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EFFICIENT USE OF COMMUNICATION CHANNELS IN EDUCATION

PREAMBLE

_ Thisvcontract; for the'1975—76 year, was in support of work -
growing naturally. from prevlous act1v1t1es within the ered City
Laboratory. It was a“ jOlnlng together of two prev1ous majoxr thrusts
- our researches into teleconferencing, andlour work 1n_eduoatlonal N
communications. In particular,-the-contract provided'resouroesdfor
the experimental utilization of speoial appérétus for the storage |
of video 1mages whlch had been acqulred with- support from DOC' s Edu—

cational Technology Program.'

The prlmary orlentatlon of the work was towards more efflclent

use of telev151on transm1331on channels, w1th work on telephone chan~

" nels hav1ng a lower prlorlty.‘ During the perlod of the contract,

acL1v1t1es supported by DOC contracts 0ST5-0059, 4130-05447~2807 and
OZSU—36100 -4 0873, were . parallel to the aims of this progect and

cons1derable mutual reinforcement was possible.

By the end of the contract year, it had proven not to be p0551ble
to conduct a ‘detailed evaluation study whlch was an important component
of .our overall objective. The nature of that study made it necessarily
‘carried out over a regular academic4term;'but by the time preparations .
had been made,'the current term was almost ouer. Consequently, this
report does not contain the results of that studyu An annex to the

report will be avallable‘Aprll 1st, 1977, and will present these: flndlngjl
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INTRODUCTION

_ ThlS contract for research 1nto more efflclent use of standard
telev151on -and telephone channels in educatlonal communication systems

had two main goals°

"a) to design a system which would‘permit the transmission
. of several video signals of various activity levels over
a single television channel. The benefits accruing from
hthe suggested means .of effectlve bandwidth utilization .
1nclude the use of normal television technology, trans-
_m1551on channels and procedure to maintain full resolution

of the recelved images;

-b) to’ de51gn a system which would permlt the mult1plex1ng and
. -transmission of audlo, slow—scan television, facs1m11e,
.electronic blackboard, control and other slgnals on existing
narrow band fa01llt1es." ‘

‘As is usual for the researches conducted in the Wired Clty

Laboratory, the design orientatlon was towards the interaction of

the users and the technolong towards  the design of the functional

system. More conventional englneerlng‘de51gn of the communications
facilities themselves was to be minimized, with simulations used when
possible,wahis-did.not mean that there was no. engineering effort

‘needed but simply that there was much less than would otherwise be

expected.

The motlvatlon for this study may 31mply be stated by a quotatlon

’from the contract:

" In order to support remote teaching it is necéssary

to provide good quality audio togethef with some form

of Visual COmmunications "
ThlS does not necessarily apply to- all educational areas as much can
be done through voice transmission alone (take, for example, the ex—A
tensive telephone-based teachingAsystem maintalned by “the Unlverslty
of Wisconsin-fExtensiOn)° Neyertheless, much of the teachlng that can



be carried out in such a system of educatlonal communlcatlons would
be - enhanced by some form of graphical communlcatlons and’ there are
many subjects,pall of those in the pure and applied sc;ences, for

example, in which graphical communications are a necessity.

_ A bew11der1ng varlety of termlnal dev1ces exist whlch may be
used to prov1de graphic .or visual - communlcatlons, and each has its-

I

part;cular communications- channel requlrement., ‘The Wlscon81n systemv :

just mentioned provides graphical‘communications’to~SOme'of“its ter-
minals with "scribble-phone” devices;_and at-the other end”of“the'range
of possibilities is Stanford Un1vers1ty s Instructional Telev131on
Network which uses: Instructlonal Television leed Serv1ce (ITFS)" fac~
ilities to broadcast four 1nstructlonal television channels 1n the
San Prancisco- Oakland Bay region of Callfornla. How to make a choice
between the- many alternatlves which - are avallable is a- complex matter.
Each case appears to.be a: ‘matter for decision on the relevant: partlculars
such as: hlstory, economlcs, avallablllty of systems,,geography,plduca—p
tlonal -objectives, sub3ect matters to be taught, and so on.  No system-
' atlc,methodology exists.for the choice of. the proper technologies and
through.the yedrs there have been more.failures than successes.. But |
there'have'been succeSSes,_and notable successes. .This is the context .
.of the present work. The general. problem is large ‘and complex, and
'there is a growing, although unconsolidated, body of literature in
the field: A sxngle contract can prov1de but llmlted results and so it

is necessary to 1dent1fy a. partlcular focus. -

One lmportant deClSlon in the de31gn of these educatlonal communi-
,catlons systems is the selectlon of channel bandw1dth. ThlS is conven-
tionally viewed as a blnary decision, elther a telephone channel (or two)
or a telev1slon channel (or two), and the decision is usually a conse—
quence'of the practicalities of the situation. The work of this contract
Cis specifically‘oriented towards showing that'there are prospects for
breaklng away from this blnary c1rcumstance, that there 1s in fact a

continuum of . pOSSlbllltleS between voice and v1deo,




A communications channel capable of supportlng a single telev1s1on-

~channel can accommodate almost ‘1,000 telephone channels._ ThlS is a very

w1de range, -and the present researches do not cover’ ‘the full spectrum
of poss1b111t1es whlch could be imagined, but rather concentrate malnly

\on'the‘prospectsufor accommodating several video channels in a single

conventional - four megahertz television channel.

" - For the forseeable future, there will’still»be a fundamental‘
choice'between.narrow~band (several telephone channels) or Wide band
-(several.video.sources7sharing a single television channel). But this
mork‘will establish,'hopefully, much greater fleXibility-inrchoice‘and
in approach than?is»currently available,- although design decisions will

continue to be difficult and governed by the circumstances of the appli-

jcation. Of . these. circumstances,"the geometry'of>the situatiOn'is most

1mportant due to the balance of costs between termlnals and transm1ss1on

'requlrements. Telev1s1on systems can utilize relatlvely 1nexpens1ve

termlnals but transmlss1on cost 1s hlgh Telephone systems, on the

"other hand have relatlvely inexpensive transmlss1on costs but hlgh

v1sual termlnal costs. Systems. whlch allow ‘the transmlss1on of real
time’ v1deo can be quite readlly used by teachers without a great deal

of speclal training; telephone  systems require the careful’ development
of different teaching techniques; -Even more‘intangible is the.alleged

advantage of v1deo over audio in. the bas1c human communlcatlon processes

of teaching and learning.¥

* Research,in the Wired City Laboratory has demonstrated that video
teleconferencing 1s not appreciably inferior to face to face con-
ferencing, but is different. . Weston and Kirsten¥ (1973) have shown
“that audio teleconferenc1ng is considerably inferior to other face
to face or video teleconferencing, but Williams and Chapanis2(1976)
argue that many results have been obtained to demonstrate little or

- no dlfference in critical ‘elements of the teleconferenc1ng process.

l - Weston and Klrsten (1973) Teleconferenc1ng° A comparlson of
attitudes, uncertalnty :and interpersonal atmoSpheres ‘in mediated
' and face to face group 1nteractlon°

2 Wllllams and Chapanls (l976) Paper presented at the Status of
“the Telephone in Education, May 26-28, 1976. A Review of Psy-—
chologlcal Research Comparlng Communications Media. . .




Fffective'and satisfying human communication requireS“interaction,
~and thlS 1mp11es the’ existence of some form: of feedback .channel allow1ng
communication from the student to the teacher. The bandwidth of this
feedback channel is- generally expected to be less than that from teacher
to student. Even in a classroom the students’ time-shared]a'single
channel from them to the lecturer while he monopolizes-the‘channel from
lecturer to students. In the Stanford television system, audio- facili-
ties are provided to allow remote students to speak with the teacher
and in some 1nstances even narrower band feedback channels in whlch the

'students.press buttons to signal the teacher have been' used.

In-all,'a largeAnumber-of possible areas‘for detailed‘investiga-
tlon were avallable, Not only is, the mik of technologies important,
but even more 51gn1f1cant 1s the 1ntegratlon of those technologles into
the overall educational process. Two decades of . exper1ence with educa-
tionalitechnology iniNorth America has surely. demonstrated that if the
technology is not acceptable to the teachers and students then fallure
is inevitable. It would seém that, to be v1able, the technology must

‘present some advantage to all part1c1pants.

. Given such a broad and complex situation, it was necessary to
select between the many part1cular d1rectlons which could be hypothe— o
51zed._ To effect rational choices, the various. dlrectlons for work.
'under thlS contract were evaluated under the follow1ng cr1ter1a.

"1) Is the’ prOjeCt con51stent w1th the human and flscal
resources of the Laboratory7 '

2) Can the work be carried out primarily through simulation
~ (which is-the'particular capability for which the Wired
City Laboratory was created) or, if not,: can the work be

1ntegrated into other ongoing prOJects or contract work°,'

3) Is it reasonable to expect results w1th1n the t1me span
"_of the contract, and w1ll these results have some lastlng

Value7

With these cr1ter1a in m1nd the part1cular research efforts of 1975—
1976 will be dlscussed ) '




Broadband Communications

The contract noted that it‘was now‘pOSSible to consider a frame-
interleaving multiplex system as an effective solution to transmitting
simultaneous images over the same television channel. The availability
within the. Laboratory of a specially des1gned s1ngle frame storage and
processing: unit, which will be described in- greater detail later, made
this work particularly appropriate.' In" suitable Circumstances, the

‘ capability to ‘share a single television channel: between several video

sources: has prospect for prov1ding very conSiderable economic advantages.

.This apparatus allows the production of real time video images
which are updated or refreshed only intermittently, so that two or more
video Signals mayrbe‘interleaved into a single teleViSion_channel Nor-
mally, the'imagevresulting‘from such a system would exhibit psychologic-
ally unacceptable flicker. It would, in effect, be so badly interfaced
With the human user as to be. unacceptable as a means. of - interpersonal
communications. -In our approach, the first 1mage is repeated to the -
viewer. during those times when the transmiss10n system is being used:

for the other channels.. The image appearing on the TV. monitors. is,.as

a result, conventional except that motion is not continuous but inter-
mittent. ’ - L

The resulting dynamic teleViSion images -are quite different from

‘those seen on the commerCial teleViSion networks. They would almost

certainly not be acceptable to the general television viewers in place
of" the present system. However, they might well be acceptable outSide
mass communications if the essential communications services which were

‘being prov1ded were sufficient for the purpose for which they were being
" provided. ‘In teleconferenCing or educational applications, if ‘it: can

be demonstrated that adequate communication is being maintained “then

the system would have practical potential.

- To this end, a great deal of effort was expended to conceive of

a series of tests of the. communications effectiveness of- these reduced




bandw1dth V1deo signals, to deS1gn and implement the tests, and-to con-
duct experlments uslng these testing 1nstruments.v o

It was. also felt that these tests could have use in the evalua—
tion of the dlgltal processing system which was to be used in the
Carleton~Stanford Curriculum Sharing Experlment which is belng conducted
as part of the Communications Technology Satell;te Program. There were
also possibilities for the combination of this rather simpie but flexible
form of bandwidth reduction with the much more complex but fixed methods

being used in the curr1culum sharlng experlment.

Yet. further opportunities existed in the future when it may be
possible to. combine theuinterleaving method with reduced horizontal and
vertical resolution so. as to produce yet further'reductionyin the -band-
widthzrequirement.. It'is possible that there is an optimum combination
. of . methods to give minimum bandW1dth requlrement.for a given level of-
‘communlcatlons effectlveness. ' ' '

In educatlonal appllcatlons, much -of the t1me is spent transmlttlng
'graphlcs and .from an. 1nformat1on theory point of view this is a most
inefficient use of television bandW1dth, although a TV set does have
the great virtue of beingdan'inexpensive graphics terminel. " In the
research into teleconferencing conducted in the Wired City Laboratory,
one television channel is usually devoted to .graphics whileathezother
-presents-a view of the participant; In other syStems,~it is common to.
eliminate the v1ew of the speaker when it was considered approprlate
to concentrate on the transmission of graphlcs. _The interleaving sys-
. tem has a very real potential for appllcatlon here, and it was decided
to develop'the.capability:torinterleaVe the graphic channel with the

regular video channel'so'that;ASay, one in every 10 of the regular
video frames is devoted to graphics. The video:interpretatign cepab—;
- ilities would then proVide for the continuous display of the. most
recent graphic image and. also mask the loss of_one in ten of the

regular images.

The resulting graphics channel would have .its peculiarities‘and

special techniques for its usé would have to be developed. The develop-




' ment of these technlques, the ch01ce of the appr0pr1ate sampllng inter-

val,‘and the resultlng 1nteractlon with® the other video channel, is a

matter of very great- complex1ty in 1tself and S0 it was dec1ded not to

'perform any - detailed evaluatlon of such systems ‘but rather to demon~

strate only the feaslblllty of combining - these_two channels.

Narrowband Communications

Whlle the orientation and dlrectlon of our work in the broadband
area was dictated in large part by ‘the particular facilities which we

had avallable, the narrowband area was much more open. Fortunately, in

'the;beginning part of the contract period, we were‘able to gain exper-

ience in .a field trial in thé use of narrowband communications in remote
teaching through the: "Tele-Prof Project" which was conducted -for the

:Educational Technology Branch. The basic objective: of that experlment
'was to 1nvest1gate the pOSSlbllltleS for teachlng in the French language‘

-at” the ‘Royal Military College’ in Kingston, Ontarlo by professors physic-

ally located at. the- College Militaire Royale 1n»St .Jean, Quebec.‘ This

‘project‘highlighted~the need for the carefully considered'design of the

technology to meet the particular’ requlrements of the- given educational

',s1tuatlon°

At the same time, an engineering and economic View of ayailable
narrowband terminal devices illuminated the very rapld evolution of .
technology in this field, and the relatlvely high cost of many of the
termlnalAdev1ces° Electronlc blackboards, to take but one example,'
were a reality insofar as a prototype system was then being tested for

'the Bell Telephone Laboratories by the extension services of the Uni-

versity of Illinois. New systems were perpetually "just'around the
corner" and it became clear that any. work on the basic englneerlng
des1gn to permit the multiplexing of an arbltrary comblnatlon of these

'devlces -would be simply a waste of time in terms of its future applica-

bility; ‘For the forseeable futurej.a more_appropriate approach would
be-to multiplex those devices and systems which:the application design

.process,has determined was appropriate.. 'In any event, the engineering

vreqnired to multiplex these devices is relatively_straightforward and
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the real problem is ‘the ch01ce of. the approprlate mlx of systems and
the : development of ‘methods for thelr utlllzatlon. '

Communlcatlon requlrements are partlcularly stralghtforward for
fixed format graphics such | as text. Hand drawn dlagrams and’ scrlpt

'present more of a . puzzle.' To galn better understandlng of ‘this area,

il SN SIS Wl

which is important in- educational appllcatlons, a review of the litera-
ture pertaining to the'transmission of free form. graphic information
was carried'out. This literature is extens1ve but it was ' found’ that'
the- process of coding of the information from 1ts analogue form 1nto
approprlate communications s1gnals and the inverse process of recon-
structing the 1mages,.part1cularly_1n a telev1slon compatlble,format,
had-received'relatively little attention. Yet this is of critical
importance as is the usual analogue to digital conversion problem in-
one-dimensional signal processing. While the evaluative methods which
had been developed within- the Laboratory seemed approprlate for adapta—'
tion to these. problems, it was decided not to proceed further with this
avenue of 1nvest1gat10n as the phys1cal fac1llt1es requlred for the

research were available only in a very llmlted sense.

In- the end, it.waS'decided_to emphasize the simulation'and evalu-
ation of selected narrowband facilities as was noted and specified in
the research contract. Not only were the essential*physical facilities

i
|
available but, as well, the results of the work would be relevant to the
TS experiment. 1 S e |

The role of~feedback‘waS-also within the scope of the intended
work and our efforts in'this area7emphasized the potential for feedback ]I
through touch—tone telephone pads. A feedback system was developed.
which can be used either in the classroom or with remote students who l

use standard. telephone equlpment° Two- trials of this equipment were
conducted durlng the- contract perlod. '
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SYSTEMS’FOR”EDUCATIONAL COMMUNICATIONS AND DISPLAY

A vast varlety of technologles for educatlonal communlcatlons
and dlsplay are avallable, ranging. from telev151on to the physlcal
transportatlon of printed materlals through the mall._ Durlng the

‘ term of thlS contract, three partlcular systems are studled°

l) a telephone line based system prov1d1ng volce and
' ‘remote graphics, _
.2) a television based display system for use in a
'.lecture theatre or for. communlcatlon w1th remote
‘,_students, and '
::3)-a very low bandw1dth system allow1ng communlcatlons.
- from student. to lecturer by means of touch tone
‘telephone pads.

These stud;es were. hot conducted is isolation'offother Laboratory

 activities. The first item above included the field testing, and ‘the
. associated evaluation ofna,prototypelsystem operating between College -
Militaire Royale, St. Jean, Quebec and Royal Military College,  Kingston,

Ontario in May, 1975. . This test was made possible financially. through
contract*#OzsUe36100+4-0873, and the lecture theatre system of item: 2
was=to“find-appliCations in the curriCulum exchange'programibetween"
Carleton andyStanford'Universities. Preparations for that experiment

were supported by. DOC contracts 0ST5-0059 and 4130-05447-2807.

The RMC/CMR.System

. This is-descrihed-in'detail‘in "Tele-Prof Project: Assessment

of a Remote Teaching Trial", September, 1975, submitted to the Educa-
tional:Technology Program at DOC, and will only be reviewedjhere;n The .
project centred around a week-long feasibility'teSt‘of'a'posSible remote
teachingfsystem between thé military colledge in St. Jean and the one

in Kingston. - The communication link between the tmo locations consisted

of the combination of a voice sw1tch1ng audlosystem, a slow—scan v1deo
unlt, an alpha»numerlc data storage/retrleval device and a facsimile.

un;t. ‘Three telephone linés: were used for transmission.  The system .
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was tested in two remote teaching conditions. Condition 1 was the
combination of tele—teaching and- face-to-face teaching Where_the‘lec~
turer addressed aimultaneously alremote‘group~and a present groupf
Condition 2 involved a remote group'only. Evaluations were made both
of technical feas1bility and student behaViour and attitude.

