiling.

As in

the dream classroom, the technicians need to label both
ends of each cable and provide a detailed diagram to show
how everything is connected.

Any wire hanging down

walls, or running along floors or under countertops, must
be in conduit or otherwise be hidden so that people
cannot pull it loose.

If theft and vandalism are

problems, make plans at the outset to secure individual
compcnents as well as doors and windows.
A teacher's aide trained to operate equipment and
handle light maintenance will facilitate ITV classes.
Most systems will be set up with identical equipment at
all sites, right down to the camera numbers on the videc
switcher.
Purchasing equipment in volume will earn

considerable discounts from suppliers.

If you have one

trained teacher's aide at one site, he should be able to
solve minor problems at all sites.
A FAX machine is a useful tool for sending handouts,

assignments, and tests back and forth.

It is best to run

this on a separate phone line and install a speakerphone
so that you or your aide can remain in touch with the
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distant sites when the main transmission fails.

Any

major problems will require trained maintenance
personnel.

Hopefully you will have at least one such

person available, perhaps in a cooperative arrangement
with other schools.

As a final note, there are many choices of ITV
equipment on the market, and you can spend as much money
as you have.

Be aware that most of the systems that

salesmen will show you were designed for business
teleconferencing and not classroom use.

Whereas the

components may work, the settings, people, and objectives

are different enough that you will need to adapt the
technology to suit your situation.

Hopefully, this

chapter has given you some ideas how to do this.
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GLOSSARY OF TELECOMMUNICATIONS TERMINOLOGY
6 Analog: A continuously varying electrical signal in the shape of a wave, transmitted
electronically in a form analogous to the spoken word; a form of information
which is represented by continuous wave forms that vary as the source varies.
Contrast to digital
Antenna: A structure which transmits or receives electro-magnetic signals.

ASCII: American Standard Code for Information Interchange; usually pronounced:
"Askee". An eight-level code for data transfer adopted by the American
Standards Association to achieve compatibility between data services.
Asynchronous: Characteristic-of any operation that is independent of a master
clock or time signals; also refers to information that is sent or exchanged
independent of any specific time.
Audio graphics: Refers to the transmission of graphics and text information over a
narrowband telecommunications channel, such as a telephone line or a sub
carrier.'

Audio-speaker-microphone unit: Equipment that usually includes at least one
speaker, multiple microphone and a telecommunications interface to
accommodate a group of people in a teleconference.
Audio-teleconferencing: Two-way electronic voice communication between two or
mnrA arnlinc nr three nr mnre individuals, who are in seoarate locations.

Baud: A rate of information flow. Given in bits per second (bps), the rate is the
highest number of single elements (bits) that can be transferred between two
devices in one second.
Binary: The basis for calculations in computers; a numbering system having only
two possible states On or Off as designated by 0 and I.

Bit: A contraction of the term binary digit. A bit can be either 0 or 1 and is the
smallest possible unit of information making up a character or word in digital
code.
BITNET: A general purpose international academic data network for messaging
and simple file t, .insfer.
,Jiandwidth: A meaAtre of the information carrying capacity of a communications
channel; the higher (wider) the bandwidth, the greater the information
carried.
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Bridge: A device that is designed to interconnect with three or more
telecommunication channels, such as telephone lines.

Broadband: Communications channels that are capable of carrying a wide range of
frequencies. Broadcast television, cable television, microwave and satellite
are exampleS of broadband technoiogies. These technologies are capable of
carrying a great deal of information in a short amount of time, but are more
expensive to use than technologies like telephone which require less
bandwidth.
Broadcast: Transmission of information in one direction that is available to an
undifferentiated audience.
Brokers: Organizations which maintain primary leases or ownership of
communications satellite time and provide subleases to teleconference
originators.
Buffer: A temporary storage facility used as an interface between system elements
whose data rates are different.
Cable: An assembly of one or more insulated wires in a common protective sheath,
Cable television: A transmission system that distributes broadcast television signals
and other services by means of coaxial cable. Most cable systems have the
potential for two-way communication in addition to broadcast television.
CAD system: Computer-aided design system.

Carrier: A high-frequency radio signal which is modulated to carry information
long distances through space or via cable.

C-Band: Frequencies from 4 to 6 gigahertz (Ghz) used to transmit and receive
signals to and from satellites.
Channel: (1) A half-Circuit; (2) A radio frequ'ency assignment (which is dependent
upon the frequency band and the geographic location).

