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- devices. But not until communication satellites appearad on the scene

I. Introduction

Communication satellites have captured the imagination of scientists

and-educators. Over the past decade, satellite techﬁolégy developed to'

‘the point where a number of new, important applications seem feasible. .
' -These applications -- ranging from navigational aids for airlines to disaster:
© . area portable communication facilities to' library networking -- have recently

' been subjects for experimentation in the U.S. and Canada.

In Jaﬁuary 1976,_the.Commdnication Technology Satellite (CTS) was.

:j‘laﬁnchedh. A;joiﬁt U.S.—Caﬁada;venture,.thig‘sgtellite,embodiés,bbth' 
lteéhnological and sééialAadvéﬁceé:--it ié a‘high*powgred satellite WithAmére

-aﬂfiexibility'and cgpacity than satéliites béretofore laﬁnched; itlié:theA
v:fécilitaéing vehicle for many:new service offeringé'iﬁ the fields éf'

medicine, education, and community development.

One of those new services is curriculum-sharing between Stanford . .

‘University in California and Carleton University in QOttawa, Ontarid.'

- Curriculum-sharing is not a unew idea. Tor many years radio networks, public

television, and correspondence courses have operated as curriculum-sharing

~did real-time educational outxeach‘with feedback from students seem
' possible and potentially cost-effective., Satellites could allow two-way -
‘éourse'sharing in contrast to other one—way course distribution. systems..

‘With the satellite's ability to deliver courseware to many students‘at the .

A o o _ . L o
_saile time, cost factors which had seemed to prohibit using television for

‘iarge~scale educational efforts faded. The Stanford-Carleton éffort ié.

an early investigation of curriculum-sharing via satellite.
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These two universities exchanged engineering courses using CTS over

six months, from October 1976 to March 1977. The,Nétional.Aeronautics and

fspéce»Admiantratioo (NASA), U;S.:sponsor of the CTS;\participated directly. :

in this demohstrationAvia its installation at Ames. NASA-Ames engineered.
(literally and figuratively) the satellite experimént, undettakiﬁg overall'

anagement and coordination as well as desiguing and Lestlng advalced v1deo

'.compre531on modulatlon and error correction equipment'usedhin the  demon- -

" stration.

The following pages document the progress:and conduct of the_StanfordQ
Carleton-Ames project. - This report focuses on administrative dimensions

for many reasons. Contrary to what many would like to believe, the utility T

:of-using techoology in educating h§§vbeén pfoved; oducationél_attainment,

' whefhervachieved'in face~to—-face or television olasé settingo, does occuf.

: Heooenioarning'ggglgg.ié not o.focus of ﬁhis‘evéluation. Rather, planning,
1'ménagement, and administrative features are highlighted.. Aé.au_evaluation

" of these dimensions,othisidocumont tries to pinpoint problems, éailures, gn@t
. successesh' Economic, institutional and user éfoup'constraints were all -

“enCOunteréd>during the demonstration. It is the point of this report to

explore those constraints, to provide for future users some insight into

“such problems so that they may solve them in the future.

“The methodology for this evaluation, a case study in research style

- and repoxting, is subjective. Perscnal records, interv1eus, and quesLion»

,nailcs were used to. gather infOLmation. 1here is definltely subjecLiVity

here. It is the social ScientiSC s duty to reéognizé'this‘subjectivity ﬁ,'7'

cand bring it into the open.




" . - S " As a.researcher 1 functioned as something in between a participant
and an observer, unable to completely adopt the perspective of those

E  "studiéd, yet also unable to remain completely detached from day«téwday

brocedures involved with the . project. The only satisfying pefspective

\
g
s
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et

for me seems to be to own up to the fallacy of objectivism and to attemhpt

‘to lay bare my -methods. Hence, I have tried throughout to attribute my

conclusions and observations to. their sources, and to explain my logic.

¢ C . : :
The three-party curriculum~sharing experiment followed a short
- history of U.S. communication satellite experimentation, the results of
" which always edged scientists out into the fringe of techunolecgical capa-.
@ v.. . ) . ) . . “.
: bilities and users - that loose ‘group of visionavies —- into the halls
* of NASA to plead for opportunities to joust with these expensive devices. .
~ As studies with various educational delivery systems seemed to show that
. - ‘medium could affect content but probably not substantive learning, the
» idea of Satellité&delivered eddcation began to take shape. Developing
' éouhtries_par;icularly studied feasibilities for satellite~distributed
schooling across- their rough, untamed terrain to widely separated popula- .
‘tions.
The présent experiment is not novel in its conception; however it
@ ) l..-- ' -l '\.-. v » 3
is unique in its accomplishment. As an experiment, the curriculum=-sharing
-effort has many problems; that the demonstration "worked" at all was a
-surprise to some, given that most funds for the demonstration went for
- hardware, and. only negligible amounts were -devoted to management, planning
and courseware. It is thus not surprising that technically the demonstra-
. tioun succeeded, but that as an exercise iﬁ the pragmatics of curriculum- .-

. : sharing, it left much to be desired.

)
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This report details insofar as possible the elements of the Stanford-

- Carleton~NASA~-Ames project concerned with administering, coordinating, and

-conducting the course sharing.




II. Methods and Procedures

There are several methodological difficulties inherent in this study.
First, classical evaluation requires a baseline set of goals against which
one is to measure a project's progress. Although this experiment did pose
goals before actually getting underway, the conduct of the experiment was
geared more toward simple day-to-day workability rather than any systematic,
well-planned procedural testing of instructional techniques or strategies
to best resolve administrative/economic problems. Hence, any evaluation
of the project must have a hard time focusing on relevant comparisons
between the reality of what happened and paper planning. Therefore, 1
have adopted a case study approach which may serve to illuminate the
project's successes and failures through chronological description and
overview.

Secondly, in gathering information, my role nccessarily could not be
one of a passive observer. Typical of any "in-house' evaluative effort,
my record is biased and not objective. I was frequently pulled into the
role of advocate, representing the project at one professional meeting and
helping to pinpoint soluble problems rather early on. In this sense, my
work took on some small aspect of formative evaluvation: my early findings
were fed béck into the system, some small adjustments made perhaps. I was
not only a "data collector" but rather an "observer participant" as the
sociologist Denzin (1970) would characterize my position. This chronicle
is of course colored by this unique perspective.

Third, it must be admitted that I find it difficult to "social scientize"

this report. Insofar as this is a case study based on fairly extensive
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~all (see Appendix B. for sample agenda of one tcleconferecce). I randomly

sat in on-several of the Carleton courses to observe student behavior -and

- present at one or more of these sessions; and I SOlicited'féedback from

interactions between the-Stanford and Carleton sites. The file documents _ _

~.I rcvieﬁed included NASA-Ames' official log of project status, memoranda .
and lettersl frofessor Parker's files pro&ided some information on the
‘projcctlc development from'a technical concept to a curriculum—sharing
idemonslrarlon and inc]qded many ldeas for evaluation planniﬁg Ken Down's
‘flles 11cluded lettcrs, memoianda and records of project. planning meetlngs.
VThese noted people contactcd, decisions,propesed-and(executed, the experif‘
-&ént's problems and'progressg and'indicated Qhat sorts oflmanagement

. communication patterns were at work. In addition to my formal interviews; . -

I had pumerous informal talks with people invelved in the demonstration,

particularly Ken Down, Allen Peterson and Larry Hofmah,AthroughQut_itSy

[y

“duration.

Everybody I contacted on theiadministrative level was very helpful

-and encouraging. However, uearly everybody with whom I spoke had something

of a "vested interest" in the experiment, since each was directly involved

in it. This necessarily biases their -—- and my —— interpretation.of events

~.connected to the project.

'Considering.the purpose and focus of this case study, (1) given that -

the curriculum-sharing project was more of a demonstration than'an expérin~

ment and (2) given that. I was more - inteiested in conduct and utility of the

-uate]lite System rather Lhan the educatlonal squem (how well .the 1neruC*

tional LPchnology "taught"), I decided to limit my anminatlon to administra—



“tive aspects of the project. I selected key administrative ptocédures

‘embedded in a more general administrative process, bringing into consi-

deration such elements as attitudes toward the experiment, morale, geheral'

funding commitment, etc.; and I examined which elements contributed to

. success, which did not, and why. I also uncovered cost categories relevant
to this project, my intent being to project some financial considerations

for operational systems.