Because of the limitations.of the trial extended'oonclusions'
cannot. be drawn. .However, the evaluators noted that Condition 1l remote
students tended to demonstrate a lower level of partiCipation in com-
parison with the other remote group. It was,also observed that the"
teacher employed, alternatively, two teaching styles while lecturing
in Condition 1: a traditional. lecture- delivery style and- a mediated

teaching-styleal The results of the: attitude»questionnaire administered-

to the students showed an overall slight trend toward 1ncreasing accep—

tance of . the. system after a week- long trial.

-“Considerable attention to our‘evaluations of the attitudes of
teachers. and students ‘has been given. previously'in this paper, and 'so
in this section we shall emphasize the communication facilities which

were studied. A general overView of the trial is given in Table 1.

Three types of telephone interconnection were used with the"
equipment. This was to. ascertain the need for private lines, a re-.
quirement Wthh would determine the portability of. the system.. 'A'
conditioned line (Schedule 4, Type 4) was installed directly between _
the two classrooms to provide the necessary audio quality and‘serVice
reliability_felt to be necessary for remote teaching. The dial-up - |
trunk, to which a'Rapifax‘facsimile machineuwas conneoted,'performed_
flawlessly for the data communications devices. However, variations
in signal level and guality were often'unaooeptable for audio communi-
cations. On these occasions, the voice switching would not operate 4
properly and the telephone had to be hung up and re-dialed until a
satisfactory interconnection was. obtained. "A PBX tie-line between
Kingston, Montreal and St. Jean was also used during the trial.l The
quality of this line was inferior to the private line (having consid-
erable noise) and was subject to operator disconneotion during the

lecture.




‘DAY

‘Monday

‘Tuesday

- Wednesday

Thursday

AFridéy

EVENT .

Demonstration

First Lecture

Second Lecture

Third Lecture

‘Fourth Lecture

EQUIPMENT USED

Facsimile Unit
Audio System
Slow-Scan Video.
Alpha-Numeric Data

Storage/Retrieval

- System
Facsimile Unit
Audio System

CVI and RCA Slow-

Scan Video
Audio System

Alpha-Numeric Data
Storage/Retrieval
System Co

Audio System
‘Facsimile Unit . -

Audio. System
Slow-Scan vVideo

Alpha-Numeric Data
" Storage/Retrieval:

System

LINE. .~
INTERCONNECTIO

Dial-up
Private (switched)

Dial-up
Private

Private
Dial-up

Dial-up
Private
Dial-up .

"Dial-up

Private

.PBXFEXT.
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Two audio’ conference systems were obtalned for use in the trlal.

a. Bell 50 A conference set, and an experlmental BNR- "Da1sy" conference’

,term1nal.- The 50 A set conslsts of a main unit with a. built in micro-
‘phone’ and speaker, and a prOV1s10n for two remote’ mlcrophones. There
is a volume control for the speaker, and sw1tch1ng from transmlt to
receive. 1s achleved by a voice-actuated sw1tch° Only one of the three
m1crophones 1s on at any t1me, and it is chosen by press1ng the approp—
riate button on the unit. ' The BNR. experimental conference termlnal is
a voice sw1tched unit des1gned to pick up conversatlon anywhere in' the

room using a cluster of three dish mlcrophones mounted on a pole about
| three feet above a base whlch houses four speakers.

1
i
|
§
In pre trJ.al testing,: “the quality: and performance of the BNR unit .
was found to be far better for open group 1nteractlon than the 50 A set
and thus: the M"Daisy" was used exclus1vely in the trJ.al. DespJ.te the. l
fact that the "Dalsy" appeared to be the best system for group inter-
actlon, it was 'still somewhat "unnatural" ' Whlle the teacher was tal-
king, ‘he heard- nothlng from the remote end - unless s0mebody spoke 1oudly l'
enough to actlvate the voice SW1tch When he stopped talking, nothing
was heard from ‘the other end until someone there "captured" the audio ‘l
. system.  .If some level of audio output between the links of the system :
weremalntalned it would help the instructor regulate the level of | '
his v01ce, while reassuring him that the class is still there. On
’ several awkward occasions during the trial, channels in both dlrectlons l
were "off" as both ends waited for a response from the other.
The results of the tecth.cal evaluation seen to indicate that '
“both channels should be open or partlally open at all times. Yet to o
have proper audio levels, too much acoustic feedback must be prevented I
either by wearlng headphones or by costly acoustlc treatment of ‘the
rooms. involved. However, other results of the trial’ evaluat:Lon indi- l
cate that it may be preferable to 1solate the teacher from any . local

class, in which case acoustlc 1solat10n would be easier and less costly '

The Raplfax facsimile machJ.ne operated w1Lhout difficulty through-l
out the trlal When operating at high speed there was some .distortion
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of the characters of a "typed“ page but the display remained readable.

At:low.speedvthe.transmission time was 50 seconds while at. high speed
it was 20 seconds. The facsimilé»unit is far from interactive since
material‘reCeived must be photocopied or placed under a camera to be
seen by the entire group. This usually means that material must be
sent by facsimile prior to the lecture, because of the distribution
time involved.

. The RCA and CVI slow-scan television system used in the trial
demonstrated useful features, and both units performed as designed.

‘The RCA system has a built in camera with a fixed lens, and is attrac-

tive as.a video source. because of the retention of the'old image
during the gradual unveiling of the new image maintained. student in-
terest. ‘For the trial, the CVI transmitter was connected to an over-

head camera pointing down at a desk top, and Was-equipped‘with a zoom
-lens, thus permitting greater format variation than the fixed system.

'pThe alpha—numericlcharacter generator, storage and retrieval

system consisted of ‘an Ann Arbor CRT computer~terminal,HWith-external

- gync option, and a Hecon data storage cassette unit. With this com-

bination alpha-numeric characters were typed out in a page format and
used in much, the same manner as overhead transparenCies. Each data
cassette can hold the equivalent of over 100 full screens (16-x 32)

of alhpa—numeric characters. The terminal and. cassette unit at the

‘instructor's pos1tion and the terminal at the student end were con-

nected, using acoustic couplers, at 300 baud. The output of the Ann
Arbor character generator terminal is sync lockable to any standard

television source and will superimpose. the characters on the video

signal.

A digital feedback;system allowed students at the remote loca-
tion to register any of the ten coded impressions (see Table 2) by
pressing buttons on a touchetohe pad.‘ Each button press geherated
a tone that was recorded on one audio:channel.of the wvideo tape_re—

cording. These responses were‘decoded electronically to provide the

trial evaluator with information about how the students~experienced

~various. aspects of the lecture.



CODE D'IMPRESSIONS/CODED IMPRESSIONS

1)

2)

3)
4)
5)
6)
7)
8)

9)
10) JE NEACOMPREND PAS L'ETUDIANT/I DID NOT UNDERSTAND THF STUDENT

‘JE N'ENTENDS PAS L' ETUDIANT/I DID NOT HEAR THE STUDENT

Z 16 -

 TABLE 2

IMPOSSIBLE DE QUESTIONNER/IMPOSSIBLE TO ASK A QUESTION

TROP LENT/TOO SLOW

ENNUYEUX/BORING

TRES INTERESSSANT/VERY INTERESTING

TROP VITE/TOO FAST

TROP COMPLIQUE/TOO COMPLICATED

JE N' ENTENDS PAS LE PROFESSEUR/I DID NOT HEAR THE PROFESSOR

JE NE COMPREND PAS LE PROFESSEUR/I DID NOT UNDERSTAND THE PROFESSOR
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Flve categorles were generated as relevant areas for comparlson :

. of thlS apparatus. The first is- "ngldlty or" 1nflex1blllty in use"

whlch gives: some 1nd1catlon of the extent to which the use of the
various- elements must be carefully planned ahead-of time. A low
ratlng 1mplles a flexible adaptive system while a hlgh ratlng 1mplles
that. it .is dlfflcult to deviate from the scheduled operatJ.on° "Pre-

“paration tlme for effective use"<represents the relative preparation
'or»organization time that the various elements require if they are to

be used to advantage in the remote teaching situation. ‘A low rating.

_suggests that little preparation is required in addition to typical

lecture preparation, whereas a high rating implies considerable time
is. requlred ‘to prepare or - locate material especlally for that mode of

communication. "Delivery time between terminals" implies a comparlson

of the amount of time requlred to transmlt information from.the teacher

_end to thq remote group of ' students. A low ratlng means . relatlvely
" small transmlsslon “time. (1nstantaneous or-. 1mmed1ate) whlle a high..

A'ratlng 1mplles a relatlvely long perlod of t1me (up to one. .minute)

is required to transmit the 1nformatlon.-‘The "Cost-factor"~ls a.

‘relative dimension. A low rating is about $1,000 to $2[000; a medium

"rating about $5,000; a high rating $10,000 or more. Finally, "Opera-

tional complexity" implies the relative‘degree of complexity involved

- for the operation of the elements‘by the instructor while lecturing.

A low .rating means little effort required to. operate the system but
a. hlgh ratlng means some disruption to the flow of the lecture is-
likely: 1n ‘order to use the mode of communlcatlon.

Considering»these five dimensions, an assessment of the tech-.
nical elements_is summarized in Table 3,.and'the recommendation which
emerges from this assessment favours a good quality audio link, a com-

bination of a writing tablet with video display and alpha-numeric data

storage/retrieval, and the digital feedback system.

Of course, the use of the technical elements of the‘system'is

'at least as, important as those elements themselves, and was an impor4

tant aspect of this study. Of the two conditions, student preference
clearly favoured the circumstance when only the remote group was pre-=

sent over the situation when both a local and remote. group were 1nvolved
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TABLE 3

ASSESSMENT OF TECHNICAL ELEMENTS

Preparation Delivery

‘System

. Rigidity or ‘Time for Time .- ' :
» Inflexibility  Effective Between Cost Operational
Technical Element’ in Use © Use- Terminals Factor Complexity
Audio System - de‘ ' . Low Low Low  Low
Writing Tablet , 4 ‘ : V
Plus Alpha-Numeric- ' - ' : -
. Data Storage/ ~ Low o Low._ . . qu » _ngh Low
Retrieval System ' S
Writing Tablet with ’ , . o
video display Low o | Low ~ Low H;gh Low
Alpha~Numeric Data . . S ST , ,
Storage/Retrieval Medium Medium Low Medium Medium
System ‘ : o '
Facsimile Unit . _ : ' ' e : .
Plus Photocopying High ) Medigm | High H;gh :  H;gh
Slow-Scan Video High- .~ Medium . High . High 'High
Remote Control VTR High = © "High - Low . Medium Low
bigital Feedback . Low Low © Low Low Low

G e 0 0N N O W N am ok 80 4am N IR DR R e |
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Yet a dec1s1on to reject.the combination of tele- teachlng and” face- to—“‘

. face lecture, in favour of a remote group only, cannot be taken, 1n"
’splte of the negatlve results of the comparison. Further investiga=-.
tion should focus: on the condltlon of having a local group art1f1c1ally

“remoted“ - It -can be stated, however, ‘that teach1ng has to be adapted

to the communication llnk to ensure_the acceptance of the system.

As W1th the selectlon of student users of remote teach1ng

-systems, 1nstructors should be sought who, by the1r attitude, 1nterest

and mot1vatlon and: ability,- stand- the best chance of conductlng a success—
ful course° “Then. with- experlence and practlce, it is expected (as occur-

red w1th thlS trlal) that - a mediated teachlng style will evolve. This _
is not to suggest that there. .is a - s1ngle best method of mediated teaching,

-for there will be as many methods as there are teachers. It does suggest

that some alteratlon of the tradltlonal teachlng styles will occur, em-

-phas121ng a dellberate effort to pro;ect through the communication . sys-

tem to remote part1c1pants,'

: The most unanimous reactlon from the remote students to the

':varlous components of the llnk was w1th respect to the . dlgltal feedback

-system.' Practlcally without " exceptlon, they recommended that thls ele-

ment be developed further so that students. sould reglster their reactlons

3. on a hlstogram d1splay for the 1nstructor to v1ew.: They saw that such

a llnk would permit a type of communlcatlon that .was more anonymous than

_ralslng a hand or speaklng out loud but less amblguous than smlles or

frowns in the tradltlonal classroom.

An Electronic Lecturer's Podium

Electronlc dlsplay and communications apparatus has appllcatlon
for students present in the classroom and remote. students. 'In both cases -
the role filled in the provision of a- communlcatlons link between the

students and adcollection of*educational support material or data. Either

E narrowbandxor'broadband channels may be used, and most of the dlsplay

materlal 1s suff1c1ently narrowband 'in nature ‘that there is llttle dif-

ference apparent to the users. In some cases, the partlcular technology
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used would reflect whether broadband or narrowband communications chan-
nels were being utilized. Delay is the most noticeable effect in an
1ntr1ns1cally narrowband system but even that cannot ‘be taken to be

the general rule.

.In this particular situatiOn display iS'providedtthrough'tele—
vision monitors; and the system is sufficiently broadband that no prob-

lems are experienced with delay.

This teaching system has been evolved in the Wiredvcity Labora-
tory and the Department of Systems Engineering and Computing Science over

a .number of years. During 1975-76 the major development of the system .

was the addition of a video disk system to'its'capabilities.f'That'syStem

too, hadvundergOne,awlengthy development. Developed by the_LabOratory
by the Ampex,Corporation, it provides for virtually instantaneous access
to'up to 1,000 video frames fOr‘either:retrievalVOr storage. _A.lecturer
can access any frame by number, or in a pre-chosen sequence. Provision
for computer control is also included. A better understandlng of thlS
video system may. be. obtalned by reference to Appendlx I.

_Student reaction to.this system (but w1thout thlS video. dlSk)
has been discussed in. prevlous reports (The Wired. Clty Laboratory and
Educatlonal Communlcatlons PrOJect. 1974~ 75,.Carleton,Un1ver81ty, May,
1975), evaluation with questionnaires was continued throughout'the l975—
1976 academlc year. The primary purpose was to improve the previous
data base, and to provide a basellne for a contlnuatlon of that- study

through the Carleton/Stanford Curriculum Sharing Experiment.

Reaction by the lecturers_have continued to .be favourable. The
approach taken by the Laboratory has been one with a very "1ow profile“
in that the equipment was aVailable in the lecture theatre, the. profes—

’sor may use it if he wishes, but no effort was ‘made to’ promote its use._
A lecturer requlrlng a881stance or w1sh1ng to expand his use of . the sys—
term_must approach the Laboratory. on the other hand, no formalltles

are involved; neither permission or budget is needed.




- 21 -

The contlnulng and grow1ng interest by staff in the system is

. taken to be .a s1gn1f1cant and positive assessment of the potential for
'dlsplay and communications technology in educatlon. Although no formal

study has ‘been made (that would’ be a major undertaklng in its own right)

'-at least one lecturer is flrmly convinced that w1th this technological

ass1stance he is able to cover tw1ce the material and w1th 1ncreased

comprehenslon by the students. That is not just because the apparatus

is. there, he. makes good use of the system and. that it turn demands better

preparatlon of the course mater1al than 'in usual c1rcumstances.,

] Appendlx II prOV1des a descr1ptlon of this electronlc teaching
support system° ' ‘

Touch~Tone Feedback

The literature, as:well as previous work in the Wired City N
Laboratory* prOV1des ample. ev1dence of the 1mportance of feedback from
the students to the lecturer. Such systems are 1ntr1ns1cally narrow.
band and are generally provided by voice channels in dlstance teaching
systems. Even in the. classroom the capablllty to "talk back".to the
lecturer finds limited use, and could well be supplemented by other

‘means such as the touch-tone telephone pad feedback system. Whether
'used just in the classroom or also for remote students, such - systems

offer the advantages of essentlally s1multaneous feedback from the whole
class, of anonymlty, and of 1mmed1acy. The main price paid is that of

a llmlted vocabulary._‘

A complete apparatus of thlS type would assemble the data from

'the students, record it, and dlsplay and analy51s to the lecturer, Re-

sources and time did not allow for thlS, so only a portlon of the system
was 1mplemented A selected group of students were given touch ~tone
telephone pads with each button suitably identified with a statement:

* see the"ered City Laboratory and Educational Communlcatlons Project-

1974~ 1975""
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l):'good point -

. 2) _1rrelevant p01nt

" 3) statement is confus1ng
4):‘statement is olearly understood

O 5) I am enjoylng the experlment .
:'6) I am not enjoylng the experlment
'7) I feel prlveleged ' 4

0 8) I feél dlsadvantaged

9)‘_lecture'dellvery is too fast
10) lectureudellvery.is too slow
11) ;experlencing_technical problems
_12)..unahle to-ask questions |
- 13). : interesting
. 14) boringn ,
-15) too complicated -

16) too slmpllstlc,

Each time a student pushed a button the correspondlng tone was recorded

- in the. ~audio channel of a v1deo tape recordlng of the lecture. It would
then be pOSSlble to relate the statements made with the lecture content
and style of the moment

One sectlon of an 1ntroductory psychology course was offered in
an experimental mode in which the lecturer s podium just descrlbed, was
made available to the lecturer. "Most of the students were. located in
the lecture theatre, but a small class of about 20 was separated and
viewed the proceedings on monitors in a small classroom. A few others
, were located in the teleconferencing nodes of the Wired Clty Laboratory.

Some students in each location had touch-tone pads, and the objective

was to gain experlence with this feedback system and to determlne whether

the feedback would be. dependent on the student's. locatlon."

No real tlme presentation to the lecturer could be prov1ded

and so he could obtaln dlrect feedback only by watchlng the taped lecture

later.




A number of difficulties became immediately apparent, and the
worst of.these related to the instrusion of the measurement process.
.With~such»a large section of statements, the students found difficulty
is responding: through the'touch—tone"system-whileimaintaining concen-
;tration(on the ‘lecture. - One or the other tended to be sacrificed. |

~ As a result, a Simpler 1 to 9 scale was set up on which the
student could indicate his general degree of satisfaction with the pro-
‘cess -in which he was involved - With the lecturer, +the course material,
and the technology. This was an improvement but serious difficulties
still existed.