Chip: A thin silicon wafer on which electronic components are deposited in the
form of integrated circuits; the basis of digital systems.
Circuit: A means of both-way communication between two or more points.
Closed Circuit Television: A transmission system that distributes television
programslive or tape, both audio and video, to a limited network connected
by cable. The network may consist of one institution or several. The telecast
cannot be received by other television sets outside the selected network. The
signal does not have to meet FCC commercial specification.

C/N or C/NR: Carrier to noise ratio. The ratio of signal power to noise power in a
system, usually expressed as a power ratio in dB. See S/N.
Coaxial Cable: A metal cable consisting of a conductor in the form of a tube which
can carry broadband signuis by guiding high-frequency electromagnetic
radiation.

6 Codec: A coder-decoder that is used to convert analog signals such as video or voice
into digital form for transmission over a digital medium and, upon reception,
reconverts the signals to the original analog form; may also perform other
signal processing functions; coder-decoder, or compressor-decompressor.

Common carrier: A telecommunications company that is regulated by government
agency and offers communications relay services to the general public via
shared circuits through published and non-discriminatory rates.
Communications satellite: A satellite in earth orbit which receives signals from an
earth station, and retransmits the signal, video and/or audio, to other earth
stations.
Compressed video: Video images that have been processed to remove redundant
information, thereby reducing the amount of bandwidth required to send
them over a telecommunications channel; instead of transmitting full-motion
video frames, only the changes in moving frames are captured and
transmitted.

Computer confereming: Group communication through computers; the use of
shared computer files, remote terminal equipment and telecommunications
channels for two-way group communication.
Conference call: An operator-assisted telephone call connecting more than two
individuals.

Consortium: A voluntary organization loosely affiliated for a specific purpose.

Database: An organized collection of files and information stored on a disk
available for update and retrieval.
DBS: Direct broadcasting satellite service.

DDS: Digital Data Service
Dedicated line: Communications circuit used for one specific purpose; i.e., for
interactive portion of a teleconference.
Downlink: Satellite receiving antenna
Dial-up teleconferencing: Using a public phone line to connect with a
teleconference, either with or without operator assistance.
Digital: Discrete signals, as opposed to continuously variable analog-type signals.

Direct Broadcast Satellite (DBS): A satellite designed with sufficient power so that
inexpensive earth stations c an be used for direct residential reception.

Dish: A parabolic antenna that is the primary element of a satellite earth station.
Domestic satellite: A satellite that pr ovides communication services primarily to
one nation.

lb Drop: The portion of outside telephone plant which extends from the telephone
distribution cable to the subscriber's premises.
Earth station: The ground equipment including a dish and its associated electronics
used to transmit and/or receive satellite communications signals.
Electronic mail: Communicatisons between individuals or groups via electronic
means, e.g., computer mail and facsimile.

End User: The ultimate consumer of a service.

Facilitator: The individual responsible for the local compOnent at a teleconference
site. May or may not be an expert in the subject matter.
Facsimile: A device that electronically transmits and reproduces page copies and
documents via a telecommunications channel, usually a telephone line;
sometimes called a telecopier.
Feedback: (a) video - distortion of the picture caused when a video-signal re-enters
the switcher and becomes overamplified; (b) audio - unpleasant howl from
the loud speaker, caused when the sound inadvertently is fed into the
microphone and is overamplified.
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Fiber optic: A technology that transmits signals through a pulsating light beam over
a network of glass fibers encased in cables. Each fiber is capable of carrying
from 90 to 150 megabits of digital information per second or 1,000 voice
channels.
Footprint: The geographic region on the earth which can easily receive and
interpret a signal from a communications satellite.
Four-wire circuit: A circuit that has tv, a pairs of conductors (four wires), one pair
for the send channel and one pair for the receive channel; allows two parties
to talk and be heard simultaneously.

Frequency: The rate at which a current alternates, measured in Hertz on a
telecommunications medium.
Full-duplex: A communication channel over which both transmission and reception
are possible in two dire;tions at the same time; e.g., a four-wire circuit.
GHz: GigaHertz, 1 billion cycles per second. Giga is a prefix meaning one billion.
Geo: Geosychronous or geostationa ry.