. III. The Context of the Curriculum~Sharing Project: A Brief Review of A

v Social.Applications and Experimentation with Satellite Systems:

The current and potential capacity of communication channels has

been drastically increased by the existence of communication satellites;

In the:U.S.; domestic satellités are now private entitiéé,_generally
"foperating as "telephone lines" fér fairly traditional comm§nicétion_

..sérvices -- data transmission, éomputer_iinks, private‘ﬁhone circuits,'i

'Qand #hé like. The educational communiﬁy QVér:tﬁe pasf dgcade vigorousiyi

" lobbied for access to satellite distribucion modes for the purposes of »

offering educational opportunities to more people and to more locationsy

taking advantage of satellite delivery's possible cost savings, and

" facilitating a sharing of ﬁersonnel and vesources. However, the
: prevailing commercial satellite formats prohibit, largely for cost

.'reasons, educational programs.

Experimeﬁﬁal satellite opportunities, sponsored by NASA or, in the

'cases‘ofathe Applicatibns Technology Satellite~6 (ATS-6) and the
“Communication Technology Satellite (CTS) (dubbed'Hermes by Canadé), by .
- NASA iﬁ~qonjuﬁction with other countries' space organizations, naturaily

prompted several educational organilzations to apply their ideas, to test

the viability of satellite distribution of various services. Stanford's

" ‘experiment with Carleton University is one such test, utilizing the

'»unique OppOrﬁunity of this high-powered experimental satellite, the CTS, .

to explore aspects of curriculum-sharing.
_Experiments in communication satellite applications have been

conducted, strictly speaking, since.the first such satellite, Echo, was
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" launched in 1960 to counterpoint Russia's Sputnik. However, users inter-
~.ested in social applioations,vratﬁer than phone links or data transmission,

' . ete., got their first crack at satellite experimentation with NASA's

Aoplioation Technology Satellite (ATS) setiesg&hich began in- 1964 (although

" the first 1aunch was in 1966).l NASA was iwtere ted in futherlng the Lech~‘
.nical qophlstlcatlon of this techaology, and a communitv of users was

‘anxious to test those uses of satellites particularly adapted to the

technology's biggest advantages —- reaching remote regions inaccessible

"7 by other commouication modes and potentially cutting transmission costs.

Over the years, ATS-1, ATS-3, énd>moreﬁrecently ATS-6 have been used for.

.a variety of experiments; educational, medical, library and teleconfer—
;'encing experiments have been performed, predominantly in the U.S. but in
’.other countrles as well. (ATS-6 was shared by the U.S. and India, and

“.CTS is shared by the U. S. and Canada; other satellLLeq such as Symphonie,

the French-German communication satellite, have also facilitated experi-

- mentation for social applications.)

' The implications of satelliteAtechnology for education are mixed.

- On Lhe positive 51de, satellites seem to cffer opportunities for curriculum-,

sharing among schools, remote instructional delivery, remote tcleconférencing

" with ‘sources of expertise, remote services such as counseling or library
linkages so that schools with extensive facilities can be explolted by less

. well-endowed institutions, increased opportunities for continuing education

(especially -if satellite systems are linked with cable systems), and national:

‘(or transnational) linking of special interest groups} ‘Satellites offer the

chance to sprcad costs across a large number of users.

On the negative sidc, oatelllLes are high Lcchnoloby, And capitul
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" also want to explore the problems of scale —- setting up multiple point ser-

intensive. The potential for abuse by a controlling power 1s great, given

the technological requirements inherent in satellites: heavy initial iné'

vestment, central technical control (for at least mere operational matters),f
.and sophisticated maintenance and troubleshooting personnel backing up the

. system.

But aside from the positive or negative aspects of communicat:ion satel~

\‘liLes, potential users are s*i]l questlonlng Lhe v1abilitz costs aside, oﬁ

‘~sate111te,systems used for education. That telev151on can teaéb" is a

':given, but eduéators wént to see:if the lipkage itself could perform-ade* _‘
-quately; they wént to detgrmine if instruétioﬁél TV'via satel1ite-could‘bé

- easily assimilated into existing educational settings and formats; people

‘vices and~faci%ities, and gettingvthem to perform well for the community df

qsers.—~ inherént in cost-effective satellite use. Experiments using ATS-6
.énd now CTS have focused on projects of longer'duratign.and have employed
. more realistic>settings than heretofore. 1India, Canada and the U.S. eééh

~.tested or'demqnstraéed satellite applications for théir specific needs..

India, focusing on the potential of satellite.fof;fostering national

developmeﬁt, initiated its Satellite Instructional Television Experiment -

(SITE), which beamed educationél television to multiple'semi—remote loca-

tions in four languages; programming content aimed at health education, '

‘traditional education,:and entertainment‘(Singh'and Jamison, 1973).

Canada's current experiments on CTS.are relatively smallfspale

’Ademonstratlonq, proposed and implemenLea, with the uational Depaereut

of (ommunledtlon s (DOC) help, by specific educational or povurnment or
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special interest groups. The DOC, in contrast to NASA, provided
satellite terminals and other hardware for experimenters. Because.

this equipment had to be shared among the demonstrations, Canadian

experimenters had to settle for projects of limited duration. Their

content areas range from medical and health service delivery for

remote areas to interveglon two-way radjo for northern Canada natives

(Casey«Stéhmer, 1977). S

‘The United States' experimentation with more advanced high=~

powvered satellites has been the most extensive of any country's. As

.technological systems for spacecraft grew increasingly-sdphiscicaﬁed,.

concommitantly, ground technology required less sophistication: - the

 concentration of power and beaming accuracy of the satellite itself

compensated for less powerful and less accurate ground antennas

(Hud son, and others, 1975; Lusignan, 1976). Hence instead
of the elaborate tracking and receiving systems which characterized
 earliest experimentation & la Holmdel, N.J. (a-Bell Telephone outpost

“instrumental to much early communication satellite experimentation),

antennas for ATS-6 and CTS have been as swall as eight feet. They

‘can be directed by crude techniques acquired in a short period of

;time by 1aype0ple.‘ More highly-powered satellites paved the way for

increasingl& flexible (and mobile) applications; antennas could be
moved and quickly.set up; ground technoloegy at remote outposts was
simplified and more-easily deployable. -U.S. ;xpérimenters héve takeﬁ
advéntage of thesé advances, for examplé in Alaska wherc'laypedple‘

directed. their own antennas, and among navigational interests (e.g.,"
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the Coast Cuard and U.S. airlines) who tested mobile transmissions.

provided via satellite. One CTS experiment sponsored by Comsat

Laboratories explores terminal mobility and adaptation to disaster

situations.

Yet, it has not been eaqy for users to experiment with social

. applications of satellite technology. Whereas during the sixties the

impetus of the "space race" and President Johnson's advocacy of space

-aéhievements carried technological developﬁents'to the point where
fcértain applicaﬁions for'coﬁmunicatién satellites éeemed feasible
: x(i.e., cosis were:comiﬁg.do@h in ground terminél equipmenfy multiple
" access capabilities'for sateliites;existed, new frequencies were
ﬁgsted), a number of factors-iﬁterveneduﬁo stifle exploitation by
- potential v:x.sers= Probably the foremost of tﬁese was commercialization

Qf communication Satellite'techﬁology: with the technology transferred

to the private sector in 1965 via the Communication Satellite Act,

NASA's role in further research and development was questioned.

First, NASA is prevented by mandate to engage in eny operational

fagtivity;z with communication satellite technology successfully

transferred to Comsat andJIntelsat, NASA had problems justifylng its
intentions to continue R&D in satellites. 3 Sccoudly, a new

adminxstxatlon in 1968 was much cooler toward qpace exploration and

“applications than was Preuidenr Johnson S 4 Third, with a tightening

of federal funds backing user experimentation, those experiments

which were performed adopted a quasi-operational mode (for example, .
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' PEACESAT, and the Alaskan Medical experiment) which more or less safeguarded

investments already made.* This was exactly what the civilian space agency

. 1s supposed to avoid.