‘The foremost of these was the highly labour intensive nature

of the data reduction and its interpretation in terms of. the ongoing
lecture. process. As well little use was made of the spec1al electronic
lecturing aids by the lecturer in presenting his material.  Sometimes
during the course, the students attitudes were rather negative and this
_too_compounded_the situation. '

‘ Although;it‘was found that,a;much more'elaborate-Study:would
be needed to-eXtract valid data on .the relevant educational'factors,
the experience gained aided our intuitive understanding of the impacts
" of technology in education and of the experimental difficulties likely
to be experienced ' '

This was furthered in early 1976 by an 0pportunity to conduct:
a similar demonstration with the general public.__During the evenings
of January 12-15, the Wired City Laboratory conducted demonStration of
interactive teleViSion in conjunction with TV Ontario which was christ~
ened “televote"' It was an experiment in audience participation in -
which teleVision viewers were invited to telephone a vote on issues ‘
posed during ‘the program. The experiment was unique in that the- tele—
phone calls were answered by a computer rather than by an operator°

The experiment was conducted in cooperation with the Ontario
Educational Communications Authority (OECA) series entitled "Workers,
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Bosses,'GoVernment" - Hosted by Ms. Judy Lamarsh, the'series consisted

of a number of films on related labour problems followed by discussions
by panels of representatlves from labour, management and Government A
prime objectlve of ‘the series was- to invoke. audience partlclpatlon, so
viewers were invited‘to phone in and'contribute to the panel'diScuSSions.
In addltlon, v1ewers ‘could discuss the 1ssues with off -alir personnel by
telephone and obtaln addltlona llnformatlon ‘compiled by OECA onthe tOplC.
Remote discussion groups were also_organlzed at Humber College in Toronto,
‘Confederation College in Thunder Bay and Carleton University in Ottawa.

With short notice and novsupplementary funding,‘a proper'tele—
phone voting ekperiment could'not be set up- However, it was: decided
to go ahead with a very llmlted demonstratlon if for no other reason'
than to test. “the publlc reaction. '

'~ The experlment was. organlzed with a telephone number  in Ottawal
- and another in Toronto. Automatlc answerlng devices were placed on
these llnes ‘'so that when a viewer called a number, and it was not busy,
it would ring once and then be answered. The caller heard a tone and
had ten~seconds4to.enter hisivote. If the caller'did not hang up with-
in. the ten seconds he would hear a second tone and be disconnected.'
This feature was 1ncorporated to prevent possible blocklng of other
callers. ' L

The Toronto calls were coupled to the ered Clty Laboratory
‘system through a long d1stance telephone line which was help open during
the voting perlods,. The Laboratory had only "Touch-Tone" decoders avail-
able, so calls were restricted to those viewers who'had Touch-Tone ser-
vice. The digits were decoded and fed into a computer whlch tabulated
the results of the vote.

"In spite‘of the limitations, the results are quite 1nterest1ng.
The response 1nd1cated that viewers are interested in partlclpatlng in-
interactive telev1s1on programmlng serv1ces. Over a thousand votes were
reglstered during the four evenlngs, in a total of about three hours of
votlng tlme,'ln sthe of the fact that only a single call at a tlme o
could be handled in each city.
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: It is estlmated that there were an addltlonal 100 to 200 calls

.answered for which no vote was reglstered because elther ‘the 'caller did

not- have. a Touch Tone telephone or did not know what to do. Unfortunately

'no record Of those calls was' made: and they are not 1ncluded in the ‘total

presented ‘here, but they did block a con51derable percentage of polling
time. ‘ ' ' '

Tt must be emphasized that the true public response to this ser-
vice was not measured becaUserofythe technical limitations. The system
was physlically limited to a maximum of five or six calls per minute for
‘each of the two telephone lines. It is suspected that the majority of
.callers -tried to get through within the first ten minutes after each
"televote™ question was announced, and if they did not get through, they
prObably-gave up. Certainly, the system worked to capacity“in-that-the
first ten minutes or so on both lines on all four days before calls tap-
ered.off.,sThat~problem.can be eased, or‘solvedv:simply~byjemployingvmore
lines; One further suspected problem was ballot stuffing{ There is.no
slmple way to stop people from making multiple: calls, but the effects.
could be- minimized by limiting polling time. ‘Thus a . caller would be
physically limited in number of calls 1n_that time.

"Probably this type of system should not be used for voting because

of the constraints on the Bell Telephonr System'itself If too many people

were to call at one tlme, it would overload the system, blocklng the regu-
lar telephone services for which it is statlstlcally designed. -Thus, the
system‘as described here should be put to applications whereée the demand

would be better distributed and peaks minimized. Such applications would

‘be infOrmation retrieval or viewer programming preference polling.

It is hoped that this simple. demonstratlon will lead the way to
more sophlstlcated experlments in 1nteract1ve television using the publlc
telephone system as a narrowband feedback deVJ_ce° While there are many

.current 11m1tatlons compared to the env1saged "wired c1ty“ of the future,

the present system is certainly ready for more innovative uses. Also,
development of services based on today s technology should provide mean-

_1ngful 1n51ght into’ how future communlcatlons systems and home termlnals

should be developed and - 1mplemented




- 26 -

~All-in-all, the potential for narrowband communications in educa-
tion is very considerable'and perhaps even essential ih order to over-
‘come the passivity normally associated with TV. The conventional lack
of opportuhity for pafticipation and interaction is held by_many;to be
a most serious impediment to "teaphihg at a distance". Perhaps in the
future this will no longer be true. | ' '




REDUCTION .OF VIDEO BANDWIDTH

A major portlon of the work conducted under this contract was
devoted to the. reductlon of the- bandw1dth requlred for the transm1ss1on
of television 51gnals in teleconferen01ng and educatlonal appllcatlons.

'Thereylska long history of attempts to transmlt television pictures using
less bandwidth'than the standard -6 MHz-television channel.  In some cases

s a completely ‘different system was de51gned, as was the case with Bell's

Picturephone (R); in: whichthe picture and resolution is reduced to . a m1n1—
mum. 'With this, and some additional "corner.cuttlng“, a bandw1dth of 1
MHz. was*achieved."Thus it was possible to transmit a live video picture

' through a tw1sted pair telephone cable. -In other’cases, still television

pictures: have been transmltted over conventlonal telephone llnes at a rate

of.one every‘30‘or.60 seconds according to the resolutlon desired.

: However, none of the reduced bandw1dth systems have found wide
appllcatlon due prlmarlly to thelr high cost. -In- addltlon, they trans-

‘mlt telev1s1on plctures of less resolution than full bandW1dth telev151on,

which in 1tself has marginal resolution for many appllcatrons.A

The approach taken in thls study ‘has been -to assume that a full

telev1s1on channel is avallable and that a technically standard tele-

'ﬂv151on signal is transmitted. This constraint was ‘imposed because the

number of installed television channels is growing rapidly and ‘becoming

1ncreas1ngly avallable. - Using a standard signal also ensurées compatlbl—

llty in termlnal equlpment and in transm1ss1on with resultant reduction

. in costs. The systems for the productlon, transm1s51on, and v1ew1ng the

- s1gnals are completely conventlonal However, additional dev1ces are

1ntroduced to make optlmal use of existing channels by transmlttlng more

'than one v s1gnal through a s1ngle channel.

The standard telev1s1on system was des1gned to reproduce motlon

-w1thout apparent uneveness and display resolutlon was set by technlcal
'and economlc cons1deratlons. Since that’ time cons1derable technlcal ad-

vanceshave been made, but the need for compatlblllty with the ex1st1ng"

'system prevents ma]or change._ One of the drawbacks of standard tele-

vision in an educatlonal appllcatlon is the llmlted resolutlon. With

-a good quallty standard s1gnal only half a page of typed information may




- 28 -

be readily read‘on a‘monitor. Thus, any attempt to transmit more than
. one: 51gnal in a channel should not reduce the effective resolution of
textual information. '

As was noted, many 1deas have been put forward and attempted
in order to send more: than one picture through a telev1s10n channel.
. However, no matter what approach is taken, one must sacrifice either the
image or motion resolution or both. The work of this study has been to.
,determlne‘what compromise of these parameterS'is most suitable for educa-
tional application. . - ' ' ' ' B

Applicationsfand.Requirements,

. The major obstacle to remote teleViSion teachlng systems is the
cost of the v1deo transm1551on channel " for the reason that the required
bandw1dth is equivalent to ‘about 1, 000 telephone lines. To justify this
expense, the- teleViSion channel should 1deally be used 24 hours per day
and be constantly transmitting new 1nformation,. In fact, however, the
average television;picture islhighly‘redundant within a frame,*and from
~ frame- to'frame, so.that the bandwidth is eSsentially wasted transmitting
 the .same information over.and over again, with usually only small changes

from one frame to the next. In effect,. the motion capabllity of the tele-'

vision signal remains idle most of the time. Broadcast televis1on only
fully employs ‘the motion capability when a scene change‘occurs or. when
following rapid motion such as - in sporting events.: Instructional tele-
vision, on the other hand typically makes very litt]e use of this capa»
bility. As television per se, it is comparatively boring With its lack
of motion. The obvious solution would seem to be to sacrifice motion
capability, and substitute more video information. |

The typical content of an instructional television program may
be divided into two parts: a view of the instructor talking.and a view:
of what he is talking about. - These. two television images have very.
different motion requirements. .In the case of the instructor, consid--

erable motion capability would be requlred in order to read his lips._

It may be argued, however, that the most significant information conveyed‘

by this view is non-verbal. This presumes that his gestures convey in-
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formatlon and attitudes that are s1gn1f1cant beyond his verbal communi-
‘catlons alone.f In that case, motion capablllty nay poss1bly be reduced-
_to the p01nt where the instructors movements are no 1onger smooth and -
'contlnuous yet still convey the non—verbal messages. “To. determlne how
 far thlS may: be carrled without serlously 1mped1ng communlcatlons is not
at all obv1ous, and calls for quite an extens1ve experlmental evaluation.
This will be described later in the report.

The determlnatlon of the requlred motlon capability for the per-
.ceptlon of objects or texts is somewhat easier. In this case, perceptlon’
tests, could be used to determlne the frame rate necessary. However this
channel must be versatlle in its motion capab111ty.~ While the other channel
VleWS bas1cally the same scene at all times, the channel could be used for
-anythlng from v1deotape to Stlll plctures.. Thus, the channel must be adap-
tlve from 30 frames per’ second downward in order to be eff1c1ently used.

' The motlon rate for this channel could be preset (knowing 1n advance what
'-Vldeo material will be transmltted) or it could possibly be made automat—

'1cally adaptlve by measurlng frame difference s1gnals.

o

Bandwidth:Reduction'Techniques

The above arguments for reduced frame repetltlon rates suggest .
: 1mproved efficiency in 1nstructlonal telev151on by the transmission of .
.several v1deo images s1multaneously through ‘the same channel. . Several
technical methods are available. Oné could. multiplex two television sig-
- nals each with half normal bandw1dth‘in'a standard channel. This would
retain motlon capability but it would halve the resolution for both chan—
nels (at best). Other technlques such as alternate line transmission
from two sources, Or d1v1d1ng the screen ‘into halves or quarters, ‘each _
"from dlfferent sources, achieve the same result. Agaln, these technlques
‘have the advantage that they retain full motlon capablllty, and they are
relatlvely inexpensive because they do not require video storage. However,

they must be ruled out in this application because they sacrlflce‘resolution.i.

In order to obtaln full resolutlon w1thout psychologlcally dlstur—
blng "flicker" of the image oné must use some form of memory refresh. .There .

" are many sultable devices avallable employlng varlous technologles from
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persistent phosphor .and change storage cathodesray tubeS”(CRT'S)?to mag-
netic and solid. state storage devices. :The CRT devices are the least
expensive; however they can only hold an image for a short tlme and the
‘quallty of the 1mage degrades with- tlme.' Magnetic disc recordlng is '
'currently the 1ndustry standard- for still frame refresh systems‘and as
such was chosen as the -storage dev1ce for the prototype system which will
be descrlbed,. Solld state,deVlces are currently the most costly but they
continue to fall in'costjand provide-the_flexibility"for;optimizing.the

system. .

However, the partlcular technolOgy to ‘use is;: not the ‘issue in- thlS '

research which is concerned with the effectlveness of the technlque The -
experimental requlrement was for a flex1ble system for the SLmulatlon of

a variety of possible approaches to bandwidth reduct;onw This was provided

by the special‘videoIStorage'and_processing facilities of the Wired City

Laboratory-

The Experimental SyStem

The technology employed in. thlS work uses  a standard telev181on

channel as a means for sending still pictures (one frame) from one loca-

tion to another at a rate of 30 frames per second. These frames are chosen

from'. the 81gnal sources as’ requlred, addressed and sent to the corresponn7

ding refresh memory at the other end as shown below.

transmitted frames i received frames
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Figure 1: Frame Mu1t1p1'ex1'ng on Standard TV Chanhel




to produce an undistorted picture.

'schemes to be employed.
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Where blanks.occur in each.of the reconstructed d1splay channels

the prevlous frame is repeated. This prov1des a continuous- plcture with-

out’ fllcker. Each of the updated (or llve)~frames goes dlrectly to the

: d1splay monitor and is s1multaneously recorded in the video disk. When

a blank occurs, the flrst recorded picture is 1nserted repeatedly until

a new one is avallable, as shown below._.

Memory
V‘ideo o A1 A2 A2 A2 A5 Aé
> Disk ' ' - - ——-
Memory- : '

'Monitor

-switch

| .Figure 2: .Frame Repeating to Refresh Monitor

All;components of the system must be well synchronized'in order

Most of the effort 1n the development
of the prototype model was devoted to equalizing the recorded p1cture to

make it 1nd1st1ngu1shable from the live p1ctures. These technical prob-

- lems have been solved so that even very slow frame rates glve a flicker

free slgnal which looks like any other teleV1slon picture except that

the motlon w1th1n the p1cture 1s not contlnuous.

The system which has been constructed is designed basically to
S1mulate a broad range of possible 1mplementatlons. - The frame rate can

be varled from live video to one frame every four seconds. It can also

be remotely. controlled from a computer to allow more sophlstlcated update

The following block diagram illustrates this
arrangement. ' ' ' '
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Video. o T | Video
.~ Channel 7~ 71 Disk
Monitor |
Externa] -+ |Syrichronizing|

.;Contro1 )t~—*——“ and Control

Figure 3E§ Remote<Cohtro1 of Refreéh Raté-

As the frame rate is reduced the- dlsplay plcture becomes more

obv1ously a.series of still pictures. In motion plctures or. standard

television each frame. is dlsplayed for only a fractlon of a second and

these;plctures blend together to give apparent contonuous motion. Any

‘defect in a single frame is seen only fleetingly and- 1s not objectlon—

able. However, any defect in a reduced frame rate system is emphasized
as the defect is repeated with eachrecycle.; For this reason, the trans-

mitted and recelved video signal must be-of high quallty 51nce noise and

d1stortlon w1ll often be more objectlonable than w1th a standard telev151on

plcture.

Similarly, .a: blurred frame- due to. . high speed motlon of ‘the -image
‘becomes exaggerated . In conventional photography one uses .a hlgh shutter
-speed w1th short exposure time to freeze motion. Telev151on and motion
picture cameras use only sufficient shutter spped to reproduce motlon
slightly better than that which would normally be blurred to the eye.
Thus moving objects w1ll be frozen in a blurred position, with the amount
of blurrlng dependlng on the speed of the object. Very fast moving ob-
jects will be 1nv1s1ble, but ‘in an educational appllcatlon this is not
necessarlly objectlonable.; For example, ‘the motion of a pen wrltlng on
a piece of paper is not as 1mportant as the resolution of the words that
.have‘been written. 1In this case, considerable blurrlng of the moving
object can be tolerated. On the other hand, if the motion of the object
is important, then the frame rate should  be 1ncreased proportlonally to
accomodate the motJ.on° ‘This need only be done for the period of the

demonstration and then the frame rate can be returned to normal operatlng
level.

l ‘
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In fllm motlon plctures 24 frames per second are used to accomodate
motion and each of - these pictures 1s 1llum1nated twice durlng pro;ectlon.
ThlS produces the equlvalent of 48 plctures per second (to- ellmlnate visual

flicker) with each picture repeated. A similar method is employed in

television to ellmlnate fllcker._ Here the ‘frame is divided 1nto two inter-

laced fleld scans so that all the odd. lines of the plcture are traced out

1n the first sixtieth of a second, then all even 11nes are traced out in

the second slxtleth of a second as shown below.

0dd Even

Field Field
L 32 [ I
— - — —
-] M —
] s

fibdre 4: Field Interlacing to Overcome Visual F1ﬁeker

Each llne stlll fllckers at a rate of 30 per second, however thls cannot

normally be percelved.

The above -example shows how the two flelds comblne to reproduce the
total image of a black bar. If the bar had been moving from left to right
cat suff1c1ent speed a different effect would occur as plctured below.

Qdd _ | Even: Total
Field ‘ . Field- Frame
—— B |
Cw— + o
.. N ) . .
C I“ﬁ 1 -
‘ [ W]

.} 1/60 second later

'Figure 5: Effect of Motion Between F1e1ds
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Here we see that the odd field captured the bar in one pos1tlon and the
even fleld captured the bar in another pos1tlon further to the right.

.Thus normal television is capable of . follow1ng mot1on at an- effectlve

rate of 60 plctures per second each with half the normal vertlcal resolu-
tion. However, 1f these two fleld are comblned into a. frozen frame as |
shown. above, the- bar will appear to sw1tch back and forth between the two

positions 30 tlmes per second.

. When Ampex developed the VldeOd.‘LSk for slow motlon and ":Lnstant“ l
replay of sport:Lng events, they knew of th:Ls problem and dec:Lded ‘to re- .

fresh one field down one line and repeat it as shown below.

Fie]d- o Total
Repeated ' Frame

Figure 6: Field Repeat to ETiminate Dbuble_Eprsure

Note that the bar is sllghtly dlsplaced from t0p to bottom because the top

‘lines are scanned first-and the low linés occur later in time. - At normal

The Ampex v1deod1sc system used 1n this experiment. utlllzes the same
technology as the instant replay system. The magnetic disc is d1v1ded 1nto
a number of. concentr:Lc tracks and one plcture is recorded _per track . .
flying magnetic head floats just above the track to record and replay pic-
tures as desired. - In the instant replay system the disc turns at 60 revol-
utions per second so that each track records one fleld. ‘In the ered City

viewing distances _this slant is not perceptable. .