Geostationary: Describes a satellite in orbit 22,300 miles above the equator and
which revolves around the earth with an angular velocity equal to that of the
earth's rotation about its own axis. The satellite's position relative to the
earth's surface is constant, so little or no ground antenna tracking is needed,
therefore appears to hover over one spot on the earth's equator.

Geosynchronous: An orbit whose period exactly matches the Earth's rotation rate
(about 24 hours).
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Half-duplex: A communications channel over which both transmission and
reception are possible but only in one direction at one time; e.g., a two-wire
circuit.

Hardware: Physical equipment components; equipment as opposed to software
(programs).
HDTV: Higher (than normal) definition TV.

Hertz (Hz): The unit of frequency. One Hertz is equal to one cycle per second.
Names in honor. of Heirich Hertz, first to detect such waves in 1883.
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High-resolution graphics: A system that provides a greater resolution than the
standard 525-line video image; allows more detailed graphics to be seen
clearly; often refers to a system with a resolution of 1,000 lines.
Hollywood syndrome: The tendency to base one's video teleconferencing behavior
on a model that includes a highly polished presentation rather than
interaction and the use of fast-paced visuals for effect rather than substance.

Host computer: A computer interconnected with a network of computers. The host
computer performs the computational jobs for the network.
41

Hosts: Computers (not terminals) that process data, act as data sources or
destinations in a communications network.
Instructional Television Fixed Service (ITFS): A non-broadcast television service
that is typically used for closed-circuit educational applications and requires
special antennas and converters to translate the signals for viewing on
ordinary television sets.

Interactive media: Refers to telecommunications channels that allow the two-way
exchange of information.
Interface: The place at which two systems or pieces of equipment meet and interact
with each other.
ISDN: Integrated Services Digital Network, a planned hierarchy of digital switching
and transmissions systems.

Kb/s: Kilobits per second, or 1,000 bits per second.
Kilohertz: One thousand Hertz (cycles per second).
Ku Band: Frequencies in the 11 to 14 gigahertz band used to send and receive
signals to and from satellites.
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IAN: Local Area Network; a data transmission facility connecting a number of
cotrimunications devices (e.g., computers, printers, mass storage units) within
a single building or campus of buildings.
IATA: Local Access Transport Areas; local telephone service areas created by
divestiture of the local Bell operating companies of AT &T.

Laser communications: A system for transmitting coherent beams of light which
may form high-capacity communications links in the future.

Leased line: A line rented from a telephone company for the exclusive use of a
customer. May also be called a dedicated line.
Links: Communication pathways between nodes.
LNA - Low Noise Amplifier: A special amplifier that boosts the satellite signal while
contributing a negligible amount of noise.

LS/2000: A library automation"Local System" offered by OCLC, Inc., which
provides catalog, circulation, seri'als and acquisition systems.

Mb/s: Megabits per second, or one million bits per second.
Microwave transmission: The transmission of information over distances using
radios that operate in the microwave spectrum (generally above 20Hz),
requi'..ing line-of-sight transmission between sending and receiving antennas.
Meet-Me Bridge: A type of telephone bridge that can be accessed directly by calling
a certain access number; provides dial-in teleconferencing. The term meetme bridging" refers to the use of this type of bridge.
Meet-Me Teleconferencing: A teleconference that uses a meet-me (dial in) bridge
to interconnect telephone lines.

Memory: A computer's information storage capability.
Menu: A list of symbols and functions that can be selected on a computer system.

Modem: Modulator-demodulator; a device that modulates and demodulates a
signal (varies to amplitude, frequency or phase) for transmission over a
telecommunications channel; a device that connects terminals and hosts
through analog links by converting data signals to analog signals and back
again.

Modulate: A process imposing message information on a carrier by varying the
amplitude, frequt acy or phase of a wave.
Multiplex: Transmission of two or more information streams over a single physical
medium. The two most common methods of multiplexing are frequency
division multiplexing (FDM) and time division multiplexing (TDM).
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Narrowband: A telecommunications medium that carries lower frequency signals;
includes telephone frequencies of about 3,000 Heitz and radio subcarrier
signals of about 15,000 Hertz.
1

Network: A set of nodes connected via voice, data, or video commualcations to
facilitate the exchange of information.

Networking: The ability to (1) exchange information between users or (2) share the
resources involved in this process. A network consists of two or more
information sources or destinations linked via communications media for the
purposes of information exchange or resource sharing.