By the time NASA formally redefined its usgf‘program for communication :

satellites in 1973, however, a number of "experiments" -- actually demon- -

strations -~ had taken place.s- Building from the Ford Foundation's 1966 L
"prbposal that the FCC authorize a new corporation to distribute satellitg‘>'

"'félevision programs with free channels for educational TV, educational user

'

groups from universities and.foundations, government offices such as the

" Department of Heélth, Education and Welfare (DHEW) and the National Library

of Medicine and-the U.S. Information Agency, as well as private companies

~ still waiting to capitalize on the domestic satellite market ("domsat"
‘legislation had yet to be approved) attended meetings and sponsored proposals

~ for communication satellite applications.

Experimentation began when the Corporation for Public Broadcasting
relayed educational television from the east to the west coast between - -
Januéry 4 and March 26, 1970 via ATS-1; the Law Enforcement Assistance

Administration (LEAA) conducted fingerprint transmission via satellite in
. . : ! Y ) N

'iCaliforﬁié:and Florida to tést-a new identification procedure in December -
uiQ%l using-the‘ATS series of sétéllites; maritime and air navigation andxi

L ?faffic control satellite experiments were spbnsofed by sﬁch»diyerse groups
héé the Maritime Administration, the U.S. Air Force, the .U.S. Navy, the
bNetheriands Coast Cuard, the Federal Aviation Administration, and the'ﬁatioﬁél
bairline.companies; in Alaska, where the-inaccéégibility of many regions, the

‘severe geographical and ciimatblogical barriers and aisparce, dispersed

*Investment refers to capital as well as time spent developing a routine system.

.’
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. population had prohibited regular commercial communication services, ATS-1

was used to demohstrate the feasibility of a satellite radio-based health

network to broadcast a cultural series, '"Crossroads in Time', about life

~ with the Athabaskan Indians of interior Alaska and to transmit other pro-

grams on a regular basis; the University of Hawaii;sponsored-PEACESAT

"(Pan Pacific Education'énd Communication Experiments) in 1971 to network:__
. educational radio to islands in the area via‘éatellite; library networkiﬁg

" and teleconferencing (voice only) were also demonstrated.

" With ATS~6, larger séale projects were triedi " Alaska, the north-

‘western states; Appalachia and the Rocky Mountains were tafgeted for

satelli£e~based services. InAAlaska éducato:s:ﬁounted an oral.language—_
dévelopment céurée forichildrenléged four'tp seven, a héalth educétion |
series, and:a topical series for adults; mos£ of -the eightéep total.
sites were rural_Aiaskép native_villages. Another Alaskan experiment,

the Indian Health Service Experiment,'investigated the utility of

- teleconsultation between local clinics and a regional hospital. An

effort to regionalize medical education took place in Washington, Alaska,

" Montana and Idaho under the acronym of WAMI. Since this area of the:

country suffers from a dearth of medical schools and facilities, these.

‘states used the satellite to expand educational sites for medical studehts,

"and to link administrators, counselors, and managers among area universities

~.and clinics. In the Rocky Mountain region, an educational demonstration

provided career education for junior high students, teacher training, and -

an adult evening television series. Two projects undertaken in Appalachia
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ufocused on (1) continuing education for teachers (under the Appalachian .
.RLgJonal Commigsion) and (2) two~way communications of. vaxying content

A and audiences~for Veterans Administration hospital staffs. The latter

°

developed video seminars, out-patient clinics, teleconsultations and

'_other service programs (filep and Johansen, 1977). Clearly ATS-6

_‘waq a maJOl step Jn 1arge~sca] planning‘for satelliﬁe users.

Most vere sufficmently enthusiastic about Lheir results Lo attempt to

continue or elaborate their programs on CTIS.

" With the 1973 NASA decision to phase down in the communications

p:area,'the Communication Technology Satellite (CTS) may well be the last,'
 experiﬁenta1 satellite available to users. ' In 1971 .Canada.and the .
- U.S. agreed upon the CTS Program. 71 Canada designed and buillt the

spacecraft and the U S. provided launch services. }ormal division of

rcsponvlblliLles provlded that NASA uupply (l) a Delta launch vehlcle :

and 1aunch ‘operations (2) a high~power Lravglling wave tube amplifier ;.
" and its poﬁer.conditionef (3) fécilities fop spacecraft environmentél
futests (4) ground focilitios fop tests of:the new higb¥powered.tube

(5)'share 502 of the oxperiﬁent time and co—investigote the_technology;'
'.fcanadapprovided (1)”the Spaoécraft (2)_the opogee moﬁor.(3)_orbital .
"Aoperétions of the spacecroft (4) ground facilities in Canada for the :

_experiments and (5) shared the. experiment time and technology .

experimentation With the U.S. (Franklin and Davison, 1972).

Whlle Canada was able to. help its users plan their expeliments

and in many cases. to provide fac1lities, funding, and expertise, the o

U.S. cxperimenters solicited their own support; many relled on
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other'goyernmentAageﬁcies, notably . DHEW, for support.

Experiments currently underway via CTS in the U.S. include attempts

to provide education to teachers and health care workers_and other pro;
"_ fe§éionals, portable-terminal*demonstrations (under the Red Cross and
“;}'ComsatALéborétories), library nétworkingiland.video teleconferencing
"'(Westinghouse, NASA,_Georgé Washington Univérsity/Congress), and itvesti»_"
-gatiqns.ihté”link théracterizatibn {Goddard Space Flight Center),:small
' ,t¢rminals~(Goddérd Space Flight Cénter[NHK); and.otber'demonstratidns'

V(Public Service Satellite Consortium, National WOmen‘s‘Agenda);8 Unlike

many previous satellite experiments, most of these involve video and

. audio links, many incorporating simultaneous two-way video -- or at

least two-way audio.

The'Stanford~Carleton~NASA~Ames experimeht'blended technical con-

' siderations with administrative questions. Insofar as it was the only
‘experiment utilizing compressed digital video, a method permitting a

. TV signal to be. transmitted with only a fraction of the bandwidth and

power normally required, there was a technical acceptabllity question.

Additionally, since the satellite component really did not introduce any-
tﬂ'thlng new in texms of telev1scd 1nstructlon, this experimenL focused. on
. organxtatlonal and tcchnlcal ton81deraLlons pertinent to saLelllte—

' ‘_;dellvered curricula.

Hence, within the larger context of satellite applicatidﬁs as they

have developed over the past decade, the CTS curriculum-sharing experiment .
was innovatlve in many ways: it tested compressed video techniques; it -

: integrated experimental courses® into an onpoiug univer ity ourrlcu]um-
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it copied with day—-to~day problems of administration, course materials

exchange, and instructional television across two educational sites.

' %The courses were only experimental insofar as they were belng .sent to or
received fFrom another university. Otherwise, they were established items
within the curriculum, : ) . . |
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‘IV. [Educational Delivery Systems: Is Content Afféctad by Medium?

P B
o

One of the questions people ask repeatedly of satellite expériments' :

~ concerns the effect of the medium on content and learning of content. It

. was'the Stanford-Carleton experimenters' position that the satellite did o .