Laboratory system the disc rotates at 30 revolutions per second so that
each track records . two fields, i. e., one complete frame. Thus th.‘LS system l
cannot simulate fleld repetltlon systems but it can reproduce tw1ce as manyl

full resolutlon frames as in the alternatlve approach.
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_ The above arguments suggest that when motlon w1thout related 1nter-
fleld flicker is more lmportant than resolutlon, a fleld repetltlon system
should be used. However, the .same system should be capable of full resol-
ution when required. Therefore, a dual field refresh system, as shown

below, is recommended.

}'Receivedisignali

1 odd ' -
5| . Field  j—ms| Switch

Repeat = |- 71 Circuity

Even Monitor A

e | Field
C Repeat

Figure 7: Dual Field Refresh System

When every . other field of the recelved s1gnal is for display on

:monltor A (the remalns fleld are for display on -the other monitor), . that

;1s the equlvalent of 30 frames per second with full resolution, the swit-

-;Chlng crrcnrtry.wrll alternately select between the line received signal
and the odd field repeat to produce the following depicted picture sequence.

R R R

------- Al ATAL AT AL AT e

2

Figure 8: 0dd Field Repeat *

* Note: 1 indicates the odd field = -  Subscripts denote frame number
11 indicates the even.field = . sequence ' -
R denotes a repeated film or '
frame.




When every other palr of flelds (one frame) 1s to be repeated

(that is, 15 frames per second,

‘ the line signal for two sixtieths of a second, ~then: the odd. field repeat
| signal for a s1xtleth of a second
‘ - nal for the next sixtieth.
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each repeated) the sw1tch ‘will select

and flnally the even field repeat sig-
~This sequence, when repeated, reproduces the
equivalent of 15 frames per -second with full frame'recording'asfshown below.

-

» e em

- - o

- T’/ r
| : - Fields . A\f i@w f\y /\r /\y'/\f.le A\f
R R
Frames l&, l\, 1\3 /\3
-Fﬁgure 9:

Paired Fields Give Frame Repeat Equivalence

The versatility of this arrangement is- demonstrated by the follow1ng I
’example where every flfth field is for monitor A and thus these three fields

are alternately odd and uneven.

This gives six full frames per second with- I

a motion rate of 12 fields per second and leaves the transmlss1on channel

Amore open for the motion requlrements of other signals.

Ar| A A A AL A A A Ay ===
Figure 10: Example of 12 Field Per Second Updating
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Modlfylng a standard telev1s1on channel down to be a system for -
transmlttlng 60 frames per second obviously allows for cons1derable flex-
1b111ty in assigning the number of sources and received frame rates per -

channel. In one extreme thlrty people could receive a new frame of in-

,formatlon every second, at another extreme one person could recelve 29

frames per second (and that would be practically 1nd1st1ngu1shable from
standard telev1s1on) while one other person still recelves a new frame

every second In a practlcal applica tion one needs only . to know the

_requlred frame rate for each channel in order to des1gn a transm1s31on

and control system with a minimum number of channels.

In order to demonstrate the appllcatlon of the generalized results
of th1s research _the followmng example is glven. '

MPLX - | Decode
Encode - v Channe]/ Refresh

|Circuits Circuits]

N

Figure 11: Example of Four Source Multiplexing
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In this case we,have,tWO lectures to be trahsmitted simultaneously but to
separate remote classrooms° At -both ends,-standard television'equipment
is used and a standard single‘television is used. That. channel could be
provided by hroadcast,‘CATV, satellite; etc. The encodlng/decodlng equip-
ment could be seen as part of the terminal apparatus or part of the trans-
mlsslon system, and could be a slngle unlt as shown, or d1v1ded into. two
separate units if the remote classrooms are located at some distance from
each other;f ' A L o

Each orlglnatlng classroom has two cameras, one p01nted at the
teacher and the other in an overhead pOSltlon for 'showing graphlcs and
written. materlal° Both. cameras could be fixed in location so that camera
operators were not requlred ‘The overhead camera has a zoom lens Wthh
the teacher can ea31ly adjust to accomodate the s1ze of the graphlc materlal

In the'receivihg classrooms there are two.monitors {or. more as re-
.qulred), one show1ng the teacher and the other the graphlc materlal.' Thus

students are free to watch whatever they w1sh

The multiplexing system is shown in more detail in'thecfollowing’

diagram. |
. Video
Switcher
0 a > ‘ ‘
N
des — ~ |
: ‘ Field .
, Television
A . : :
- I Address
O c — A _ '
N : - _ N
] o >
Sync. Gen. _ > Source Sequencer
alelclo Frame
10 5 (105 Rates

Figﬁre 12: Fié]d Mu1t1p1exér and Addreés Ehcdder o
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The'source sequenCer controls how many fields are transmitted at each time

and how frequently. A sync generator locks the cameras-and sequence to-

1gether so that. swtiching occurs in the vertical 1nterval The sequencer
_‘glves the source address encoder and at the beglnnlng of the next frame
it gives that address to the video switcher. The address must be sent in
" advance of the vertical sync pulseé which is used to synchronize recording.
Here the two "person viewing"'cameras have been- set for 10 frames per

second each and the graphic camera for 5 frames per second. 'The'sequencer

vthen selects and addresses the frames. as. folows-

Sourc,,e A ;‘A, A A, A; :As A A, ALA ]

~ Source B |B,|B,|B,|B,|B|B[B,[B}| B

T Ko Ko [oN K Ko [ o) (5 [ o

,'S'o‘urce'Dv- {D, | D, |D,| D,| D .Dé‘ D7 D, D

v'.;TV Chéhnei LA, C2 Bs,‘AA Cs_ Dé.‘A7 Cs B":' .

Figure 13: Construction of Transmitted Signal
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'f.R:ece'ived: Signal : A, Czi B,|A,|C, D, A_7f Cs 39‘ IR

A, .

woritor & |A|ATAT A, ATAT A A

Mem'.torB 1 | |B,|B,|B,|B,|B,]|B, B, | -

..-M'on:itorb | | C,|C, C2 C, C? C:Cs C, ._-..;--..

Monitor D = | | Dé- [)6 D D —il
. 3 - _ » _ — sl

_Fj‘_gure 153 Recqnstvjucti.qn'qf the Four Video Signals-.

The frame rates used in the above example were chosen to simplify
the explanation. 1In a practlcal application these frame rates- should be
chosen to meet the ‘requirements of each channel. For example, it may be

dec1ded that the resolution of the view of the lecturer is of lesser im-

‘portance, in which case only 10 fields per. second need ne transmitted.
In that case, the A and C signals could be combined to consume 10 frames
“and the B and D signals could be increased to 10 frames per second each.

However, the figure rates-which should be used in various applications

can only be known after experlmentatlon and practlcal field trials. The
next sectlon of this report will descrlbe a series of experlments de51gned

to prov;de evidence of the approprlate frame rates.
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DESIGN OF THE VIDEO COMPRESSION MEASUREMENT

' Small reductions (by factors of 2 or 4) in the number of ‘new
frames of v1deo dlsplayed are not partlcularly obv1ous to the v1ewer
as long as the "fllcker" 1s eliminated by contlnulng the usual TV'rate
of 30 frames per second. ‘As the rate is decreased further the effect
'becomes more notlcable until at some point the process becomes quite
clearly one- of presenting ‘a series of "still" p1ctures., Of course, - our
problem is the- measurement of the effect of thlS on communlcatlons, not
the determlnatlon of the detectablllty of the effect.

Such measurements are not eas1ly made- and 1nvolve both the selec-
tion and des1gn ‘of the appropriate experlments as well as a lengthy ex—
perimental process.. Human subjects, of course, are needed and they are
not always available in the numbers required. As was noted earlier in
the repOrt it was not poss1ble to conduct these measurementsg dur1ng the
contract year and an annex to this report w1ll be publlshed to report on
the results. In addltlon, the difficulties assoc1ated with testing a

large number of conditions, with" perhaps dlfferent experimental methods,

make it necessary to conducts the experlments in stages with the details
of each stage being. adjusted 1n the light of prev1ous results.- Conse~
quently the whole process w1ll llkely be spread over several years°

'To evaluate the effects of varlous methods for the reductlon of
v1deo bandwidths, a standard 1nvest1gatlon technlque has been’ dev1sed
This has three components° ' '

_ 1) Person perceptlon, _
' 2) ‘Simulated disarmament negotiation
3) Embedded word task

of which the first has the highest priority.

Person Perception

There ‘are several reasons why a person perceptlon task, based
on viewing a spe01ally designed v1deotape, has been employed for our
compression studies. First, it prov1des a sens1t1ve test of the utlllty
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of v1deo bandwidth because the 1nformatlon changes qulte rap1dly and
there" is: llttle stat1c redundancy in the communlcatlon of 1nformatlon.

This- would be in- contrast to a graphlcs dlsplay ‘with the 1nformatlon

'_changlng llttle from frame to frame, Another reason for the selection

of this partlcular type of task is related to the fact that subjects

v1ew1ng the fllm, and clas51fy1ng the emotlonal reactions deplcted in
it would themselves be situated in a teleconference or telelecture '
settlng,. ‘It was, therefore, . des1rable to depict the emotional stimuli-

‘as?originatlng through a teleconference system, This allowed.a‘degree'

of experimental realism in that the subjects and the actors in the video-
tape. were~in a‘setting similar to'eachlother. Another reason for ‘the
use of a. person perceptlon task in this study of bandwidth compress10n

is that the class1f1catlon of affect or emotion has been stud1ed as a

phénomena by social psychologlsts, and their work permlts us to make .
certaln theoretlcal predictions and to pro;ect the present stud1es from

prev1ous soc1al psychologlcal research

The person perceptlon ‘task .is: completed by subjects under six
conditions of video compression:  "30° frames per second, 15 frames per
second,;lO.frames.per'second 5 frames per. second, 2 frames’ ‘per second,
and 1 frame. per second. Any subject in the experlment v1ews the entire -
standard person perception tape. in one of these six compress1on level
condltlons.' The tape itself is made up of 38 items, and ‘each is a 9
second d1splay of -an emotional reaction, Halfrthe dlsplays are shown.

.rby an actor and half,by.an actress. Following each 9 second display -

there is a response time of 8 seconds during which time the subject is

to classify the emotlonal reaction just displayed according to a binary

- choice offered in a questlonnalre. These,cholces are not‘arbltrary ‘but

based on pllot studies which were used to determine the descriptions

*used in the questlonnalre.. In this way we have circunvented ‘the issue

of the valldlty of the person perceptlon task 1n terms of actually

produc1ng accurate measurements of the perceptlon of emotion. instead

- it is a normative deflnltlon of the correct choice rather than a supposed

absolute correct answer for each of +he 38 item class1f1catlon tasks.

Three versions of the questionnaire were created so that a num-

ber of parameters could be varied within the overall test.: Usuallyuone
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ofithe two binary choices'is the normatively'correct'answer for any
.given item in the 38[item test. . At .other times N/A (not applicable
choice).is'the correct choice. At yet other times it is expected that
subjects will respond:with:the 2 (question mark). response indicating
that they are uncertain because of ambiguities Within the questionnaire
choices. " Sometimes the apparent origin -of" the emot1ve stimuli, i. e.,

whether. it appeared_to be internal or external to the encoder, is altered

and this is another parameter manipulation within the test. Also the
relative .strength of the emotive display is manipulated so that, at’

times, the emotlon described 'is mild or strong, again affording a dis—
tinction of response to the subjects and once again, one of the choices

was,theinormatively‘most common.chOice selected by thezpilot'subjects.

All of these parameters were used to define: easy versus diffi—
cult discrimination d1st1nction within the questionnaire items.. An a |
priori scoring schedule was devised for three versions of. the test
questionnaire. Thus, each 1tem in each version had its own empirically
-generated normative answer. These were all determined by the standar—
dizing procedure using pilot subjects.

For the-purpOSe of'this study we bypass the issue of the-valid~
ity of ‘the person perceptlon standard film as it is not intended to be
an. instrument to measure the subjects ability to accurately classify
emotive stimuli. Rather,'we are presently concerned only with changes
in the. usual classiflcation that ar1se owing to the signal compression
level. It is therefore a relative classification judgement and changes
in judgement, that are of interest. '

In order to overcome the specificity of the various parameters
undex examination;'and-to'increase'the generality'of'our’findings from
these compression studies,'a number of controls have been built in to
the procedure. First of all, male and female subjects are in the con-
duct of this’ experiment Both males and females perform the. classifica—
tion tasks on the person perception film at the various compression
levels. Similarly, both a female and male encoder (actor). have been
deplcted in the gtimuli within the standard film which has been used

throughout these compression studies,,

= T .
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In the flrst experlments in our- v1deo compress1on studles, ‘the *

hlgher levels of compress1on will be conducted in experlmental proced-

ures by using vldeotapes repeatedly.for subjects within the same experi-

mental group. This has the result that everyone within the same experi-
mental group has seen exactly the same still frames.for'every'given item
of the 38 item test.. A further study will investigate alterations in
the performance of thlS task when different single frames - are viewed by

subjects within: ‘the same experlmental condition. We expect a lower

'varlance under the former condition of subject responses than in, the

latter.

. Initial studies will: also use a fixed 1nterval sample from' frame

to frame within a .given compress1on level, and in subsequent experlmental
' _sess1ons this will be changed to be a pseudo random interval with the

- same mean value but with a fluctuatlon 1n the actual 1nter frame 1nterval

. There is provision for treating the subject performance of a
word perceptlon task (an embedded word: task to be descrlbed later) as a

‘covarlant for- the person perceptlon performance. ‘This permlts the par-

tlthn of certaln portions of extraneous variance in the subject scores

fto arrlve at a cleaner predlctlon of subject performance at the varlous

levels of video compress1on. Another prov1s1on whlch increases the
generallty of ‘our flndlngs 1s the use of three versions of the questlon—
nalre 1nstead of just one. ‘This bypasses poss1ble artifacts in sampllng
that could occur by the use of a s1ngle test instrument, i.e., a s1ngle
questlonnalre. ’

_ . In all, a number of hypotheses will be under experlmental 1nves—
tlgatlon° ' '

Hypotheses I: Based.on overall test scores for the:person"perception

standard fllm, it should be possible to 1dent1fy a drop-off point in
the usability of the video channel as deflned by the various levels of

s1gnal compression.

Hypotheses II: The hree vers1ons of the questlonnalre should yield

compatible results.- That is, they should represent repllcatlons of the

~~findings throughout the compression studles..
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Hypotheses III Overall test scores should showlan'initial improvement -

under the lowest levels of compression compared to the performance at
the Full bandw1dth of 30 frames per. second

'HypotheseaIV:' The so-called difficult'items, when pooled into a single

Quotient'per subject,:should show greater compression effects than the

‘so ~called easy items within the test.

Hypotheses'V°- As compression levels increase, the number of responses

of "uncertain"'should increase, as will the number of responses of "not

'applicable"

Hypotheses VI " With increasing levels of compression there should'be a

greater degree of inter subject variability demonstrating a ‘lack of con-
,sensus in the judgement of specific stimulus items on any of the given
test versions. This would be expected to be shown as an increased in

variance.

. Hypotheses VII: At a given compression level we would expect a greater

consistency in classification when the frames sampled. are much the same
than ‘when. the frames are continually changing’ and different

Hypotheses VIII* We expect a greater consistency when the frame rate

is at a fixed interval than when at pseudo random interval

Hypotheses IX: Use of the "word perception“ covariant Will make differ—

ences more salient in the person perception portion of the test° ThlS
'w1ll be due to a reduction in inner variance Within that set of scores

Hypotheses. X: . Any effect that.is due to. the. regularity of sample rate

(i.e., a fixed sample rate versus a pseudo random sample .rate) should

be discriminated

In thelanalysis.of the data, there will»beaone‘overall test score
determined'per subject, which ‘is a summary~of'all 38 items of the test.
There will also be a test score'per subject which is the pooled effect
of the difficult items on the test score, and another which is the pooled
score for the easy 1tems of the test. One performance score per subject
on the embedded word: portion of the experimental procedure will also be
included. The experimental design represents a two by six’ completely
randomized factorial, and the statistical test involved will be an ana-
lysis of wvariance on.the overall test score, the difficult item test .
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'Score, and the easy 1tem test score. As well, there will be an analysls
- of covarlance on the embedded .word test score ‘and- the overall performance

test score.

: Subjects for:this~experiment will behintroductory psychology

.students ‘at Carleton University, both male and female, who will receive

- experimental credit points for taking part in these experiments.

Appendix 1V provides details of this experimental procedure;

Simulated Disarmament Negotiation

An alternate approach to the measurement of the effectiveness
of a communlcatlons channel is .to- arrange for subjects to conduct a
standardlzed task which necessitates exten51ve _communication. Their

‘relative success in performing that task is then a measure of communi-
. cations effectlveness.

A‘Previous work* in the Wired City Laboratory had shown the effect-
iveness of a simulated disarmament game in discriminating between com-

munications modes, and so it was decided to modify that process for the

"present pnrposes. In the previous study, a two.node conflguratlon was

establlshed w1th a subject at each node. Between them three¢ communica-

' tion modes were pos51ble:

1l). face-to-face _ 5 A
'2) audio plus video telecommunications
3) . audio only .

% fThe Wired City Laboratory: Studies in Interactive Broadband

Communications, Carleton University,-May[ 1974, pp. 61-64.
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and face—to~face proved the most potent mode w1th an avergae reduction
of arms (ICBM's) of 42.4% However video teleconferenclng (i. €., mode 2)
was almost as: effectlve with 38 2%, ‘while audio only achieved a reduc-
tion of. 27 9%, It is hypothe51zed that if normal audio 1s retalned, and
the frame refresh rate varied from 30 per second to 15 per second to -
7.5 per second, and so on,; the arms reductlon will decline graduaily
from the video teleconferenclng figure to that for audlo. The nature
of that .decline will 1nfer the communications potent1al of the reduced
bandwidth system. . ‘ ‘ '

The vers1on of that process des1gned for the present purposes
is described in detail in Appendlx 1.
: , -

Due to the dlfflcultles of conductlng these experiments, and to
the limited supply of subjects, we do not antlclpate applylng the meas-
urement to the reduced refreshed rate video system descrlbed in this |
report. Rather, we . shall take advantage of the Carleton~Stanford cur-—
r1culum Exchange* be1ng conducted v1a the - Communlcatlons Technology )
Satelllte (Hermes) during 1976,77., A sophlstlcated_Hadamard ‘Transform
based digital:video compression system is incorporated in that experi-
ment, and permits a_uniqueyoppOrtunity for the measurement of a wvideo
compression system operating'over-a 2,500'milevdistance. - We expect to
conduct the negotiated disarmament experiment over this facility;

Embedded Word Task -

_While current efforts are being devoted to a reduction of the
information transfer ass001ated with v1deo communications by means of
reduclng the refresh rate, other 31mple methods are available. 1In
partlcular, reducing the number of scan lines and reduc1ng the video
bandwidth have the effect of. reduclng the vertical and horlzontal resolu-
tion, respectlvely, of each- frame displayed. Although the prev1ously
described methods of measuring communications’ effectlveness may be used
for these situations as well, they present partlcular problems in the
display of graphical and textual information.