OCLC: Online Computer Library Center; a special purpose non-profit
international computer network and online library database for cataloging
and interlibrary loan services.
PBX: Private Branch Exchange, a computerized version of the telephone
switchboard but with an expanded range of voice and data services; a private
telephone exchange that serves a particular organization and has connections
to the public telephone network; refers to a multi-line telephone exchange
terminal with various features for voice and data communications.

0' PC: Personal Computer, microcomputer.

i

Kripheral device: A piece of equipment that is attached to but not a direct part of
a central unit; e.g., an input or output device attached to the central
processing unit of a computer.
Plotter: A computer output device that draws information, such as curves and lines,
on paper.
Port: A circuit in a electronic device for the input or output of signals.
Protocol: A set of messages with specific formats and rules for exchanging
communications and assuring end-to-end data integrity of links, circuits,
messages, sessions, and application processes.
Reflector: The antenna's main curved "dish" which collects and focuses signals onto
the secondary reflector or the feed.

Repeater: A bi-directional device used in channels to amplify or regenerate signals.

Room integration: Refers to the design and/or construction of a total
teleconferencing room, including the equipment, associated electronics and
environment.
Routing: Selecting the minimum delay path (and/or minimun cost path) in a
network for a mer lage of packet to reach its destination.
RS-232-C: A standa:d interface between a piece of equipment and a telephone
circuit.

Satellite relay: an active or passive satellite repeater that relays signals between two
earth stations.
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SFA-FM: Subsidiary Communications Authorization; an electronic technique that
places the radio signal on the FM spectrum: these signals can only be picked
up with special tuners that distinguish thc SCA from the FM signals.
Scan-converter: A device that converts video frequency signals to audio frequencies
and vice versa; used in freeze-frame video to transmit video signals over
telephone lines.

Scramble: Deliberate distortions of information to permit only authorized
reception.
6 Simplex: A communications system cappble of sending information in only one
direction.
Slow scan video: I) A device that transmits and/or receives still video pictures over
a narrowband telecommunications channel; 2) May refer specifically to a still
frame video unit that accepts an image from a camera or other video source
one line at a time, necessitating that the subject in front of the camera
remain stationary for a number of seconds.
SMATV: Satellite master antenna television. A distribution system that feeds
satellite signals to a hotel, motel, apartment complex, etc.
S/N or S/NR - Signal to Noise Ratio: Ratio of the signal power to the moise power
in a specified bandwidth, expressed in dBh. S/N.S/C + 37.5 dB.
Software: A set of programs, procedures or related documentation associated with
a system; materials for use with audiovisual equipment; programs in contrast
to equipment.
Star network: A communications system consisting of one central node with pointto-point links to several other nodes.

Station: The aSsigned satellite location.
Still-Image Video: A system by which still images are transmitted over standard
telephone lines, usually allowing for real-time interaction between location.
Switch: Mechanical or solid-state device that opens or closes circuits, changes
operating parameters or selects paths or circuits on a space or time division
basis.

Synchronous: An operation where a series of events takes place under the control
of a clocking device; also refers to information that is sent or exchanged at a
certain time.

Synchronous Transmission: Data characters and bits are transmitted at a fixed rate
with the transmittet and receiver synchronized. This eliminates the need for
start-top elements, thus ptoviding greater efficiency.
T-I (DS-I): A di&ital carrier of 1.54 inb/s data rate; a general term for a digital
carrier (DS-1) avaikible fr):. high-volume voice or data traffic and for
compressed video.

* T-3 (DS-3): A carrier of 45 mb/s bandwidth; one T-3 channel can carry 28 1,-1.
channels. Used for digital video transmissions or for major PBX-PBX
interconnection.
% T-Carrier: A series of transmission systems using pulse code modulation technology
at various channel capacities and bit -rates (e.g., T1,T2, T3, T4).
* Telecommunications: The -use of wire, radio, optical or other electromagnetic
channels to transmit or receive signals for voice, and data communications;
communications over distance using electrical means.
gi Teleconferencing: Two-way electronic communication between two or more groups,
or threc Jr more individuals, who are in separate locations; includes group
communication via audio, audiographics, video and computer systems.
Telephone: A two-way device used mainly for voice communications which converts
audible signals into electrical waves which can then be transmitted over
communications channels.

Telephone, electronic: A telephone set which employs electronic circuitry to provide
additional features and improved performance.