 1hd§ constitute a medium (ﬁchhanism aside); rather, it was merely a mode gf
‘commﬁnicétion: televised courseware is televised coﬁféeware whetbep-delié
€§ ' o ‘ Qétgd Vié.égﬁle, terrestrial micrbwave,'satellité, or closed ciréuif. |
"_ﬂénce, the demonstratioﬁ's design never tried t§'gopéider isolatéd.gffects.
of«thefsatellite.on theAlearning process QrAéontenf déiiVery. Additionaliy;
o "; tﬁé expérimenters felt that graduate students;Athe target of the coﬁrses,l‘
- >had sufficient motivation to oﬁercqmé lgarniné impediments poéed by technical

problems. Their desire to learn would probably reach beyond any system

il :

'. limitati6ns‘ vHenée, the}cufriCuium—sharing demonstratioﬁ did not wish to
- consider the systemfs e%fect on leafning.
Résearch has shown limited effects of instructional technﬁlogy.on
GD f' | ‘.l.‘learning; AccOrdingito Wilbur Schramm, a researcher who haé eXahined the -
effects df ins#ructional technoiogy more than anydne else, teiévision instruc-
‘tion compared to classroom iﬁStruction evokes no sigﬂificént differeﬁées‘inf
@}.'4 . learning from’;hé>two sources:  ";;.students can léarn a.greag deal from anXA
.of fhe_media, Under most conditions tested, they could learn:és much as
‘f#om face—to~face teaching about many subjecés." >(Schramm, 1977, pp. 34~35);.

Schramm also considered whether so-called Big'Mcdia (e.g., instructional

e .
teleyision and film) are more successful than Little Media (i.e.,4sliQESAand.
- - radio). Such a comparison is cleariy outside of‘fheAPQrvieW of the éurriculum~'
% .isparing experiment, but 1t may be pﬁrenthetically MGntioned that Schramm c§n~
._ s 'clude.d Big Medla have no inherent superiority éver Li:ttlé Media for tgaching'
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- purposes (Schramm, 1977, pb. 33-34) .

.. The most appropriate means to study the effect of.satellite

"1teleﬁisi§n:i$‘proﬁably thfoﬁéh implementing what Dr.~ﬁichael Ray hésA.
5c§lled fmidrothedretical ndtions” (Ray, ié75). Just as it sounds,
Emiérotﬁeory moves a@ay from grand broad—reachiﬁg Conéidsions and'houes

fti_down épecific é%rcumstances, audiénééé,-and effeété. Réy would argue 

.thgt'instéad of examiniﬁg relative effectiveness of satgllité-delivered

"engiﬁgefing courses to gfaddaté?students.at Carleton and Stanford

-universities; and coﬁpére those reéﬁlts ohly toAsihilar cases iﬁ.order

‘to make any conclusions..

But, to‘reiterate; this was not a focus of the CTS demonstration.

" That ‘students ggg_léarn from media -- any media really ~-- was enough

.proof to undertake- the experiment. 1t providéd sufficient credibility

to the underlying premise of the -Stanford-Carleton experiment, which

was that the éatellite mode or television medium should not be subject

A_to another inquiry of légitimacz for teachin'g.purposes.9

Unfortunateiy, what the early ékperimental plans did intend to.

do went unfulfilled: ‘early Stanford proposals considered incorporating’

variations in styles cf presentation; panel .discussions, student

" presentations, films, and demonstrations would alternate with more.

typiéal lecture format. Such attempts would have provided inter-

esting comparisons, working toward a microtheory whicly would ldentify

i, the strengths and weaknesses of a given medium (ITV) used for specific

course material (essentially engineering)._'lmportant and interesting

questions may have been answered had such variations ultimately been
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* incorporated into the experiment's plan.. The following questions suggest

the original interest in varying presentation methods:

plcture as a result of using digital cdmpression?

in the class?

© What is the valué'of_twoéway vidgo,‘@érticuiarly fox

I8 thére-apy meaningful différence in.quality of the

-

jHow:effective is two-~way audio? Do stﬁdenQS tend to -
‘make use of the capability? How important is it to

their'learninglabiiity'and their'feeiihg of participatioﬁi -

student cqunséling and problem sessions?

Do viéwiﬁg~étudénts feel more or less qoﬁfoftable»if.liie.}‘
( fhéyﬂgan alsg éeé other-sfudeufs in.the cléésroqm wiéh
‘ £he prqfessor_giﬁing.the ieéture?~>Does.the fiexibilié§i 4"
.of two—éameré co;erage iﬁpfoﬁe insfruétidn sufficientlf‘f'

to offset Increased cost? Does a front camera showing the

audience make a significant improvement?

- What ﬁechniques are effective for-fQIIQWuup of televiséa

lectures, including student assignments, classroom
experiments and démonstrationss problem sessions?

Is a dialogue on a course subject between.professors

and students at the two universitites an effective way .

t

to make television instruction more:freal“ and

therefore acceptable to students?

How much more effective is a lecture via televisom if

‘prepared with the television audience in mind? For

§




D

iSuperwmedium." (Schramm, 1977, p. 36). He recognized that

examplé, does.ﬁrequent explication by film (of a demonstra- -
tion, perhaps with a time-lapse involved; of é historicél
event; of an interview with an éxpert on the subject;.of
animated information) ser&eﬂto impgove étudent interest

and retention?

Such tests are exactly what Schramm does identify as needed research,

He has criticized traditional examinations of television's relative effec-

‘tiveness compared to face-to-face teaching, noting that "...the concentra-

‘tion of media research on television reflected in part a search for the

M., it would:

have been more useful to have a larger number of micro studies--trying to

identify the unique strengths and weaknesses of a given medium for a given

" purpose, trying to maximize the learning from a particular medium and thus

considering how it is used and how it can be used best." (Schramm, 1977,

p. 36). His thoughts thus run parallel to Ray's.

-Unfortunately, the demonstration at hand did not meet these intentions,

~and no expefimentation with presentation styles tookfplace;becauée'no-fuudS‘
supported it. As I have tried to indicate, varied presentational styles
might have contributed greatly to our understanding of the relationship

". between content and medium.

Invsummary, the planned demonstration was directed toward an interestiﬁg
and potentially quite fruitful program of ihvestigation, moving toward micro-
theoretiéal ideas about television and content. presentations. It correctiy'
disﬁissed needless questiqns.compariug ITV tﬁ.face—toﬁface teaching.. The '
fact that lack of funds prevented the experiment from examining.the éffeét~

of variable presentation styles is a loss.
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V. The Stanford-Carleton-NASA-Ames Cﬁrriculum Sharing Project

A. Early Planning
The cu1riculum~shariag project between Stanford University and CarleLon
ﬁniversity g;ew out of a technical concept developed at NASA-Ames. Essen-~
tially, techniciané and scientists perceived upcoming pfoblems with broadcast -
satellites. . Looklng far into the future, they rcaliz_d that the favored
~i gquatofial latitudg "parkiﬂg space'" for synchromgu-_eatellitee would be fllled
:.at some point; with a finite number of satellites that could be accomodated,
 the problem of nonavailability of space seeméd imminent.ll The logical
_cquﬁteractién was Lo develop notvoﬁly sﬁacecraft.that would opératé at higher
bands (as the CTS does) but alsovto deVélop a way of sending signals in.a
ﬁore'compressed! econoﬁical féshion. Higﬁfpowered satellites constrain the
'ﬁénds{ lower boundary. Digital communication techniqqes whichvwould tranéﬁit
_glsignal in a more compressed manner seemed to answer this difficulty, reducing
"power and bandwidth requirements.
When Reseéréﬁ and Development at Ames developed the éompressed video;.
~and concomitant applications for real time 1TV, lit wés-apparent that an experiw
|  ;ment was needed. 12 Since NASA's pollcy at the time dictated an emphas1s on .-

appllcattons, programs and projects whlch cou]d be used by prlvate enterprlse

. ot laypersons and groups, Ames searched for applications and users, ‘and
stumbled upon CTS, the experimental high~pdwered communication satellite co-
sponsored by the United States and Canada. The group at Ames, including

Dale Lumb and others set about developing an -experiment. Through personal

contacts in Canada, largely at Carleton University, the idea for a curriculum-
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sharing project emerged. Dr. Don George and Dr. John DeéMarcado, involved
in Carleton's "Wired City" Laboratory (é project originally intended-tov

link Carleton, the‘city of Ottawa and sone government‘offices via cable

for educational programming, currently used to explore interpolsonnl

aspects of teleconferpncing) were enthusiastic and began plunning

an experiment.