* gee The Wired City Laboratory and Educational Communlcatlons PrOJect-
1974-1975, Carleton Un1verS1ty, May, 1975, pp. 146-156. :
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Slnce -such information dlSplaYS are common in the educatlonal

';use of wvideo -systems, this aspect of the potentlal reductlon of com-
munlcatlons effectlveness cannot be neglected. For that reason a third
' measurement was devised in order to complete the "measurement package" R

’even though this partlcular problem does not always arise. (In the

method being emphas1zed at’ thlS time there 1s no reduction of the res-

olutlon properties of - the 1nd1v1dual frame, but an optlmuum system might

well be comprised of a le of compress1on technlques )

In addition, the embedded word task has appllcatlon in the person
perceptlon measurement as was descrlbed.

The test chosen consists of a set of matrices of letters in- the
follow1ng format° o o v , L

Or" w[Z]C]
OEERD

—o<|Zi0

I o
m<INICIx]
=HlOIxX|mim|

.5l(but without 3pe01a1 emphasrs given to the embedded words as in thls

‘example). This is displayed for a few seconds to the subject who is

- then’ asked to write out the word in the pos1tlon 1n which it is. dlsp—'
. layed, e. g..u-

Cclo |w| | j -en aniral

As this example shows, a clue is glven to a1d the 1dent1f1catlon of
the word.

This test is described in greater detail in Appendix IV.



. tthose of commercial television. Rather, we w1shed to determine the rela-
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‘SUMMARY

This report has presented the Work conducted in l975 -76 in the
ered Clty Laboratory on contract #0505 ~0072 for research 1nto more
eff1c1ent use of standard- television and telephone channels in educa-

tlonal communications systems.

_ Majordemphasis.Was;placed on an'approach to multipleking several
television-signals into a single  conventional: video -channel. The resul—
ting video images would also be conventional, at least in a technical ’
sense, but would exhlblt dlscontlnultles of motion. Unlike"the vast

bulk of v1deo compress1on research -the goal was not images approx1mat1ng

tionship between bandwidth and the effectiveness of communications. As
" conventional image resolution is marginal for textual and graphical -
communications. in-educationalvappllcations, our efforts were concentrated
towards sacr1f1c1ng the reproductlon of motlon ¥ather than the resolution
of. the 1mage itself. '
S . j

A flex1ble experlmental apparatus has been assembled for thls
work, .as "has a carefully des1gned experlmental process for the determin-
ation of the communlcatlons ‘effected. - This measuring 1nstrument,.us1ng
‘the methods’ of social psychology, is based on the prev1ous experience
of the Laboratory in teleconferenclng research and educatlonal communi-.
cations. ' '

Measurement requires the'processing of a large number of subjects
and needs a lengthy period for its completion. This could not be com-
pleted during 1975-76 due to lack of both time and subjects, as almost
all of the year'waslnecessarily devoted to development of the physical
system_and the experimental methods and subjects can be obtained only:
during the regular academic session (lasting‘but 25'weeks per year) .
'Necessarily deferred then until the 1976'77.academic year, this final
element w1ll be the subject of an annex to this report which is scheduled
for publication on April lst; l977.
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In addition to wideband communications, the application of

narrowband communications channels in education, and in the Laboratory

_ duting and prior to 1975-76, shows that this is a compléx matter in

pfactice. Each case has its own set of factors, and engineering and

'ecqnomic circumstances vary considerably. " No general methodology is
. currently feasible and each case must be takén individually. Two par-

ticular situations (one involving remote teaching and the other an en-
héncement of in-class capabilities) receiveé attention. In addition,
a beginning was made toward the use of the touch-tone telephone pad as
a device for feedback and interaction, |
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._ILOHER'LIGHT —20

1 . - .

R »
«
. | .

' "~ ‘switch to 1eft poswtmn

'l;ONER SWITCH .
ack of keyboard

(RECORD/ERASE)

1
.l[ o :S F VY ~ 1000 0 P E R_A.TiI 0 N: USER'S MiA“N-U-A L
'Name : :
_Your 1dent1f1cat1on (ID) number is _
You have been assigned ____ picture 10cat1ons
Your picture locations: are numbered 000 to consecutive]y
lKEYBOARD' , : :
" The: figure below indicates normal swwtch sett1ng and the’ buttonq are
'1abe11ed with the nomenc]ature used in this descmptwn.

B sw1tch to. centre pos1t10n

(FRFFZE)

i‘ed ERAS g

butcon

g ’% f

gg' fedé%ECOR )
' ~ but onﬁﬂgy

should be on

., ) . . . ! °
. 4 H . ) .
\ () :

o o
3 _ .9'
2 |5
"“.<£;i>

-




SYSTEM CONFIGURATION:

The figure shows the effective configuration of the SFV-1000 system.
The system may be thought of as the electronic equivalent of & photographic
camera with instant deve]opment on s11des wh1ch are stored in a circular

slide projector. .
. s11de prOJector

photographic. - , |
camera . e «f . ‘“:;_.'sdreeh

| ~ remote | S '
control ' R - .

The T.V. CAMERA is used to "take" the pictureuf
The LIVE MONITOR is used to "frame" the piéture
~ The: KEYBOARD is used to control all operations .
The PICTURE MONITOR 1s used to d1sp1ay the stored p1ctures

Coeot - _SFV-1000
| 7 -
B
T.V. . . live °© e
} ' . _ screen.
~.camera - .- -monitor ) ' '
keyboard B
IDENTIFICATION:

The Single Frame video syétém'(SFVA]OOO)'has;syorage locations for
1000 still pictukes dnd you'have'been’éssigned a certain number of these.
To prdteét,against aCcidenfa] erasure by other users; yoUr pictures can.
only be accessed by using'your 1dentificatioh number, Thuﬁ, cach time .20
use the system you must First "LOGON" by entering your identification numbe

ay S T N e o B e &

¢




o BN
d

OPERATION: GENERAL

.Sequent1a1 Retr1eva1

" The SFV- 1000 is des1gned to Operate 11ke a c1rcu1ar s]1de projector
w1th a series of p1ctures recorded in consecut1ve storage 1ocat1on9, the
user can advance through them in 1ncreas1ng or- decreas1ng numer1ca] order

by presslng the (:)or (:)buttqns respectively.  This ORDERED MODE is used

to examine and reeord,new pictures.

Example: - sequent1a1 access in ORDERED MODE |
| (th1s user has 50 picture storage locat1ons)

"Pfcture being disp]ayed

 Toa8 049 oool 001l 0021003004 [005 ]~
‘« o )

Note that picture files are'circular ..

Un11ke 511des, the recnrded p:ctures cannot be taken out of one

storage- locat1on and moved to another. However, the SFV-1000 has an

ARRANGED MODE wh1ch allows the user to rearrange -the sequential playback.
order. Thus,,the effect is the same as rearrang1ng slides and is de-
p1cted in the fol]ow1ng example.

Example: Sequential dccess in ARRANGED MODE

User has arranged slides to p]ay 1n f0110w1ng order
0,2,4,5,1,3,6, 11,20,13, 14

'(User has 50 plcture storage ]ocat10ns as 1n prev1ous examp]e)

' plcture be1ng d1splayed S
sy L G
/4011!0204013[0141000T0021004l0051001Ioosloq_}\
\

e e ] A——t——— / N

—— . mte— o —

Note that%fi]e has been formed which is a subset of fhe total file

TN




Adtomatic'Séquéhtia1fRetriévai:

In either mode the pictureS'can.be automaticajTy séquential1y
retrieved by moving the SEQUENTIAL switch to the +1 (left) position
for forward or'»l'(fight) posftion for backward. | - Automatic sequential
retrieval does not start unt11 a picture number ‘has been entered or ihe
@) or €0 buttons has been pressed. | |
The picture DISPLAY TIME" contro] is variable between a m1n|mum of
about half a second ‘to a maximum of about 5 secondso '

.Random Access.

_ In e1ther ORDERED or ARRANGED MODE, p1ctures may be random]y
accessed by entering a 3 digit p1cture number from 000 to nnn where

nnn is one less than the number of p1cture storage Tocatnons a551qned
to the user. '




ORDERED MODE

- Ente‘r‘_: @ ii @ ppP

Notes: 1111 1s our 4 d1g1t 1dent1f1cat1on number :

;- ~ppp is ‘the 3 d1g1t'p1cture‘number (displayed on keyboard)
‘and buttons should light when pressed ' '
@adds 1 to ppp and retmeves picture »
(:)subtracts 1 from pPpp and retrweves p1ctune

@ ‘erases entr_y
@ termmates user oper‘atwn

RECORD) erases p1cture bemg dxspla_yed and records
-Just erases the d1sp1ayed p1ctur‘e

ARRANGED MODE

1) Set up Arranged Sequence

@ iiii @ 1 @ ppp @ "“‘@ qqq.
Notes: ' ppp ‘us first number of sequence

qq9q is ]ast number in desired sequence )
entry not processed untﬂ @ or. @ pr‘essed

n
At

"Playback Arranged Sequence-

; @ iiii @9 2 @ Ppp @ —~--@t

'_'VNotes ‘p__pp‘ is f1rst p1cture number in sequence.

) Insert P:Lcture in Sequence'

@ i @ 3:E)ppp 499 @ —-—‘ PPP qdq .

- Notes: new p1ctur‘e number PPP to-be insertéd after ex1st1nq
picture number qqq in sequence

new pictures to go at beginning of sequence are 1nserted
.after last because sequences are cwcular .

entries- not processed until @ or @ pressed

to change the location of a picture in the sequence it
must first be de]eted (MODE 4) and. then inserted (MODE 3)

4)  Delete Picture from Sequence

'1’1'1‘1 @ 4 6) ppp. -~~~ #3999 @D

Note. PPP is first p1cture to be deleted B
qqq is 1ast p1cture to be deleted
entmes not pr'ocessed until PI or EX pressed




PICTURE @ =

. Pxample: ORDERED MODE - 6.

ENTER ° DISPLAYED COMMENT ..
C@ e (i)button should 11ght;5 R . ,
P41 e enter your jdentification number, 1ead1ng zeros assumed
) L @D batton should Tight
- 000 000 |.your first picture is retrieved-
) 001, adds_one to picture No., retrieves ‘pictire
(:D 000 - subtracts one from picture No., and retr1eves
cR clears picture No. display
014 014 example of random access
@E)OOS 005 another example of random access
e B Note: set up camera to take picture
ﬁtéogg)' 005 p1cture is recorded in p1cture No locat1on 005
(:) 006 next picture retrieved - .
ERASE 006 old picture erased, "show" recofdédl'
9) 005 picture in Tocation 005 retrieved . -
€D L ~picture display replaced by snow
+1 006 Note: picfure'No. 006 has been erased
D 005 Note: picture No. 005 is still there
@]

EXIT must be pressed to terminate use of system

- e om o el ol L] L ekl e e




.ll*;j S . Example: ARRANGED MODE B 7

l E'Axa.mp'le. : User ID 4218 with 50 p1cture storage )ocatwns wants to set
N up. arranged sequence. ' | '

| S 22,24,26,28,30, 23,27, 25
R P1cture5‘,i R
' User Enters Display - . _ Comment , _
! 4218 @ 1 L | (set up mode) (Use youx m u.n place of 4218)
l@ 022 . (enter picture numbers in seqoence)
@ 024 o ‘ o )
PD 028 o (mistake: forgot 026)
PL 030 — 1 - - '
.. 033 o “(mistake: should be 023)
Pp 027 o ‘ o S
00 025 — R
PL — | (processes last entry)
K __ | (causes MO button to 11ght)
2 . |- (playback. mode) . ‘
®D 022 022 | (retrieve first picture)
‘!’ '@ : 024 . (check p]ay_o_ack_ sequence)", '
@D 028 | (note error: 026 missing)
lQ 030 L .
033 (note error: wrong-number entered)
. 1) 027 ‘ | |
] 025 1 |
o 022 (note: file is.circular)
mc@~ ‘ (causes MO button to Tight)
- (insert mode) .
h 026 024 L (insert 026 after 024)
- Ph 023 - (insert 023 after 030)
b ' . (processes last entry)
‘ £y o "(causes MO button to 1light)
';4 . (delete mode) ‘ _
®L 033 L (delete picture number 033 from sequence)
I . - (processes entry) '
- R — “(return- to MO)
.2 . (playback mode)
®n 022 022 (access first picture)
47 024 (cheokfp]aybaCk sequence) .




026 |
028 l“'
030 R
023 li
027 C ]
025 o o I
(sequence is now corrected) ‘ N

022

cecoeeeE

(user finished)

¢
(N " s
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THE WIRED CITY LABORATORY

TEACHING SUPPORT SYSTEM



" The Teaching'Support’System has been developed oyer a number
of years by the Wired Citnyaboratory, and has seen-a’variety of'uses.
This descrlption of the fa01l1t1es has been taken from the Final Report
DOC Research Contract:No. O5T5-0059, "Carleton-Stanford Experlment CTS~
U-1,. Progress Report on-Pre- Experiment Act1v1t1es“,'pp.l13 - 19.

Experimental System Configuration

| The physical env1ronment for this experiment consisted of a
lecture theatre, small classroom and three small rooms for 1nd1v1dual
students. Coordlnation and control of the communication equipment
available was prov1ded by a control centre. In general the electrical
1nterconnections necessary for communication‘between rooms can be likened
to the spokes of a wheel with rooms at the rim and the control centre
at the hub. Figure 3 illustrates the experimental configuration and |
the routing of the major slgnals. There follows of description of the

rooms as they were at the start of the school year

Lecture,Theatre

Providing a seating'capacity of 120, the lecture theatre,‘(fig~
ure 4) was used as the live lecturing position for the major part’ of
the ‘school yearn Four 23" telev1sion monitors were available and theseée
'were positioned for convenient student v1ew1ng.' Two were 81tuated at
the front of the room ‘at the sides and another two about half way back.
A fifth monitor was- mounted in the front of a teaching console. ‘The
teaching console will be described in more detail later, but essentially
it contained some of the communication equipment utilized by the pro-
fessor. Three touch-tone feedback pads were available to_gauge student
response, ' '

Small Classroom

The small classroom seats 20 students (see Figure 5) 'be the
experiment two 17" monitors were positioned at ‘the front of the room
to provide video contact and- placed near the monltors, two speakers pro-
vided audio contact. . Two,microphones mounted on booms and suspended

£rom the_ceiling allowed access to the professor for questions and ans-

wers. Further feedback was provided in the form of three touch-tone pads.




:Cllps or other information pertlnent to a lecture are stored under dlf—

.called up -and played to the class. This canh be done elther by.the.'

Communication Nodes -

“

Each of these three small rooms prov1ded fa0111t1es for a slngle
student (see Flgure 6). He/she had the use of one 17" monltor, a micro-
phone and a speaker. A touch—tone pad and telephone completed the set—up.

.Egulpment

'Any basic communication over distance, be it one metre or one
kllometre, requlres sound and/or s1ght The system utilized in this
experiment consisted of an audio link from the professor to the students
and telev1s1on cameras to provide v1sual_contact.- The video link con-
‘sisted of: an  overhead camera attached to the teacher's console (i.e.
plctures, wrltten 1nformatlon) and a frontal camera to provide a per-
sonal plcture of. the professor. Both plctures were not relayed to the

':.students. Rather, the one most relevant to’ the s1tuatlon was ‘switched -

through by the operator in the control centre. This plcture was dis-

‘played on all’ monltors in the classroom, and the communlcatlon nodes.
o ThlS ‘was the cadse in the lecture theatre as’ well, exceptlng only the

unnecessary personal view of the professor. Later, 1n the’ flrst term,
an- audlo link was established from remote students to the professor in
the: 1ecture theatre. ‘

Several 1tems of equlpment at the dlsposal of the professor
were- expected to make more fluent the flow of 1deas and 1nformatlon.
There follows a brlef descrlptlon of each and thelr method of use. .

Remote Control VTR

ThlS is a reel to reel v1deo tape recorder using a videotape on

,whlch there has been lald electronlcally, a series of addressed Film '

ferent addresses and by means of a small touch -tone controller, can be

professor or an operator 1n the control centre by request.

Random Access VTR

ThlS device, for all 1ntents and purposes is the same as the

Remote control VTR except that the videotape is a cassette format. . The

,only other dlfferences are in electronlc clrcultry. It, too, can be

operated by the professor.



The advantages of both these devices are their relatlvely Low
cost, portablllty, ease in. preparatlon of. materlal and s1mpllc1ty of
operatlon° A d1sadvantage is that they do not stop exactly" where re-
quested but either a little before or after. With practlce, ~this
characterlstlc can be ant1c1pated and ‘is a minor Vexatlon that does

not disrupt the lecture. -

Alpha—Numerlc Dev1ce

’ Slmply, th1s 1s an audlo tape recorder that has been altered
~in such a way as. to allow storage of prlnted 1nformatlon._ ThlS infor-
matlon is stored 1n addressed blocks on a small audio tape cassette and
can be recalled for d1splay on a telev151on screen in a sequent1al or
random manner. Preparatlon before the 1ecture entalls only typing in
the desitred notes,,graphs or tables. It can be operated dlrectly,or
remotely via a touch-tone pad. It is’a'small and-portable device.

Frame Storage Unlt

A telev151on picture is very similar to a motlon plcture in
that it is a series of still- plctures or "frames" played at a rapid
‘rate to give the semblance of ‘motion. The frame storage unit stores
up to 1, 000 of Lhese frames of Vldeo information. Desired'frames may
be obtalned from videotape, broadcast TV, or telev1s1on camera  Several
users can be storlng or retr1ev1ng pictures at the same time. ‘Each user
is aSS1gned ‘a block of addressed 1ocatlons whlch may be manlpulated in
Several ways. Frames may be stored deleted, or have their order swit-
ched around."A.partlcular frame may be recalled by speclfylng its
address or a series of frames may be stepped through by indicating a
startlng location. The internal processes}of the unit are controlled
-by a m1crocomputer ‘and the computer receives its orders from the user

by way ‘of simple push button console.’