Telephone Conference Bridge: A device that is designed to link three or more
telephone channels for a teleconference; usually refers to a bridge that
provides only dial-up teleconferencing where an operator calls each
participant. Contrast to meet-me bridge.
Teletext: A broadcasting service using several otherwise unused scanning lines
(vertical blanking intervals) between frames of TV pictures to transmit
information from a central data base to receiving televisions sets.

Telewriter: A general term that refers to an electronic device that produces freehand information that can be sent over a teledommunications channel,
usually a telephone line.

II Terminal: (1.) A point at which information can enter or leave a communication
network. (2.) An input/output device designed to receive or send source
data.
111 Terrestrial Carrier: A telecommunications transmission system using land-based
facilities (microwave towers, telephone lines, fiber optic cable), as
distinguished from satellite transmission.

Transceiver: A terminal that can both transmit and receive information.
Translator: In broadband network operation, a device which is located in a central
retransmission facility to filter incoming microwave signals and retransmit
them in a higher f: quency band.
Transmission Channel: The medium by which a signal is sent and received between
separate locations.
Transmission Loss: The decrease in signal along a circuit due to resistance or
impedance.
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Transmitter: A device for tansmitting a coded signal when operated by any one of a
group of actuating devices.
Transponder: A microwave repeater (receiver and transmitter) in a satellite that
amplifies and downconverts the frequency ol a received band of signals.
Domestic communications satellites use either 12 or 24 transponders, which
usually have a 36 MHz bandwidth.
Trunk: A large-capacity, long-distance channel used by a common carrier to
transfer information between its customers.

Turnkey Supplier: A vendor or emu-actor that supplies all components and
installation services required for an operational teleconferencing.
1VRO: Television receive only. An earth station capable of receiving satellite TV
signals but not of transmitting them.
Two-wire circuit: A typical telephone circuit on the public switched network; a
circuit formed by two conductors insulated from each other to provide a send
and receive channel in the same frequency.

Uplink: An earth station that transmits a signal to a communications satellite.

0 Video compression: A coding technique used to reduce the bandwith required for
the transmission of video images by reducing redundant information within
or between video frames; also called bandwidth compression, data
compression or bit rate reduction.
Video hard copy unit: A device that electronically reproduces video images on
paper.
Video pointer: An electronic device that produces an arrow or symbol that can be
positioned anywhere on a displayed image to 'point out or highlight
information.
Video Teleconferencing (Videoconcerencing): Two-way electronic voice and video
communication between two o more groups, or three or more individuals,
who are in separate locations; may be fully interactive voice and video
-

Videodisc: A hard disc that stores information in microscopic "pits" indented into
the surface; provides a high-capacity storage medium of ovr.r 50,000 frames
of information; used to store and retrieve video, audio and other
information.
Videotex: A service similar to teletext except that information is delivered by
telephone channels and a user can interact with the data base to select
information for viewing.

Virtual space: Refers to a type of videoconference in which each participant is
assigned a serrate camera and is see on a separate monitor, large screen or
assigned spatir! area.
Voice actuated: The ability of a piece of equipment to become activated in response
to the sound of a voice.
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Voice/Data terminal: A desktop device that has the combined capability for voice
and data communications.

I Voice Grade Channel: A telephone circuit that carries signals in the voice frequency
range of 300 to 3,000 Hertz.
Voice-Switched microphone: A microphone that is activated by a sound or suffident
amplitude; generally allows only one person to speak at a time.
Voice-switched video: Refers to a type of videoconference in which the cameras are
activated by voice signals to send a picture of a particular person in the
group. Not all participants can be seen at any one time in contrast to
continuous presence video.
Voice-Switching: An electrical technique for opening and closing a circuit in
response to the presence or absence of sound.
VSAT: Very Small Aperture Terminal, satellite dish used for reception of high
speed data transmissions. Can also transmit slow-speed data.
Wide Area Telecommunications Service (WATS): A type of telephcne service in
which subscribers pay a base rate rather than a charge per call.
Wide Area Telephone Service (WATS): A flat rate or measured bulk rate long
distance telephone service provided on an incoming or outgoing basis.
WATS permits a customer, by use of an access line, to make telephone calls
to any dialable telephone number in a specific zone for a flat or bulk monthly
rate using an 800 number. INWATS permits reception of calls from specific
zones over an access line in like manner. Canada has been divided into
seven zones of increasingly greater coverage depending on the location of the
customer.
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