By November, -1972, a project was proposed to NASA and the Canadian
Department of Communication on behalf of interested participants at

Ames, Stanford and'Carleton.13 Since Stanford had a routine instructional

TV fixed service (ITFS) system, and since Carleton had the "Wired City,"

partic1panto felt thaL jt would be easiest to integrate eYtant telev151on
systems into the satellite experiment.14 The eyperiment 1dea conformed
o NASA' Opportunity Announcement which solicited proposals in the area
of information neLworkingg and curxiculum—sharing seemed an appropriate»
area in which»to_begin research on information networking.ls- However,

a primary focus was to be on video compression~techniques: i.e., the

" scientific/technical aspects were emphasized over jnstitutional or
educational aspects of informatjon sharing. The two schools.and Ames

" proposed the linkage diagrammed in Figure 1.

Initial commitment came from Drs. Bonen‘(specialist in digital

systems design), David*Coll (mana'er of the "Jired City" Laboratory),

- and Donald George (Dean of the Faculty of Engineering) at Calleton, D:s.

. Alan Pettrson (Engineering faculty) and Edwin Parker and Hedther Hudson -

(Communication Department) at Stanford; and ‘Dr. Dale Lumb of NASA~Ames.

Stanford's representatives, expanding original plans} wrote,‘"we plan to examiné
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user aspects of video teleconferencing with emphasis on the use of video

. compression including the ecconomic impact on teleconferencing networks and

the subjective quality of different video cowmpression hardware. In addition,

we also propose to investigate new. techniques specifically directed at the

television medium for enhancing the instructional process including live

‘audio and/qr~video feedback and use of film and slides;"l6 Three objectives

in the joint proposal were listed: (1) to demonstrate the ébiiity to éxpand

"~ the scope.of.instruction by sharing classes between universities with differ-
ent emphases and orientations, (2) to develop optimum c¢lass presentation and
*+ student/teacher interaction techniques for remote.curriculum~sharing, and (3)

‘to develop, demonstrate, and evaluate a costfeffectiyé digitai video compres-

sion system in conjqnetibn with efficientléhanuel coding and modulation.

This proposal was‘éubmitted to NASA and to Canada's Deparﬁmeﬁt of
‘Communication (poc), siuce'bbth countries had to appfove this intetnatioﬁél-;
éxberiment._ Obvidusly, thé focus of the expériment ﬁad by now_broadenéd
somewhat fro& a merely technical development‘project to one incorporatiﬁg :
iqvéstigation of varioﬁs-institutional, economic and educational goals.

. ' L 18 ..
It required five months for provisional project acceptance. - Feed-

_ back from the government agencies involved revealed some qualms about the

" time requirement of the proposal (two hours every day, five days a week),

some technical questions (Carleton's audio feedback), queries regarding the

availability of apprdpriate equipment, and particularly on NASA's part,

inquiries on funding plans. This latter concern stemmed in part from the

then-recently adopted NASA policy of phasing‘dbwn in the commﬁnigation_

fatellite area and the collateral commitment to motivating users to find
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finds from non~NASA sources.

NASA-Ames contracted to develop the requisite hardware, ﬁotably the:

processing Hardware and'ﬁhe quadra-phase modem. Linkabit in San Diego -

was to build-the processor, and Stanford Telecommunication Inc. was to
build the modem. Responsibilities at the two universities concerned

developing the curriculum~sharing portion of the experiment and arranging

.for the appropriate equipment linkups for satellite broadcast. NASA

furnished Stanford a microwave link to NASA-Ames which would trahsmit

to the satellite, and Carleton had a terminal, loaned from the Canadian
Communication Research Center (CRC). Both universities had to add hard-.

ware for the experiment. Both were also to undertake evaluation. Sur-

-prisingly, there was no formal written document. which established separate

réspoﬁsibilities. In fact, NASA-Ames representatives stated that the

presence of such a document wouid.probably have héd little impact on the

S : o 19 . ) . . '
- conduct of the experiment. Each party felt "in control" of its portion -

of the expériment -~ a feeling which later possibly contributed to lack of B

~communication among the three parties. -
NASA-Ames shouldered primary résponsibility as far as NASA-Headquarters.
. requirements. 0 As it turned out, Ames facilitated or engaged in most of

the communication among the three participants,

There were only two face-to-face méetings during tﬁe planning of thé.:
techniéal aspects of ﬁhé experiment bétween,Carletou people and the Ames
staff. On August 20 and 21,ti973, Dale Luﬁb of Ames and Michaél Sites of
Sfanford, Messrs. Coli and George of Carleton, and'Mr; Durr of the Dbc,-énd v

John Davies and Doris Jelly of the Canadian Communication Research Center.
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(CRC) as well as Pat Donoughe of NASA-Lewis (an adjunct to Headquarters in -~

administering the CTS experiments) met in Ottawa, They. reviewed the,experi~”

“ment's objectives, technical requirements and funding, scheduling times, and

began preliminary discussion on course content and accreditation procedures.®

They planned to share one graduate course from each university in video with

voice return to the originating site; there would be one day a week for full

duplex video between both schools in teleconference mode with special lec~ ~ °

tures.. Thé Ames staff also viewed the Wired City Laboratory set-up, decidiug

the facilities seemed adequate to the experiment's purposes.

Responsibilities were- further defined as a result of this meeting. In’

"correspondence to NASA, Ames summarized its responsibilities as development,

testing aﬁd‘implementatiom of the digital video system; Stanford was to

engage in "detailed planning of the college curriculum-sharing programming,

. : Lo ; 21 )
experiment procedures, and experiment evaluation techniques.” Ames also .
L

noted that Stanford was in the process of seeking funds from the Department

of Health, Education and Welfare (HEW) for experiment support. The Canadian.

Project Office was providing the radio frequency portion of Carleton's
ground terminal, and its digital video subsystems were funded by the DOC.

Also at the August meeting participants agreedion a testing period

.durihg June and the first half of August 1976 to work the "bugs" out of

~ the systems, Projected hardware costs, reviewed by Lumb, were:

channel coder-decoder $20, 000
QPSK modem . o .,20;000
. video compression coder 25,000

*As it turned out, accreditation was merely a matter of requesting it with
the Dean of Engineering at Stanford. No bureaucratic decisions or 'red tape"
hindered the matter.




._ It was clear that Carleton would have to buy equipment; funds for.this were,

_found from Carleton's in-house resources. Other technical arrangements

. " - concerning channel coding, teclinical aspects df the<réturn‘voice'bhannel;
g the iF inferface3<and spacecraft compatitility weretdiécussed.

Y. ' . :

. Nine months later the second meeting occurred when David Coll and

Don George visited Ames‘Reseérch Center and Stanford for two days of

. coordination meetings. No problems or changes were encountered, and there

- was consensus that the experiment secemed to be on schedule.

B. Equipment Acquisition

As of the middle of 1974, eqﬁipment delays gegaﬁ‘. Ames’ tiﬁé héﬁée— T
fqrth was taken up by (1) tracking down its equipment, testing it aﬁd
i making necessary alterations and (é) éoordiﬁating technical arrangemgnts‘
C‘. a with Carletqn and Stanford. | -
| While Ames focused on technical_arrahgeménté, Stanford was #o have
.. been arranging the curriculum.énd of things. - Yeé Stanford never hadAa full-
- time adhiuistrator for the project, nor was any oné person offiqially dele-
gated to téke chérge-of ﬁﬁe project. This was to be a‘pfoblem at Stanford.
Efforts to find funding for its participaﬁioh never did éucceed; Parker énd{
" ﬁudsbn; and- later Ken_Déwn of Stanford's Ipstructional TV Network all con;
“tacted posaible sponsors with no success. 22y Pelsonncl at the Natlondl
TnStltULL for’ Educatlon (NIE) and the Natlonal 9c1ence Féﬁﬁdatlon (NSF) .
were contacted in 1974, they being the most promlsing sources for support.
HoweQer, informal feedback revealed that funding for satellite expetiméncs:’
_was a low priority. 2; ‘ o - ’ A S lf -

NASA Ames did grant Stanford $8, 000 to conduct pre-tests on technical

£
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'quallty of compres sed video. Durlng June l97), Dr. Heather Hudéon ran

some tests using SLanford's network and the NASA-Stanford microwave link’

to transmit compressed video and assess acceptability levels for picture

°

".duality (Hudson and Strover, 1973). Later in November 1975,  Richard
' Zachon of Stanford's Institiite for Communication Research also “ran

" evaluative tests of compressed video (Zachon, 1976). This was the only

direct funding the experiment ever received on Stanford's end.