Touch-Tone Pad

This is a small (2" x 4" x 6") push button device which with
attendant electronic hardware can act as a simple computer terminal
or be used to control remote equipment (i.e,'Alpha numeric device,ﬂ

'random'access VTR); Another application alloWs'simultaneous manipula-
tion of student responses. These responses  can be taped for later

study or through the intermediary of a computer, be evaluated; correlated




and displayed immediately on a v monitor:to the'professor in the form
of a”histogram.” When oné of the hlghly pressure sensitive buttons on
the'pad‘is'touched'a tone is generated. One advantage of tone genera—
tion is that the tone may be transmitted over limited bandwidth channels

such as the telephone. system. As well' there is a‘very low degree of
erroxr p0551ble and 1nterfac1ng with perlpheral dev1ces is S1mple and

1nexpens1ve, '

Teachlng Console_"

The teachlng console used in. this- experlment is located at the

front of the lecture theatre (Flgure 7). -Its built-in equipment gives

" the lecturer.complete'control over the data stream. ' There is a Video

SWitchergonathe console.which allows the professor to select the TV

j-picture that he wishes the“students'to see. One of the most useful
. video. tool. is the overhead graphics,camera which is mounted vertically
on.a support over the console, lens down. Lecture: notes, pictures, ex-

cerpts . from texts and objects can be. placed 1n the fleld of view with
equalvfaclllty. A comblned zoom - lens and close-up lens allows: the

.professor to choose a fleld of Vlew between 3" x 4" to 12" x 15",

Focus is. preadjusted before the lecture and  so there is no need to’

'refocus during .the lecture. The system operates satlsfactorlly under

normal room llghtlng. _Two ceiling cameras, front-and.slde, provide
v1ews of the professor to the remote' students. L -

B Be51des the 17" monltor bullt-ln to the front of the console for
the:; students, the professor has a 9" monltor mounted in the table top
in. front of hlm for keeplng track of the picture that he has selected
for the students. ‘

The teaching console also has a built 1n computer terminal Wlth

" an acoustic telephone coupler for accessing a computer via. the telephone
'fsystem; The output is a video signal Wthh can be dlsplayed on the

classroom monitors.

Communication w1th the computer 1s ‘accomplished by means of a
keyboard When not -in contact with the computer, alpha-numeric infor-
matlon such as names or dates, can be typed in for dlsplay on the moni-

- . tors. Using the video switcher two TV pictures can be superimposed.

Thus, a professor can point out or "wrlte“ on top of the alpha, numeric

prlntout




‘Another source for alpha—numeric_printout is the previously
mentioned alpha—numeric‘tape deck. In the eXperiment it was situated’
in the control centre and accessed remotely with a touch« tone pad.
Since the teaching console 1s ‘connected to the. Control centre, the
professor can remotely access additional video information sources
such as the frame storage unit and the two remote controllable video
tape recorders. ' .

' There lS a speaker mounted on both s1des of the teaching con-
sole. Beside the Video sw1tcher on the console ‘table top is an audio
mixer. It allows the mixing and volume control of several audio sources.
Some’ such sources’ would be the remote classroom and nodes, or the re-
mote VTR s. A small neck microphone is ‘worn by the professor and it .
prov1des the audio for the remote students. Two ceiling microphones
allow the remote students to monitor questions and answers from the
students in front of the professor.' To summarize, the professor can
retain complete control of his audio/visual aids if he so- desires. ﬂAle'
ternatively, sWitching and control functions can be proVided by the

control centre°

Control Centre

The control centre functions basically‘as a distribution centre.
'The cables which carry the communication and control sognals throughout |
the facility all terminate or originate on two largevpatch panels; one
for audio and one for video. Any combination of rooms 1s possible

' including connection-with facilities outside the university. Combining
signals from different sources for use on a single channel (special
effects video mixing) and audio mixing are includedvin the system's
capabilities. Facilities for recording; lectures and experiments are
'present in the form of reel to reel and cassette videotape recorders.
Playback of tapes may be.activated remotely or directly. ‘
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by the instructor and by guests. In aldition, there will be some top

‘Student hours examine various materials, but vhat iz studied depends

PSYCHOLOGY 0L.21.00

| Psych§1ogy Oh,iOd (Intrngétory).wili havé an innovative and

experimental aspect this year: So we are lodking for'studenfs,ﬁho
yoﬁld like.té try somefhing different. Anyone in%eresfed in takiﬁg
introductory péychology.is eligible. Thg aumber 0o ge énrolleaAwili
be limited. The in£roductcry course;-h9.1ob is still offered this
term. | |

The 04.100 course'has heen divided,intp.twelve units{:_A éelf—
aamipistered study textApfovides coré content. . There will be 1egtu§es
gquality and ﬁhqught provocative films, a student hour-with_a,teaching
aSsistanf, apd quizzesn: In ﬁhe 1e§tures we ﬁill éxperiment.with various

information delivery systems. and will use a_library of readily-accessible

video~-taped material, and an updated student-to-lLeacher feadback systern.
partly on group concensus. Quizzes are quizzes in any system.

Students will be called upon from time to time to evaluate what we
are doing. The dominant philosophy underlying the course is that.
education is an individual metter and responsibility. We provide, thereforve,

for the student to have a say in the process.

g%

For perticipation in this research while learning, students can expect
limited credit toward the final grade which nevertheless will be based
primarily on a midterm and final exam.’

Showld you want more information, please call 231-20666.

Lo . . . . ) . .
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PERCEPTION EXPERIMENT

This is the questionnaire material and preparation guide to be

used with "Person Perceptlon" and "Word Perceptlon" the films for

the v1deo compre351on studles. There are three versions of the ques-

tionnaire, each one approachlng the problem in a different way.

The experlmental procedure should be adhered to closely. This

materlal 1s supplemented by an audio tape.




1.

3.

4.

EXPERINENTER'S D“JDPRxTION FOR TEE STUDY

Sﬁbjects should be c0nscrip%ed.fr0m ﬁhe Psychology. .

'Debartmenf subject nool} Advertise the experiment as

a study in 1nterperuon91 communlcatlon-ani-uﬁ-h——bhus
s ; g For each
se351on, the design ca alls for 2 mcle and 2 females.
| (Total N = 192)
Renrbéuce the six ouestionn\ires'(versions identified
By roman numeral in the upper left cornexr .of first page)

Conleq reoulrea I...50 IV...100
. II..O:LOO V..-lOO .

| -51 subaect gets a copy of VI end one of eﬂther IV or V

(ranaomWy as=1gned) In addltlon,‘ecch subject getc one
of I, II or IIT according to the schedule descrlbed as

_p01nt d Thus ‘each subaect get< three cue°t10nnc1res

that are collated and stanled in this order:
: a) one of I, II or IIT-
'b) one of IV or V (randomized)
¢) VI. | " |

Reserve the W.C.L. fecility accordingfto_availability
end subgect bookings. Stu Pate:son and/or Fred Darrett
should be evzilable for consultation when the fadility
is in use. ' ’

' assignment of
Use four W.C.IL. nodes, rotatlnﬁdu“e exnerimentsl condﬂtlon

wanldulated by the varistion of Guestlonnalres I, II and TII.

-This is to remove any syBtematic effect that mey be

1ntroduced due to the roce dwaerence

node 1 node 2  node 3 node 4

B R COII M IIT . IIF
£2 ITT I O IIF 0 IIM
£3 IT®  IIT - I ~IIF

etc.'




2. AL A A ViOL View
V:Ldeo’cane only the 1arge size uony monltor (1o 2)

should be operatlng. It may be necessary to maintain.
an audio link with each node from the-mester control R
room but no.audio or video 11nk be’cv een ’che nodes. This

N A T AT i

'1s so that when subjects see the videotape during the.
experiment “bhey will not be able to -influence eachofcher;'s‘
reactions by talking or laughing. ' '

(o)}
)

¥
Become’ famlllar with the experlmental task° run yowiself

as a subgect.

T, Ob%ain the subaect paymen“b money.

8. Dlscuss Jche experlmen'bal procedure and especially,
the questlon of the number of signal compression levels
to be tested in. the s“budy with D.A. George and S. Aq, Paterson. -

If you flnd it necessary %o dev:n.ate from the Droposed
exper:mental design (1ncludwng the nronosal in p01nt 9)
please check ":Lth P. D Guild before maklng cha nge.

9. The other_ main in_depende_nt variable (in addition to the

i

I.V. manipu1°'bed via the. ou’estiormaires described as
point 4) is the various 1eve1s of video comnresslon that
the fllmed meterial ("Derson Percention" and "Word Percention” )'

is glveno ‘Although not yet flnallzed this exnerlmental
procedure proposes that there be e1'*1"-“b conditions defined I

- by the number of frames per second seen by the subgeC'tsa

R e T R B TR T W T B R R e o ot T e e

frames time(sec) I TIT  TIT o h oL, : - '
L7300 T s i g 2 (Ol
2. 16 1 S ) Bk
3. 8 1 3 Juwsler 4
4, 2 | 1 MAJ &z;mjf}vh‘
5. 2 1 | : o -
6. 1 1 ] | T ) |
To 1 2 f @ o . - .
8, 1 s ¥V E} ‘b}) | o

\W ) Li \—-/\,\_‘/\‘13 » .
'.nz',:,-«-\t:mf' vave ble H }M“wwllmf‘ vatinh(t o € ¢ a%%

" ‘A videotave of each of the above cgpression levels should .
be nroduced éhesd of time to ensure that the same metarial '
is seen by every subaect in a given- condltlon, (It is
best if the comnression is given to. only the actual. "c’cl*"g '

cromnne anfd vt the intoacvcarnorn dntavreT o man Fl Al mmasea

NEEY 5 Vb Lo . ity s SR = N SN O WL S RIS
X BT & il NI RS e B TR RS AR
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10,

11,

.numbers. hake certaln that the scenes are dlsplayEd
%o, “the subge0u for the same amount of time regardless

of the COﬂpre551on level. Thlc is most critical is the
6 t0.8 conditions where a 51ng1e frame is held for a long
time. )

Randomize the order of condition 1 to 8 (I.V. "A") when

actually conducting the exneriment. (I.V. "3" is also
randomized -in runnizg order.) '

Be-certain’that the conditions in which the subjects see

the videotape is, as much as nossible, the same at 211 four

nodes, Special attention to levels of light and noise,

- size of monifors, distance from monitors (about & feet
if 19" monitors,are used), etc. '
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3.

20

 that the written 1nstruct10ns on the response booklet

' of them during. the experlment“

. 3.

5.

l’lﬂ_. -5A .Ju.U‘_. L CHECKLIST

Check that the video: syStem’ is operatlng in the 2pprop-
riate way, dellverxng the video signal to the 19" Sony
mor_l_ltorso Place the v1aeothpe:cassette into the VIR,

Distribute the apvroprizte cuestiornraires snd pencil to

each - of the seating positions for the =ubjects.

Keep careful recorde of the conditions that have been runj
identify each questionnaire after the experimental session
according to the condition run.

 EXPERIVENTAL PROCEDURE

As the subaects arrlve, 1ntroduce yourself as the experlmepter

and a551gn them to. experlmentel condltlons.

Descrlbe the stvdy as concerned eith 1nterperspnal
communlcatlon._ Give subgects the ouestlonnalres and say

should explaln the experlmental task. Give subgects a
few minutes to read the first page of the auestionnaire
and ask if there are any questions about wbet 1s ey peoted

Start the videotape containing the "Person Perception" task
and allow it. to run until "The End" after scene 38. Pause
for 5 to 10 minutes while subjects complete queetionnaire
IV or V, | |

Restart the tape at the start of the "Word Perceotlon" task
and stop it again 10 seconds after the 10th .letter arrsy hes l
been given. - ‘ ‘

After the experiment, debrief the subjects, ask them not to l

discuss the exneriment outside of the laborator7; pay'subject]'

Identlfy the cuestionnaires zccording to thé exoerlrenual
conditions and trenscrile responses to the data sheets. I




]

Data Sheets for Video Commression Studies

Follow the seme tyne of procmdure used for the "megociation
study". This was described on page 5 of the "Experimenter's
Preparation forthe Stuldy" that was included in that package.

It will be necessary to code:

- Golumn
1 subject number
3 sex of subject  mnle=l; female=2.
5 I.V. compression level 1 to 8.
T I.V. questiomnaire version I=1;II=2;I1T=3,
o}

I.V. " . .o" IV=4 ;V=5.

&



" PERSON PERCEPTION

In a moment you will view a videotape that contains very

brlef dlsnlqys of feellngs reactions and emotions demon-
strated by two people, You are asked to male Judgments of
these feelings, reactions and emotions shovm in 38 .scenes.
On the pages which follow there are'shori deScriptiQns'of

- each scene., Here is an example:

40, , : f enjoying a disbusSiOn ,éql
‘very . o - . very
- z)‘ : s R :____ inappropriate

‘approopriate

The number to the left corresponds to the scene. -Please‘
make certain that your responses in the questionnaire are
in step with the numbers of the scenes. ' ‘

You are asked to judge the appropriateness of the short
description written above the seveh-poinﬁ scale. You
indicate your response by vlacing an_?ﬁ' in one of the
seven positions om the scale.. If you are not certain of
how approprlate the description is for the scene, you may
~indicate this by placing an )( beside the "?7", Please '
turn the page and wait for the wvideotape to begin. '

Name




1. . making & point in an argument. ?27
, Very . very
appropriate : H B : : : inappropriate
2, o greeting a long lost friend 29
_..vexry _ . very
avpropriate : : : H : : inappropriate
3. talking to a cheerful person %
very ' : very
appropriate : : : : : : inapproprizte
4, . congerned about.an ill friend - ??___
. very very
apnropriate IR : : : : inennronriate
5 e o being introduced to someone %
- very . A very -
aporopriate : : : : : : inaporopriate
6. | pleasantly surprised with a gift 2%
very. ' very |
“appropriate : : : s .t : inappropriate
7. waiting in a dentist's office o9
very _ very
-appronriate s : : : : : inspnromricte
8. about to try an exam ??
. very very
appropriate : : : : : : inappronriate
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% . happily thinking'about.the future = 09
very S s . o - wery o
appropriate 5 2 2 $. 5. ¢ ~inappropriate
10, " having difficulty communiceting o5
very . - - : ©overy-
appropriate : s s KN HE inaporovriate
11, - - seeing someone assaulted 4
very - : - L very
. appropriate : : : e H H inavppropriate
12, - . trying to understapd'something'; o 00
very . ' ' o . : , . , L very
appropriate ___° s : : : ¢ . inappropriate
13, {: : showing great relief ,"??
_appropriate : X3 H s ¢ : inapprooriate
4. ~ +told she has won a contest 20
very . o ' : S very
appropriate H : T - : : ~inappropriate
15, . wishing to express an opinion - 29
very | o very
appropriate e H H R H - inappronrizte
16, o receiving criticism a0
. owery . . very.
“aprroovriate 2 s P : inavoprooriate




17,

toldASQmethingAunbelievable‘ 0o
. very : : very |
appropriate H $ .3 : H : inappropriate
18, trying to startna conversation oo
very - wvery
appropriate s : R s inappropriate
19. feeling physicaliy'exhausted 0o
- very ' | very
appropriate : : : : S : inappropriate
20. bored by dull conversation 0o
H-_very . : , .. very
appropriate - : s . 3 2 HEE inappropriate
21, : °  expressing affection for close friend oo
- wvery . ' ~ very
appropriate s : : : : 3. ‘ inappropriate
22. feeling pity for another person oo
oo very . very.
‘appropriate - : : : : : inappropriate
23 'unwilling to cooperate 20
very S o  very
appropriate : : : : : H inappropriate
24, expresSing_jealousy 00 ' -
very . very
appropridte - : H : H s : inappropriate




25, . . contemplating a philosophical question
N SR 2%
.. very - , : : . very
appropriate 2 H : : ¢ “inappropriate
26, being interviewed for a job = 99
very . . - very
appropriate H : s s - e : - inapnronriate
276 feeling lonely : 29
very . very
appropriate : : : : : H inappropriate
28. . relieved at having passed an exam -~ oo
' very . S . very
appropriate H : H : : : . inappronriate
29, mistaking someone's identity 90
very S : .. . Very '
appropriate H e : H : : inappropriate
30. ‘bored by conversation B
. very , , . very. . ..
appronriate H S : S : : inappropriate
31, patiently explaining a point e
very A ©Very
appropriate H H 2 S : : inavproprizte
32. feeling very unlucky o9
. Very . .
. appropriate 2 S H K S : inappronriate




33.

7 offered a unique opportunity fwé
very | | o very
appropriate. : : 8 . s : inapproprizte
34, insulted by a question o :??
. . Nvery very
apnropriate : : S :. : ~inappronriate
35. threatened with a gun 99
. very | ’ | very
appropriate : : H : : ¢ . inappropriate
36. - introduced to. an exciting person ._?é_ ‘
. .very = , - - very
appropriate e T e N :{___. inappropriate
37e showing kindness towards an old person oo
very very
appropriate : $. s : . : inappropriate
38, - listening to bad news - 99
‘ very ) A very
appropriate : T s . -3 : : inannropriate .