Iﬁ'any event, 1974 was still a time of predominantly technical

.pianning, with Ames and Carleton ordering their equipment. By November
' !1974 Ames reported that it had 50% complete installation of the‘Ames

‘Research Center control, monitor. and teleconferencing facilipy; they. ran -

some preliminary tests the following month. The next year saw several

delays in component delivery and development; this of course caused hold-

Vdps in assembly integration and. testing of thé facilities.

By August 197J the Ames staff realized that the video compressor

- needed subsLant1a1 modification to produce a picture of acceptable quality.

= Meanwhile, Carleton's equlpment 1nsLallat10n and testing was . not much fur-

ther ahead. There were plans in December to test CRC's RF terminal, and '

the Carleton digital subsystem the following month -~ the same month as

" the planned satellite launch. As it turned out, Ames redesigned and
_modified the video processor; completing the work in August 1976; Carleton's

loaned terminal did.not arrive until July 1976. ‘Hence there was 1i;t1e time

to de-bug or to simulate the curriculum-sharing mode.

C.. Couxse P]anning

The most signnficant development at SLanford during 1976 was.
i : o
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.the involvement of Ken Down, head of the Stanford Instructional Television

Network. Hudson and Parker had felt from the beginning that Down's involve- .

- -ment in the experiment was crucial. Not only was Down known as an excellent

administrator, competent at whatever he does, but he also would inevitably -

"be involved in the experiment insofar as the instructional TV system would
 be broadcasting Stanford classes through-thé Ames link to Carleton. Down
u‘vabéepted certain duties in the experiment immediatelyi‘howéver, when he

realized later in 1976 the enthusiasm and commitment of the Canadians at

Carleton, and the wide attention the experiment was receiving, he was some-

-:'what surprised: what had segmed to him a relatively'low—budget, low

priority exercise suddenly assumed major propoxtions. It was a somewhat

unvelcome revelation, since Down was not funded for his efforts, and since.

" the work of his staff in altering the TV system to accomodate the needs of

the experiment went fimancially unrewarded. Nonethéless, Down accepted

administrative reéponsibility for the experiment and became its main

- organizer at Stanford. It wéslclear by late 1975 that no one else at

" Stanford seemed prepared’fo do so: Dr.iParker was. then on sabbatical; Dr,

Sites had gotten another job; Lumb; too, had additional responsibilities

"outside the experiment; Dr. Hudson was away. Dr. Allen Peterson, the
co-principal iﬁvestigdtor from Stanfofd, was an engineering professor who

" aided. Down but did not assume primary responsibility for day-to-day opera-

tions and problems.
By November 1975 Ken Down began to initiate Stanford's discussions -

on‘hittngritty items such as which courses would be exchanged, and who

~would teach them. The two schools were still then.trying to decide whether

to use full duplex (two-way voice and video) course delivery or Instead, to
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" try two-way simultaneous class transmissions with just audio return. The

- latter was agreed upon shortly.®

In February 1976 Ed Parker, Dale Lumb, Allen Peterson, Don George,

‘ Mike Sites, Thomas Kailath aﬁd Ken Down met together at Stanford to talk

.about'administrative problems; scheduling and course selection and selec;~
,{'tion'of professors still had to be decidéd.' By:Aprilcthe tﬁo_univérsities o

»had tentatively éelecﬁed‘the¥r desired courseé, and set up a Scﬁedule for -
f'féoﬁrse gxchange, .Schéduling was sohéthing‘of a problem since Carléton ha§

- a semester system while Stanford runs on the quarter system. As.things

turned out, the satellite itself had-profound effect on scheduling since

téchnical difficulties developed, causing_é blackout to be imposed on its

‘.luse-frbm August 30 to October 18,#%% Hence_both schools adapted to the
_ satellite's availability although not without significant sacrifice, as

" will be described later.

Prdblems with the satellite were noticed in early March 1976 at the';

- beginning of a solar eclipse. CTS project managenent wanted a lengthy
"blackout period to study and solve them; it also began to plan for a‘blackr:

out pefiod during other eclipse times when. experiments were to be conducted.

The currlculum sharing experiment participants worried lest the eclipse
blackout interfere with the conduct of .the exp;ximent Dale Lumb infoxmed

Wasyl Lew, CT% coordinator at NASA-HQ, that 1if the satellite was turned off“

_during the experiment's time, the curliculum~shazjng demoustxdtion would

',*Down also initiated contacts with the FCG concerning earth station applica”

tion requirements for the satellite experiment, using the ITSF station's

‘attorney as lilaison., He was concerned about the stdtion s rebroadeast
liabilities.24

*%An earlier blackout was imposed from March 4 ~ Aprll 14, 1975. Between
April and September, the satellite was used pximari]v for cquimenL checkout.

3
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_ cancel. CTS management agreed not to turn off the satellite at those

times which would seriously interfere with experimentation. The satellite

was, not available until October 18. Therefore, the courses began on mailed

;videotéped lectures.

To return to the late stage of planning, a number of decisions

" regarding course selection and format and responsibilities were made in.

" the summer of 1976. Course selections were firm as_df June 1976. Sténford.

wanted Carleton's Computer Communications Systems I and Digital Systems

Architecture in the fall_qharter taught by Drs. Archibald Bowen and Ulug,
~:e9pectihely. In winter a follow~ﬁp in~SystemSjArchitecture-was selected

félong with Source Coding and Data Comﬁressidnf- Carleton wanted. a course

géught by Dr. Don Knuth on.computer sciehce,'but it was unévaiiablé unt11,' -
winter qugrter; théreféfe in fall Carleton wéé'to recei?g fhree coﬁrses; __“
a;gﬁeStilecture seminar series offéred for one credit called Information
S&sﬁems Sem;har; alleéture course on the Managémedf,of ReSéarch Institu;A

tions offered by Dr. Hans Mark from NASA-Ames and Statistical Signal

';.Pfocessing taught‘by‘Stanford's Professor Gill. Only the last course en-

‘tailed testing in class (Tablé_l).

Both schools had special classrooms available for the demonstration.

At Carleton a lecture theatre, a small classroom and three rcoms for

- individuals- could be“uSed for course recepticn (only the theatretgoﬁld be

‘used for transmission). The smaller rocms had 17" monitors and the theatre

of the room as well .as a 9" monitor for every

'

two seats. Stanford's reception rooms were equipped with one small monitor . .

- and microphone for every two seats. Lecture rooms used for transmission
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-Table 1
CURRICULUM SHARED COURSES 1976-1977

'Fall 1976

Carleton-originated courese:

"Dr. Bowen: Digital Systems,Architeéturé (292¢)
% Carleton enrollment -~ 25°
Stanford enrollment - §

Dr. Ulug: Computer Lommunicatnon Sy temv (also 2920C)
* Carleton enrollimeat - 30
Stanford enxollment - 11

Classes met twilce weekly for 1% hours.

Stanford~0riginated~courses:

Dr. Hgfk . Management of Research InSLttL*ions (?91)
®* Carleton enrollment -~ 20 .
Stanford enrollment, total 36 (clasuroom 14, remote TV' degree
seekexs 5, unreglsterd ‘1, audiLors 16) : :

Pr., Gill: Introduction to Statistlcal Signal Ploce331ng (278)
- #Carleton enrollment - 6 _
' Stanford enrollment, total 70 (Llaqsroom 35, remote TV: degrée a
seekers 10, unregistered 9, auditors 16) :

 Informatjon Systems seminar (375)
Attendance variable at both nodes

Winter 1977

~_Carleton—originated courses:

Dr. Ulug: Computer Communilcation Systems (292E)
. Carleton enrollment — no infoxmation
Stanford enrollwent - 2

"SLanford~orlgluaLed courses: -

Dr. Knuth: Data StrucLures (144A)
Carleton enrollment - no information - :
Stanford enrollment, total 127 (classroom 82, Lemotc TV: degree
seekers 14, unregistered 4, auditors. 27)

|‘ . . L0 . .
' Carleton enrollment. figures reported by John Daniel and Murray Richmond,

in. "Project Report: Educatlonal Experiment in Canada with the Communications
Technology Satellite (CTS)," in Working Document for Montreal-Stanford

. Telecolloguium, June 9-10, 1977, sponsored by the Institut International

de la Communication.
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purpoeet had simi]ar moniL01 arldngementb in addiLion to a monjtor facing
the lecturing professor. - Three cameras --— typically one mounLed ovelhead

. one in the back of the - room, and one in the front —— were operated remotely .

EE U

.from a control booth in the rear of the room.

1. Course Selection

Since the course selection and implementation procedure caused some '

'-second thoughte'later, it is worth exaﬁiﬂimg in detail. Ken Dowﬁ.solicitedi_.
;aavice from engineering faculty on ‘courses to_beiselected from Cerleton.
.,_Allen Petereon; Michael Sites (no longer»ét Stanford but a fecenr gradda;el,»i'
-Thomas Keilathﬂand qun.discussed the Carleton OTferingS<andvcame uﬁon the’ .
'cpurses.lisﬁed‘iniTable_l. Litrle was knowh‘about'rhe_cerleton professdré; and
v.'ehet informetion Stenfora'people'did censider came thirdhanﬁ. 'In.orher‘ | |

:words, criteria for selection vere not nearly as rigorous as those entering:

into a dcpartmenL s conriderations for appOinting a guest lecturer Moraover

course content was not discuseed - only tlL16o and- univerSiLy caLalogue‘

‘ Qourse descriptions figured in the dec1sion process. As may be expected,

the~sanctioning'process occurredivia-interpersonal networks rather than

_forma] faculty meetingo and deans' approval

Ken Down talked about course format with people invo]ved in the ehperl—

. ment already —— notablerAllen Peterson and Michael Sites, and tO’Q lesser o

.extent Don George at Carleton. They declded that the Carleton courses

delivered to Stanford would each have faceltyfproctors to fbllow their

progres‘ and complemcnt the: teaching procees, and Lhat qLudenL would be

graded at thedr ng.schools. This dccielon came. edai]y, probab]y YCllecLinb

‘what seemed at the time the most manageable route‘ﬁb go rather than a
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3decision of any.experimental-thallenge or significance (which it could

have been). Professors Michael Flynu and Allen Petersonfagreed to be -

pxoctors for Lar]eton s courses. Findlly, Dowmn arranged for some pre-

course 'publicity" to drum up enthusiasm for them on the part of gladuate

.Aenaneexing srudean.

Hence by ]aLe August 1976 most of the planning was complete,_as it

should have been considering courses would begln in one month. Technical

installation of requisite facilities and the delivery of equipment were

neérly in order. ' There Was_still no funding for Stanfordﬂs>participation

“in the project and no evaluation arrangements made. .

2. Communication among Administrators

Total commuanatlon among the three participants can only be descrlbed
" as minimali' One Felecdnferenne for planning was held on August 19, J97o
between.thé two hnivefsitics. ‘David Coll and Don Georgze were present fo;‘w
'Carleton; Ken bown.nnd Allen Peterson_(andinerhaﬁs‘nne or ﬁ&o nthers) were'.
pfééémt foriStanforn. During this session tapefexchange problemé (for,thé
-lAfirst two weeks of classes®) and snheduling ardund Thanksgiving vacation
. in the U.S..were the cqnversafion snbjents, althgugh the teleconference

also served to test out the system. Other than the mectings described -

above and this teleconference, direct communication was negligible. Ames

. was the most heavily used link, often relaying messages between the two -

29 ' ‘ ’ . ' ;
schools, Ames may have had, on the average, oone exchange per week with

0

','Ken Down:during the experiment. DMost of those exchanges concerned tech-

nical matters for which Ames was a logical relay. When nontechnical

*Anticipatin5 Lho initial two wcoks use of mailed videoLapes to start the B

course, Stuart Paterson of Carleton's Wired Gity Laboratory ma:]ed a tape
ru Ken Down to see how long it would take (fou1 days) . 27 :



@

>

36

questions were at hand Carleton sent substantive queties to Down . through -

:Ames; Ken Down.preferfed to deal directly with;the Carleton personnel and

_ generally phoned them. All told, there was surprisingly little communica-

©

tion regarding actual mdnagement of the course exchange or course content.

It appearé that gigegg'communication between Carleton and- Stanford was
i * . ) 1 . . .

It may be worthwhile to note that the entire experiment was_planned“ﬂ
. and executed by an "extended family" of acquantances —- essentially an
Mold boy" network. Perhaps because this network operated, the levels of

©: trust in ”unknown'quahtities“ (for example, Ken Down was not directly

acquainted with Carleton people) were higher than they'might have been -

had some other mechanism (such as formal university accreditation and

‘V-faculty approval;pr0cedures) brought the parties together.

D. The Demonstration

The actual start of the experiment in October, using mailed video-

_tapes, was disastrous for Stanford. Initial enrollment for the two

Carleton~originated courses was high at Stanford; 18 students for Bowen's "

course, ?9 students for Ulug s. However,; the videotapes arrived at

-Stanford out of sequence and sometimes unmarked. Only four sessions of

-each class were’ taught on tapcs (two weeks), but that was cnough to drop

enrollment 1n one class (Digltal Machine Archltechtuxe) down to five

‘ wetefdissatisfied with the level of the course; this may-also explain

that enrollment drop..’ Hence by the end of the second week. enrollment -

in the éxperimental classes at Stanford totaled sixteen,

. particularly infrequent since Carleton preferred to commuaicate via Ames.BQ

ipeople} and the other to eleven. One proctor reported that the students’
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‘they asked Ken Down to get them. Naturally they were late. The mail

. with eclio suppression.

37

Problems developed immediately, mainly as a resﬁlt of delayed mail,

Carleton students had not gotten thedlr yextbooké for Gill's course on time;

i . .

.“&provéd td bé mﬁch'slowef.than ﬁaé originélly expeb;éd and Custons alwaysl;“-
l;;éok somé'tiMe. »For example, wﬁeﬁ Do&n Sent»ﬁhe textbéoks to Carleton |
>ﬁﬁey topkjwel} over tw; weelks tolérrive in tﬁe hands>of Carieton spuaenté:;::
 One course outline did~ﬁot~arrivé at_Stanfﬁfé-ﬁﬁtil Novémber‘Z.. Aiso,
.‘fréfeséor U;ﬁg'relieﬁ hééVily”oﬁ_his ow#-ﬁéﬁeé fof-1ecp§ge.ﬁgtéfiél,‘wﬁi¢g;iﬁ
‘Wgrevéeut to Stanford_&here»ghey_weré cépied'gnd:aistfibuted. These in»ii %.

"}Qériably arriyed too 1até fbf»thé iﬁtendedulé;#ure, cau$ing.dismayAamqng:;

the students.

The courses went ''live" on October 18. - While using the satellite was =

" a vast improvement over videotapes by all accounts, significant problems ..

existed. - The largest‘dnes at>Stanfofd were dropping out of'thé audioftalk~'

back capacity, and}dccasional picture break-up. Carleton reported problems

.>*with video and some noise problems on audio; it.was also having difficulties

31
Many of these problems were not detected by anyone who could do any-
thing about’ them until it was too 1éte. Three teleconferences, one Novémbe;'3,

one December 16, and one Januafy 25, 1977, served té clarify, and in a fewiA'

“(but not all) éasés, resolve problems. Additionally, questionnaires froﬁ:
';both Stanférd and darleton wergiadmiﬁistéréd #b‘studenté at both ends (alihough
i‘: the éianfprdndesigned queétioﬁnairés.édminiétered at Ca;letonvnever madé it
:back‘to Stanford. for énalysis); The teleconfefeﬁces‘and Questionnaires

~made little or no formative impact on the experiment. However, since

these resources provide the best summary of the demonstration's progress,
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1'I.re1y on them heavily for the following remarks.