' PERSON PERCEPTION

In a mohent you will view a videotape'that contains brief
dlsplays of feellngs reactions or emotions demonstrated by
two oeonleo Your task will be to Jvdge what ?eellngp reac-—
thon or emotion nas been. demonstreted in each’ of 38 ‘scenes.
On the pages which follow there are clasS1flcat;on choices
o@fered"tovyoub~'Here is.an example:

40 4 | annoyed N : n/a
: { | surprised .= 799

The nﬁmber to the left corresponds to the scene. Please
~make certaln that your resnonses in the cuestlonnelre are
in step w1th the numbers of the scenes,

A scene may be classified one of four ways. Two describtors
are offered for each scene.' In the examvle above,'the Two
descrlntors were "annoyed" ‘and . "surprlsed" If you. felt that
scene 40 could be claSS1f1ed one of- these ways, you would
place an X 1n the box Wthh corresponds‘to your Judpment of
‘the best descrlotoro It is possible that“nelther of those
descrlptors would ‘be appronrlate for the.t‘sceneo If thet were
the caseg then you mlght wish to 1ndlcate "neither approprlate"
by p1a01ng,an X "in the box merked "n/a"° The remaining
classification ch01ce is the "?99" which 1ndioates that you are
not certain of what was demonstrafed in the scene.,

Throughout this Person Dercen‘bwon task, your aim shouwld be to
achieve the nlghest possible overall score. For every correct
‘choice, you gain. two p01nts, for every incorrect ch01ce, you.
lose one »point. Usuclly, one of the two Jescrintore is the
-correct cn01ce, however, the "n/z" classlflcatlon may also be
the correct cholceo_ If you select the ﬁ???"_clt ssification,
you Go not gain or lose points. Please turn the puge end weit
for tre videotane to begin. | B

. Neme




'I

l(

correct'=;2“ppints incorreet = -1 point ° ?9? = 0 points

20-

.

4..

5.

Te

irate

displeacsed

elated

hospitable.

indignant

distrustful

pensive

grievous

Cintimidated

contemptuous

attentive

thoughtful

apprehensive

indignant.

'shy

patient

resentful

jeaclous

?e?
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correct

10.

11.

12,

13.

14.

15.

16,

17.

18,

indignant -

angry

"dejécted
'astouhﬂed

pensive.

disgusted

repulsed

discouraged

hopéful
delighted

‘outraged

 terrorized

frightened

ﬁloathing

agitatéd

menacing

coy:

. happy

2 points incorrect = —~1 point

799

n/a

. 299

799

n/a

299

29?2 = 0 points




S N ..

19,

20.

22,

23.

24,

25,

26,

27.

worried

alarme@

bored

contemptuous

affectionate

nervous

annoyed

sympathetic

uncooperative

- sullen

astonished
startled_
worried

Pewildered

coy

shy

horrified

‘uneasy

correct = 2 points :iinéofrect g.—lzpoint'

. ?9%

n/a

???

n/a

29

299

??? = 0 points
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qqrrect:: 2 pOints incorrect = ~1 point ??? = O points

. relieved , n/a
' ashamed , _ L P79
' amused : 1 n/a
29, o ,

” embaragsed Rk
bored i /=

30. Sab i
o brokenhearted. B A4
ang o k n/a

31, neTy /
‘ impatient’ ' = ?299?

happy 1 | v

32,

. astonished - by 2o

- perplexed | ‘n/a
- . . sober ' 2?7

_ resentment n/a
34, BRI : ' '

' -anxiety 7?7

35 threatened -~ | | n/a

WOrr;ed_‘ - | T

_ affectionate ‘ _ n/a
-360 ’ . o '

3 agitated _ 297

i




-‘l -

correct = 2 points inEOrrect = -1 poiht. ??2? = 0 points

_ seductive | n/a
37.
avprehensive B e
bewildered < n/a
38. | : o
offended : ' ?29°
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PERSON” PERCEPTTON

Tn a moment you will view.a videotape that contaeins brief

displays of feelings, reactions or emotions demonstrated by
two people., Your task will be toljndge what feeling, reac-—
tion or emotion has been demonstrated in each of 38 scenes,
On the pages which follow there are classzflcatlon ch01ces
offered to you° Here is an eyamnle' '

¥

40, | | annoyed. 1 lnfa
CR | surprised = e

The nnmberlto~the left corresPonds'to the scene. Please

'make certaln that your responses in the questzonnezre are ,

1n step w1th the numbers of the scenes.

. A scene may be classlfled one of four WaySe Two descriptors

are offered for each scené. In the example above, the two
descrzptors were "annoyed" and "SUIPTlSEd" If you felt that

~ Scene 40 could be classified one of these ways -you would

place an X in the box which corresponds to your'judgment'of
the best descrlntor.' It is pOSSlble that neither of those

Tdescrlptors would be appronrlate for that_scene. If thet Werev'

the case, then you mlght wish to 1ndlcate "nelther approorlatem

by placing an X in the box merked "n/a". The remaining
classification choice is the. "???" which 1nd1cates that you are

not certain of what was demonstrated in the scene.,

: Throughdut this Person Perception task, your aim should be to

achieve the highest‘possible'OVerall score, For every correct
choice, you gain two points, for every incorrect choice, you
lose one noint. Usurlly, one of the two descriviors is the
correct choice however, the "n/a"'classification’may slso be

- the correct'choiceo” If you select the neeen classification,

you do not -gain or 1ose n01nt Please turn the pa ge end weit
for the Vldeotape to beglna

Woame'




. . .
. . . - .-

‘10 irate ‘ | 1 1 n/a

excited x WL

Y ‘panic |8 n/a

hospitality - | | 272

distrustful | n/a

3.

indignent ~ B R LT

‘ brokenheaffed- n/a

.. '

sad L b 999

cheerful . ' n/a

5.
unnerved: » ' P97

' envious | n/a

afraid - SN RRY

’ ‘correct = 2 points incorreét :F-i;point ?9? = O.points _ S
|

. indignant | | n/a

apprehensive o T e

nervous : ‘n/a

shy | 999

1 resentful - { n/a

ashamed . ' 299
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10,

11,

12.

13.

14.

15,

16.

17.

18,

angry

~indignant ..

‘exeited

"t astounded- .

- repulsed

| joyless

disgustéd

,discoufage&”

outraged,

~ delighted .

'exgited

frightened

ashamed

“threatening

agi%atea

”happ?

. coy.

_correct =-2 points incorrect % —vaoiﬁt

299

???

0 points

I My by S N N BN B BN N Eh EBE B S BN R e s .
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19.

20,

.'2.10

22,

23.

24.

25,

26,

27.

shy

1 gloomy .

depressed

contemptuous

affeetionafe

.proud

satisfied

sympathetic

content -
uncooperative

.  ~astonished

-joltéa'

" worried

bewildered

c':onf:'uient‘i

9

say

overjoyed

' surprised

correct.= 2 .points - incorrect = -1 point

???

0 points



cprrecf'= 2 points  incorrect = -1 :point

28,

29,

30.

31.

32,
33.

340

35,

36,

scornful

: mournful

staftled

formgnted

'bqjed

repﬁised"

outraged -

impatient

. amused

astOnishéd

~ pérplexed

displeased

relief

anxiety

 threatened

worried

affectionate"

annoyed

?2?

.n/a‘

227

29T

s

299

797

n/a

299

299 = 0 points




correct = 2 points incorrect = -1 point
37.

38,

nervous

disbelieving

fearful

discouraged

PP

??? = 0 points -



We are interested in the overall impressions that you have
formed ‘of the two persons who were shown in the videotape.
Please place an X on the scale point which'ao?responds to .
your impression of the personality of the male in the tape.

relaxed

: uneasy.

unfriendly : : $ : $ : g friendly
vihtimaté' - S SR SR N distant
wntrustworthy N SV N J S trustworthy
l‘.agreeablé" : : : : s : disagfeeable
comfbrtable : : : : : : uncoqurtable
":informalv e : s : : : ﬁpfmal‘v
insensitive .__ s 3 33 ® sensitive
oogood i xkff % bad
. personal : : : : : : 'impérsdnal
~eold S A 1 . : - warm
emotional St :__*__*__ ‘unemotional
Cartificial R T I natural
confusing : : s : : : AAunderStandable
unpleasant: : : s it .pleasant
genuine : : : : : : phoney
unreliable 2 : : : : :. “reliable.
strong : : 3 : : 3_ weak:
securxe H : J . : s ‘insecure
. Voring .t t__ s 2 ¢ interesting
unsociable _ NN S U R S sociable
, _




Please place an X on the scale point which corresponds to

V':reiaxed
“ unfriendly

 intimate
untrustworthy
. agreeable

comfortable
~ informal.

insensitive
good
personal

cold.

emotional

artificial _
 eonfusing
unpleasant

~ genuine
wreliable

strong -

secure
Yoring
~ unsociable

your impression of the personality of the female in the tape.

t. : s s 3 uneasy

3 LR : s : friendly
R N T distant
St . trustworthy

: : LR : : disagreeable
: TR  : : uncomfortable
LR R S NN formal

LR N R R sensitive

N T T N ‘bad o
. e : : " impersonal

S -2 . ; . : Awérm

: : 3 : *—%e—. unemotional

: : : 3 : s natural

: : N : : understandable
: : : : L pleasant - |
S T I phoney

g : : : 3 reliable

: : : H : : weak:

: : : : R : insecure

s 'S : : : : intereéting

: s . .8 : - sociable ;




We are interested in the overall impressions that you have
formed. .of the two persons who were shown in.the videotape.
Please place an X on the scale point which corresponds %o
- your impression of the personality of the female in the tape.

'relaxcd
unfriendly
llntlmhtc
untruotworthy
agreeable
‘comfortable
1nforWQ1
1nsenu1t1ve

' good
personal

cold

- emotional
artificial
confusing
unpleasant
genuine
unreliable
strong
secure
Poring

unsociable

o c

LY

° . ‘. °
., o L] o
o . ° . o °
o . a v a °
° L3 '3 ° . -0
° L] o - L . .
. ° ° . - a’
K . 4 ° . °
o ° ° . - °
2 a -3 . * o
o L] a @ a a
° . ° o e @
° - ® ° ° °
LN ° L) L] o o
‘@ ° ® e ‘o °
] ° 13 ° . °
. 'S ® ® . .
(] L4 L] e a e .
I3 . . ° . e
° . ® . . © e
. o 8 . o o
L - L] . L ] a
‘e . - . 'y 'S
L] L a L] a o
. . o ‘8 . .
K . 1 . . °
. - . - - -
® .- e . - ®
. ° 5 ° ® .
. a °. . 3 °
. ® ° . . ‘.
. H H e ° °
° . ° ° ° o
L] - o L] e o
e . o Y . o
° 0 4 e . °
3 ° o ° ° o
° ° e a a e
'y o ° .o e @
® ® ° . ° ®
? 'S e ® . o,
. ® . [ . ] o

vnessy

friendly

‘distant>

tru- tizofthy :
dlSﬂrree nble
uncomfortable

~ formal
. sensitive .

bad
impersonal
warm

-unemotional

natural

understandable
_pleasant

phoney
reliable
weak
insecure
1nterest1ng
soclable-
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Please place an X on the scale point which corresponds to

relaxed -

‘unfriendly
intimate
untrustwdrthy

‘agreeable

A comfortable

informal .

insensitive
o good
- personal

cold’

emotional
artificial
confusing
unpleasant
genuine

- unreliable
strong
secure
Boring

" unsociable

. ° . - - .
H N . . . -
. .. ‘e o [ .
- ° . - - H
e ° L3 - - a
e ° - . . .
@ * . - - o
L] o - - - L]
I3 . - ‘8 @ .
* . - K . .
3 e - . . ° °
. . . . . -
o » ] ° - 3
. ° . o 4 -
» e - 3 - .
° ° e v . °
- - . » ° .
. » - - .- -
I3 . - . - -
L] L] - - - -
. . ® . . [
. - e * - .
° ° . . . [3
L] e - - L .
13 - ° . . . e
s - H - - .
° » - . - -
. N . . - .
- o - L d .
. . . . .
. . . - . .
- * L3 - - .
- - . ° . .
- L] * * - L)
- - L3 - - L3
* a - L] - L]
. ° . ° ‘. e
e a - 3 ) L]
[ - - - -
° . . H .
» . .
-] L] -

. your impresSion of the personality of the male in:the tape.

uneasy

friendly
distant_ '

trustworthy
disagreeable
“uncomfortable

formel
sehsitive‘
bad
impersonal
warm
unemotional
naturél—
understandable
pleasant |
phoney
reliable

weak |
insecure -

interesting
" sociable
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“Word, Perception.

In a moment you will be shown‘é’videotane that contains
ten arrays of 1et+ers whlch are six. columna \1de pd five
rows deep. The arr ays are numbered 1nd1v1cua11y, one to

fashion you mzy see sonme common words hwdden in the rows
a8 the eyemple below 111uqtrqte

L|ZTl=17|)
—mL|Z|0
i
mi<|N|C X
—H|O|X|mim

J
M
LE
T
G

Each array is displayed for only a few seconds. Your

task will be to locate the hidden words which are suggested g

by the clues written to the right of the response space.
Print the word. ir the geme p051t10n in the response space
as the word oc(unled in the row of the arrsy., Thus, in

the exemple below, COM/ is prirted in tkre 2nd to 4th spzces.

eg. . F- b .V' E| | 2 number

Clo lw en animal




L
v

E OGN B By E M am e | o ‘ | .

3.

4

,50'

. Wdfd'Percéption

" an animal

‘a month

a - colour

part of the body .

part of the body

.an animal

2 number

part of the body

a flower

part of the body




6o

To

10,

a_ﬁetal

an animal

part of the body

an animal

a colour -

a number

a number -

- part of the body

a month

an animsl
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1.

2.

3.

2.

3.

PRE—EX““‘RIN.,NrP CHECKLIST

' Check that the video system is:bpefating in the éppfop-.v
riate way, delivering'the video signal to the 19" Sony
‘monitors. Place the videotape czssette into the VIR..

Distribute the approprizte cuestiornaires snd pencil to
ezch of the seating positions for the subjects.

Keep careful records of the condltlons that have ‘been run,
identify each queStlonnalre after the experlrental session
according to the COnd;tlon Tuh. -

EXPERINENTAL PROCEDURE

As the subaects arrlve, 1ntroduce yourself as the experlmenter
and a551gn them to exnerlmentel condltlons.

Describe the stvdy as concerned eith 1nterpersona1
communlcatlon. Give subjects the ouestlonnalrcs and say
tha % the wnitten 1nstruct10ns on the response booklet
should explaln the experlmental task. Give subJects a
few minutes to read the first page of the oueqtlonnalre
and ask if there are any questions about what is expected
oﬁ‘thém during the experiment.

Start the videotape containing the "Person Perception® task
and allow it to run until "Phe ‘End" after scene 38. Pause
for 5 to 10 . minutes whlle subjects complete questlonnalre

- IV or Vo

4.

Resfart the tape at the start of the "VWord Percention" task
and stop it again 10 seconds after the 10th letter array has

 been given.,.

- 5.

After the experiment, debrief the subjects, ask them not to
discuss the GYﬁerlment out31de of the 1aborator ey subaects.




EFFECTIVE USE OF-COMMUNICATION

CHANNELS IN EDUCATION

APPENDIX V

MEDIATED BARGAINING EXPERIMENT

-----——----—-,-




- 'MEDIATED BARGAINING EXPERIMENT

This is the experimental procedure for the Mediated Bargalnlng
.Experiment (an adaptation of the Turnbull Strlckland and Shaver
study) to be used in the Video compression studies. Most of the
experiment will be run ‘using: ‘the 2-node set up shown in Pigure 1,
 but. one additional control_conditlon wlll be run with the negotia-
tors face-to-face as shown in Figure 2. On the hardware side, the
systemishould{befoperating‘at its optimuum and'consistent performance
- level throughout ali'of the experiment. A number of measurements |
related to the outcome of the negotiatlons will be made using the
questionnaire enclosed,~but there are numerous behavioural indices
of interest in these studies. It is necessary to video tape the.
'experimental sessions and later analyze the’ tapes in some detall to
give a good Ppicture of what lS happening at the various compress1on
levels." ' ‘ '

;'The procedure is designed with‘eoonony-of time,dsubjects and: tape,
etc. in'mind,but this has its<restrictions. A sufficient number .of
levels of video compression-mnst be run to allow definition of the
. expected relationships between compression-and subjectivity utility
of the channel capacity. . .

- The following .experimental design is_suggested:

Compression level (Cumulative) (Cumulative)
Ekperimental: ' Number of Number of Number of Number of .
Condition . Frames Seconds Subjects | Tapes (1 hr.)
‘1. Control (face-to-face group) . ILG 2
2. Full Bandwidth 30 . 1 32 4
3. Lowest compression 15-16 1 48 - 6
4 8 1 64 8
5. | 4 1 80 10
6. 2 1 . 96 A 12
7. 1 1 112 14
8. 1 2 ‘128 16
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o

levels to ve tested with D.A. George ond S.4. Polevron.

ke ¥ A3V A0, v ST,
I7 Sshoyve ore oo

=

EXCBRIVATTER'S PREPARATTION FCR THZ STUIY

Subjects should be conscriwted from the Psychology

Dcnﬂrtnemt subject nool. Advertige en exnerimeny

in 1nterner:onal COox 1110 t'ons Sty iy
TR , —

. oDGOlP"~

Comly; pedir o i)
maleslonly;.palrs_uloulﬁ be ungeu veinted. (gdqﬁﬁs i CO

Reproduce the "Hegotiation Dooklet".  Prepare
Nation A and Nztion B lzbels. '

Reserve the W.C.T. fzcility according to aveilcbility
and subject bOOllP““ Stu Paterson and/or Fred.
Rarrett should be sva vileble for consultetion when the
facility is in use. ' | o

Plan to run exoerimental conditions in random order,

i,e,,'random aﬁc‘gnment of S neirs to conditions.

Becoimme familiar with the evﬂorimnntal nrocedt“e
(i.e., audio cassette and. pogotlptlor bool.et) 212
nilot test both the medlctcu end Tace~to-face con-

ditionsg, uulng'“t least oue 6y@a wey condition.

Cbtzin a)_subject pavmen*’money
b) video C”J”Ct’ o bo record sessions /
RV
- '\54) l‘(

Discuss the exwverirentol nrocclure ond, esnac”.l]y, e

vesticn of 1l¢ nurber of girmel corpresc?on

-

. _
rit e cuegtion, incuire fron

T et o/o TS0, feoorce,

oS s A o = E e 0 m N Py My B

<
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PRE-EXPERINENT CHECKLIST

jol}

Avudio system: check that the cudic lirk works &n
thet the levels are &ad eouute ru bﬂlunced in volume. ¥
Video system: chebk that the camerss end the monitors
mlc,worllpg ard txreat the VIR in the master comtrol

-—Cy

room ig also functioning,*

Avdio c,uuette pl?vbcc". melke certain that the "bHro-
cedure audic tope" can be heard clearly at both nodes,

Video cassettes for recording ere on hand.

Ston wateh to time nepotiation session duration

~

(121/2 minutes pex seosion). (TWhLﬂ#lumv Ltmi 4.4
4 mmsnr O R Du 'Im"‘ U 1’“)"

Nation labels are displayed at correct seating vos

tion (alternate MNation A and Nation 3 in esch node).

Questionnzires %nd ﬁCpOlls are ready for the nego-

tietors,

Decice in advence (with the con*rbl TOOM OPEYE tox)

~which level of viaeo Cor:s resswon is to he uged

dﬁring ﬁhe gession. 71@ U\Abm ;? ¢mdevbhummmeV
cwM'um /vin A ity . |

In-the fece-to-face condition, it is importint to

check tae viZco camcrn, VIR, sudio microvhonc ond .
@ cudio enpnelte Wirybicki. 410, it ie immortint
to checlk that the desks ond ‘ne chulre arc‘;ocsted

RENeIcN l

lJ .

1GINETT V1€
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3.

~cassette” and follows along in E's booklet.ié.o%ngL

PROCEDULE FOR THE EYPE WT”“"T“R

-

When the S5 arrive, introduce E to emch 8 and the

Ss to one another, and then to the W.C.L., etc..

Describe the study as an experiment in interper-

sonal Comnunlch icns concnxméd with the process

.of negotiation. Give only minimel descr riptions

et this n01nt' the audio czssette shou 1a be .
enouvh. ¢n the LcCO"tO“fBCC condition, r01nt out
the video Camera, eyplalnlng that it will be

'recor01n‘ the session but ao not aray undue atten—-

tlop o thls fact.

- . 1
If at any voint, s subject does not wigkh to oontwnue
with the experiment, terminate the SGS810n’(th18
would be very unusuval). '

:Locate_the gubjects at their resyective-neﬂoti tlon

positions, Point out the questionnaires and ask
them to follow zlong in the booklet as the audio
tane directso, Tell tke Ss that the. exneriment |
will begin shortly

E returns to the control room, vplays the "nrocedure

—

-

ISR FATNVE S

Stop the-cassette at the n01n+ ihdicated{in'thé"
booklet,. B :

- Give the Ss time to. cownletod the tze—”cgotlatnon

\ve“tlor*"119 vrrd oF the boollet, *

“hen the Tre-lepotiction (uestionnrire is conmnletled,
e to ged irerm wside (or tice¢ I covld colleci

o

1o hoeol




10.

1,

12, .

13.

i’4 .

15.

16.

'Contlnue to play the next paru of the “proceuure

assette", (I?Q o Al , “Vnd~ch HUMVEJ

Start the VIR at the beginuing of the nergulaulon,

timing the session carefully to run for 141/2

mlnutes.

Indicate -to the Ss when the session is 3 mirutes

from the end.. (o Hhis Verkally v p(fy uosdfe 203~ 25, §/,a,-:~.~_/.£c)

Stop the VIR at the 141 /2 mlnute mork., Be as pre-
c1°e.as nou51ble.

Play the last part of the "ﬁrocédure’cassette".(3“7 f A
S : . . . ./ .
Vb |

Give the Ss time to complete the Post~Negotia-
tipn questionneire part of the booklet and '
then collect them,

Debrief‘the.§s end pay bhcm.
“Wefare interested in the negotlatlon outcome'
and the feelings exprecssed in theAqucstlon—
~naires. No deception was involved during
~ this study
_"Please do not discuss the exnerlment out-

side of the lazboratory, etc.m.

Record the questionnaire data on the Data Sheets
as indicated in the instrvctions. Clearly label
each VIR cassette and S's questionnaire booklet

according to the-experlmen%al condition. tavle

the two Ss' booklets together.

In the fece-to-fzce condition, =k the Ss to move

4o the deske chovm in fisgure 2 to comnlete the

ouestiosreires., This ig done to avoid either $

from influencing the other's TCoTMOYIses,

[:-" CZU':\((: j'

e L



' DATA SHEZTS FOR NEROTIATION STUDY

There wlll be nbout 88 detum per °Ub300't on the comoletea
ouestionnaires and, with spacing and the occasional three

digit numbers

- three of"
punching,

Pt only one exnerimental condition on exch

the

tI‘E‘l’l.:CI‘lD'tlon should reou:;_fc the columns of
éO colpmn data cheets used.
There are available. in the Carleton Bookstore.

hen computer key-

set of tqree

- data sheets. ' The data sheets should be; coded X follo
Sheet one | Sheet fwo
colimn | nuestidn page | - column © cuestion  noge
1420 dyad number(l to 8) 38~39 3 a 9
3. compression level(l to 8) A1-42 b '
5 nation represented (A—l' 2) 4445 ¢
12-14 1 4 47-48 a -
16~18 1 50-51 e %
20-22 2 53 4 A 10 - '
23“261~ g' 55 q Y f
28-30 | BTy ;
32-34 3. * 59 \;WM‘ |
36-37 1 a 5 6L
39-20 b 63 | l
47-43 c 65 : % * .
= B S
5152 5 a Y v -
54-55 b Y i
57-58 c NEENA |
60-51 a . X
- 63~64 e . 7’; * % l
66 6w-s 6 79 o
62 . feu
70 \\0}’\‘ o Sheet three _ '
72 g wep 1 5 o
14 MJ(}' g=b . : \kv‘l'v" [
e W T R ‘ I
78 b-u- ¥ ° p@ ‘
Zheed two .
: 6 ’\ 12
\‘() ! X f-u : L rM‘ ) ’ l
Py c-u ) W‘ | [
7 J WD 61 - %
9 W £~b ]
11 u=-r l
13 b=-v * + .. o ‘; :
15""17 ‘ 1 9 ﬁ_;, V /(/“A'/r 4/ n'zw’\ p) , . '
lo-n1 1 o N
23-24 2 e - A Uiy 4 s v
26-27 b e ANV N ! lM"A )
~0-20 c Ly , . _ '
2022 d - 4o A wat :
‘55 “SE e v ; : % . [
. - 5 ‘,{W’f cd! ;WP* Mw ! l
| R
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S Today, you w1ll be particivating in an 1nternat10n~
al arms control and dlsarmament negoticting session hetween
two ficticious countrles that sh%ll be referred to simply -
as Nation A and Nation B. We are going to ask each of you
to represent one of these countrles at the dlsarmamcnt ftalks
today. Your task v111 be to role nlay the ﬁart of your na-
tlon 8 chlef dlsarmament negotwqtor. In order to do this .
you will need to be brlefed concerning the previous disar- .
mament talks between Nation A and 1 V.tnoa B. It will be
necessary for you to know the issues they discussed and
their reoolution. Accordinrly;'in & moment'vou‘Will receive
a briefing on the nast ten years of arms control talks

between the two countrles.

Throughout today's negotlwtlon session you will be
asked to follow along in this booklet and proéeed to sub-
sequent vages only as you are told to do so. -Honefuily,
the written instructions in your booklet and the verbal '
instructions will be cleazr enough to enable you to follow
along correctly. | ' | o

You may begin by turning to page 2.

NABE'




Today you will be representing the nation shovm on
the card before you. As their‘chief d1Ueramenb ‘negotiator
it is extfemelv imnortaﬁﬁ that you understand the agree-—
'mentg reached in the ﬂm,t ten years, in order that you cen
later pegotlﬂte intelligently. It is 2lso very imnortant
that you keen in mlnd your HNation's nresent ICB ‘(Interconf
'tlnental BaTllﬂtwc “issile) level as you are“belng_briefed.
The presentvICBk;levelS for each nation are:

Nation A Netion B
968 954

Bach ICBM hae the destructive capability of 200,000 lives,
and the ponulatlon of each nation 19 apﬂroxlmately '
100,000,000, Natlon:A and Nation B are nonrly equal in
terms of menpower, trdﬁéporﬁatlon, gross national product,
GIiP per Cunltu, energy production;_steel_nrd&uction and
'lltﬂraoy. In other words, vis 2 vis each dther only the
preuent ICBI: levels are'éf cen ral 1mnortﬂnce in ‘deter—
‘manvn" each natlon S mllltary miy ht. It should be ndded.
that for the . nast ten yea rs the ratio of ICBUs betwoen :
Nation A and Natlon B has been 10nrox1mﬂtely the same.a

it is now,

Remember, it is impnortant to keep in mind your'
nation's and your 5dversaryfs militery capability_as'youv
recelve the hlstorlcQ1 account of the dicormament telks.

Page 3, to which you may now turn, cohtains.an_

]

overviev of the ten disarmement issues whlch’hQVG been
exten%ively discussed in the post World wWer II arms con--
trol talks. You may want to refer to this overview as
you receive the briefing on the previous arms control 9nd
disarrament telks, which will be giver by o student of
Interna thﬂml Affairs who has been closely following'the'

talls between Fation A and Ne thD B.

. . .




Issues Discussed at Bach Session

Fuclear Teriing
¥ilitary Bases on Forgign Soil
Muclear FTrce Zones

Biologicel Yarfare
International Arbitrator

Inspection Procedures

Anti-bellistic I'issiles
- Submarine Launched Ballistic NMissiles
Updated "Hot Line" C



Phu~xﬂcom1 TCH CUIOTICHYATRE

Your'Hétioh_;___' _
Netien A - . Dation B
968 954
Tbe nu*wo e of this queStioﬂn vire ig to see ﬁhaty
exneétatlons negotlators have sbout the un~comin6 tﬁlyﬂ.
prior to their taking vlace. Please resnond. o tbe Gues—

tlons’on pageg‘4f6,nOW3 leiOP CA5§EWI%Z][W7

1. I would like to conclvde~th1q egotiation with 5
% reduction of ICBMs for my nation and 2, %

reductlon ;or the other nation.

é.'  T prcdlct that my adversexy viould llke to conc]uo

-

this negotiation with & -] reuuoulon of T ooiee
for his own nation and a . ¢ reduction for my .

nation.

3. I predict”that,.foliowing this negotiation_seaﬁlon,
' the reduction of ICENs will be ¢ for my nalion
and % for the other nation,

Obviovsly, many different Lfactors contributed to

b . ; .
the success or non-success of the previous talks., Since
we are interested in some of thesc Ffectors offecting ne-

gotiztione, we would lile you to cicte to what extent vou

think vhe fectors lisled on the To 1]0\126 nege influenced 
the negotisting oubtcomes. Cut of 100 noints @lease"allot
o certein number to ench factbr; Witk your lotal a1l oty ent .
of points equaling 100. If you do not think thot e narbi-
culiy fretor v ot #11 dnsortoit, vou do wot heve to sI10%

cny wvointe to it,




’

The other nw+30n conoeded to your nmtlon on cortaln

issues beoauue of ¢

a)
b)
c)

@)

its sincere desire for peace

S your netion' s persuvasive negotiating

external considerations (i. e. national
security, economic considers tions, etc.)

ohwr“cter1°tlc° of the communication

setting for negotiation

chance .
‘Total

Your nation conceded to the other nwtlon on cortaln

:9
N’

d)

e)

-1csueu becuuoe of:

its sincere desire for peace

the other nation's persuasive nego-—
tiating '
externQ1Acon°iderations (i.e. national

securlty, economic conqldoratnon , etc.)

charocterlstlcs of the communlcatlon
setting for negotlatlon

chance

100

' - A Total

166

5-



6, Below each nation several poler adjectives are listed,

Please place an X on theé scale point which corresnonds

to your feeling akout the extent to which you think

the adjectives describe your nation and your adversary.

weak

féir
cooperative
warlike

good

unresponsive

‘benevolent

weak

- fair

cooperative

warlike .

good
unresponsive

benevolent

Nation A

~uncooperalbive

peaceful

“resrmonsive

. . [y ° * o
. . ° . . e
. - ‘e . . -
e - . L] o o
. - » . 0 .
L - . L4 . -
e . . . . e
L 4 » L] L] L4 .
o’ - . ) I3 .
L] L] L d . . Ld
. * - Ll Ed -
s - 1 4 L] o -
. L - - Ll Ld
3 . . . ° o
Nati B
artlon
-

° . (4 . . °
L] . L . L] LI
3 L3 . . . 3
. . ° . ° .
- L3 . . L] L
- * - o - .
L e o - - o
o . o . . L2
Qe L L] L3 L] Ll
o ° ¢ . . °
D’ L] L] L] L .
9 . * . . -
° . . 13 . .
o L] o * L] e

~uncharitable

Turn to naze T.

strong

unfair

peaceful -
bad
résponsive'

uﬁéharitdble

strong
unfelr

uncooperative

bad

Go

l |
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F};rr o gm«: 174 f 2/_’"

In a momcnt you.\11l berln anOtlut]”” for bile teral

ra

'IC“N reavctlon You will have 15 minutes to reach an sgree-

ment. You must reéch an agreement on a percentage reduction
of ICEBie for egch na tion within this time neriod, Of course

tesl

the percentuo_ reduction need not ‘be the same for each coun~

+try. Remember, a ve large reduction might endanger your
Y . e > ® ]

hétional security; yet, at the seme tire, o reduction of only
1-2% will benefit neither country. o
Ag chief disarmoment négotiatdr for your nation, you
do not heve to cleer any vroposal with other officials in
your governﬁent. You héve complete autonomy in decision-
making and you slone are responsible to your country and its

citizens. You are free to talk about anything you feel bears

on the ICBM issue. However, plezse keep in mind. the facts

listed on the reference sheet (pm?e ). You may use ‘the

reference sheet as scratch paper during the ne~ot1atlonu.
Ple xse begin tne negotiation session now.

d STe Casse _mj




FACT mmr

Presenf‘Armament'LeVelz

7
L

Netion A,  ~ Nation B
968 ICBMs = 954

' ‘Each ICBN has the destructive cap=bility of 200,000

‘lives,

The ponvlatibn'of éach country is apprOVimateWy'
100,000,000 mlth urban and rural - den31ty the’ same.
You have the authorlty to ‘accept or reaect any nro-
poqel without checklnp w1bh hlrhex OfIlCl 1s in your
respective countries, ' ' '
You are the only couniries on the planet,Earth with
this number of armaments. A% the moment, it is. in-

conceivable that you would ever be_threétened-with an

attack by = hostile third country.
You-afe'negotiating for a one year ﬁeriod only.

During the negotiating session you ﬁill‘be working
toward a certain Dercentage reduetion of ICBils for
each covntry, which, of course, does not have to be
the same for both Kation A and Netion B. Keep in
mind that you should not go below o level detrimen—

tal to your cOunﬁry'F‘ wtional éecurity, but that

it is nevertheless advanta peoua to reauce the present

level of ICBis.
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POST-NEGOT IATTON '..guzasmom-:.um

The nowotlatlom sessgion is now flnlsl ed. Tlouvld
you nlease copﬁlete nages 9-13 hglch male up the Post-

Negotia tlon Ouestionnaire,

(swr C(ASYETTE \

1. The other nation's final IC3I reduction was &
end my notion's final ICDM reductiocn. was N

2. The other nation agreed to this ICDI reduction

because of

a) its sincere desire for peace

b)) my nation's persuasive"negotiating

c) external con51deratlono (i.e. natbional

security, economic conslaeratlong, ete.)

a) characteristics of the communication

setting for negotiation

e)  chance

Total 100;

3. = Ei nation agreed to this ICBM reduction because of:

a) ~ its sincere desire for peace

b)  the other nation's persuasive negotiating

c) external con31derat10n% (i.e. national

curjty, economic con51deratlons, etc. )

4a) '~cnaracterlst1cs of the communication

setting for negotiation

e) chance : _
Total (100




4, Beiow ecach nation several bolar adeCtiveé are listed.
,PleaSe'place an X on the scale point which corresponds
to your feeling‘about'the extent to which you think
théladjéctives‘deSCribe your nation and your adversary. -

‘wéak

fair
cooperafive
warlike

| good

unresponsive

benevolent

weak .

fair
cooperative

warlike

goodl

wmresponsive

benevolent .

Astrong_

‘uncooperative

Nation A
. . ‘o [} . °
[ [ 3 [3 * ° .
: : : : : :
o ° . L] 0 []
Nation B
. . 3 . e ®

10.

unfair
uncooperative
'péacéful

bad
responsive

uncharitable.

strong.

unfair

peaceful
bad
responsive

uncharitable




n

bting in which you have just negotiated.

relaxed : : : H : :
friend;y : : : : : :
wreliable : s : : : :
intimate : : : : : :
untrustworthy : : : : : :
agreeable : : : : : :

' oomfortable  : : : : : : )
irrfoxﬁnal.U : : : : : :
insénsitiye : : : : : :
rough : : : : : :

Aoold : : : : : :
personal. : : : : : :

free H : : : : :

public : : : : : :
Aemdtional_ : : : : : :
cooperafive : : : I :
nleazant o Tk : : :

hazy s : | H : : :

good : : : s : :
unéntisfuctory : : : : : :

11,

ease place an X on the sczle point which corres-

1
pondg to your feeling cbout the communication
e

- uneasy

unfriendly
reliable
remote

trustworthy

“disagreeable

uncomfortable
foymal |
senSitive
Sﬁooﬁh

warm
impersona1 
constrained
private -
une@otional

uncooperative



6. (a) Do youn feel +that this communication.sys er.i

i)--'Permlttea the neﬂoulotors to concerl facial exorecssions
‘not at 2ll ST UL N A a great deal

it) Contributed. to the ease of zgreement between the nego-
tiators? - ‘

vot at all — : grezt deal

Y

e
jte
S8
-

‘negotiator?

not at &ll 8 gre »5 deal

.o
.o
e
.
ae
ea
&

iv) Crc%ted a sense of interpersonal cont ct b6u\L6ﬂ you.

ond tne other negotiator?

X}
.o
.

not at all SRS : & great deal

(b) Comnored with face—to~fﬁce negotl tion, -do you

feel this communication system was:

Allowed you to ignoré the requests nﬁdc by the other , I

great]y inferior : : : : : : greatly superior
(¢c) Compared with tclenhone negotiation, do you feel . l
this communication system was:e ' ‘
~greatly inferior : : : : : : greatly superiorl

(d) Dia you feel close to or far from the other'ncmo—

tiator?

.0
.e
.n
D
.

close to 3 :  far from

(e) Did you feel that you couléd understand the other’
negotiator's point of view?
not at all : : 3 :

: S a greatv aeul

() Dia you feel thrt the o:hcr ne"otﬂ’tor could

underetend yoor woint of view?

oot Qe

s

° . .
. . v

X

not % 10 :
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