Four main problem arecas emerged from the demonstration, each of which

‘is considered below.

(1) Institutional accompaniments to the system : . -
"g_ As mentioned above, possibly the most critical failing. 6f the system

was the mail.® Videotapes, lecture notes,“textbooks, and exams all went

- through the mail. Rarely did any arrive on time. Questionnare results

" reported that late materials caused frequent problems for students.

- Teaching- styles had to adapt to the systen. ‘This was not a problem

“for Stanford professors since they had taught ITV courses previously.

Carleton professors, however, felt strong_bressure to adapt to the system;

. Professor Ulug found himself compressing lecture material and covering in

one session much more than he would have in the usual live class. His

format using videodisc eliminated teaching redundancies but made much more
. work for himself. Professor Bowen, who was teaching his first graduate -

'.class; found the medium impersonal and lamented the lack of relaxed, informal

ambience that should characterize graduate classes. Both he and Ulug found

.the time requirements tremendous, although had they taught the same course
‘a second time there would have been payoffs. Hence insofar as teaching

. may be considered an essential accompaniment to the basic system, adapta-

tions were necessary.
. In contrast, Stanfordfs Professor G111l did not change preparatioﬁ

for his course at 'all; Professor Knuth found it hard to have live discus-.

*Establishing a fast service facsimile might have helped. One existed
between Ames and Carleton, but it was rather slow (6 minutes/page).
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sions with the Canadian students and felt there was little Interaction
‘j~bétween himself and the students. But his preparation mode and time

-requirémeﬁtéﬁwe* 5 he expected they would be.

'(2) ” Tééﬁnical quality .

"ﬂ*fQuestiohnéifes indicated that talkback éapability (audio return‘to
bérietoﬁ) ffeduéntly disappeared for étanford students. In spite of this“,
studeﬁts repéptéd that talkback was generally used (on a scale of one to.
'fiyg, tﬁe average was "2.6" with "3" being "sometimes" used), although
periods of inoperability mitigated iﬁs usefulness. Students criticized

¢§amerawork in.Carleton‘Q.lectura présentations, desiriﬂg more intetésting
»visualé and mofe;camera synchrpqization with the proféSsor‘s points..
»:’Stanford students rétéd sound quality as acbept&ﬁle, but é‘range of anEWefs
; on picture»quality indicated iﬁ Qas:not entirely apceﬁtableg Diagrams anﬁ
written material éometimes suf fered pbor resolution due to the disc graphics,
and‘ProfessorAUlug‘s usé of videgdisq causad initiai problems. Carleton )
suffered from the noise and echo suppression probiems. Also; a picture
"breakup préblem.beéamé dominant for Qanada; iﬁ seemed to be degenerativé,
~‘:_gettipg worse as the system aged.- |

A Ken Down's initial reaction to the plcture format of the Carleton

- courses'haéfsomewhat negative. Having read the Wired City reports, he

expecteduto see a format reflectiug more experience than appeared inlthe-‘.f 
__first class sessions received at Stanford. For instance, Professor Bowen f

éﬁobd directly behind the errhead‘cémera during his first lectpfe, blockiug
" 1his4face from.vieﬁ of.the television students for the entire class period. '

Audio in Professor Ulug's first few lectures was so distorted that it was

Cnearly indiscernable. - Down noted that both audio and video improved over

time.
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(3) ' Testing, gradiﬁg, and students' reactions

All final grades were awarded by each studenffs "home" schooi.: Final
e#am-grades and final grades were ﬁhe_responsibility of the student's own
schoél‘on the grounds that this would ensure‘cqmpaiability‘within each

institution's grading process (d.e., students'jgradeé would not suffer if

- télgvised education did not "measure up" to live education). The guest
‘ lécture course transmitted to Carleton had ﬁo ﬁests; Hans Mark's course
:yequiréd a-term paper which, for Carleton students, was gréded by David;Coli
at Carleton. Gill's course, however, entailed a midterm exam, a final exém;
_aﬁdvinterim homework. Gill graded onlytthe midterm.A The homewérk assigu~_
‘ments would haﬁe been.returnéd.tob,late té Carleton students had he gréded

_ them because of the maills time delay.

_Prqfessdr Bowen's final_exam Qés graded by Michael Flynn at Stanford;
Bowen only gave out one_éssignmeﬁftduring the term, also éfaded by Fiynn;
To supplement‘the coufse Flyon gavé'the class édditional homework, held two
two-hour tutorialé, and another which served as a final e%am.

Professér Ulug's course recommended extensive reading and:preparatioﬁ._‘

Allen Peterson proctoredvthis course with the help of one - taching assistant.

"Ulug had no routine homework assignments, and gave two exams and one addi-

" tional math exam. Peterson graded these.

While it dis difficult, if‘not_impossible,Atb separate;students' reac—

tions to a professor and course content from reactions to the mode of course

'delivery, I found that students relied heavily on' their own proctors to

sort out the course material, organize it, and select the most. important
points. Most students made no major study adjustments to these courses and

most felt the grading process was acceptable. Two-thirds indicated they would

. 1take another satellite course in the future if -one sufficiently interesting

was offered.
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%) Morale and enthusiasm :

The early videotape experience and unexpected workloads for Ken Down, .

his staff and the proctors eroded enthusiasm for .the project at Stanford.

The proctors were overwhelmed with the time required to merely assist in

the courses.

There was some individual dissatisfaction with the level of the

" “computer architecture course and with Professcr Ulug's presentations.
. The students who remained with the courses did not seem to lose complete
i enthusiasm, although they became less than excited about the demonstration

‘experience.

Ken Down waéuplagued with administrative problems involving every-
thing from textbook purchase for Carleton, to-technical transmission

hassles, - to coping with assigning "extra" work to his staff, who felt that

.the experiment distracted them from work which would.have had a more direct

- . impact on the operation of the Stanford TV system.

It 1s hard to judge Carleton's level of enthusiasm, but it seems to

?Have been generally higher than that of Sténford's-(Odden, 1977); ~Théir

overall effort was funded, hence they possibly were able to devote more

time and energy.to the experiment.

Both Canadian professors were shocked at the time réquirements of

"phe system;  Professor.Ulug eéﬁimat&d thaﬁ he sﬁent,twenﬁy hogrs per
i_lecﬁure preparing videodiscs and.materials‘to be xeéroxed for.studenfs at

" Stanford, Bowen was sdmewhét annoyed with thé~téchnical bugs in th?
‘ s§stem,.and diséppointéd about the iével‘of rappért he -had with Stanford
1‘students. Unfortunately it was dpl& in Jéuuary,:after the quarter's
fi&ish, that the professors at bbthiénds 5égan'to make'suggesgions aboﬁt’

how to improve the level of interchange between students and teachers over
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-~'period, form the basis for suggestions about what might have been improved.

. Some of these suggestions were infeasible, but many were not; had more of -

- between Stanford and Carleton. In.particular he desired either more tele—'

: hroduction,cupabiltt{cs and format.

the satellite.

E. Second Quarter

By the beginniﬁg of the second term each school decided to exchange

°

only one course each.,  This in ltself is some indication of the morale of

. respective staffs. The suggestions that could have improved the conduct'.f
of the courses came too late for any sort of test or implementation.

-i*Dﬁring the second quarter Carleton received Professor Knuth's '"Data

Structures" course, ‘and Stanford received the follow-up course given by

Professor Ulug, with attendance in the lattex staying at two people.

"“F, Tindings and Recommendations

As noted above, three teleconferences were held to link Stanford with

-~ Carleton staff, professors and students. -  Two of the three were dominated

1~ by immediate concerns regarding technical problems of the system. However

the last focused on administrative experiences and reactions. These, along . -

4

with student questionnaires and interviews during the October to December

the probiems been anticipated steps might have been taken to improve the
overall performance and conduct of the demonstration.

First, Ken Down felt a strong need for more direct communication

‘conferences or, better still, more face~to-face contact with Carleton in. "
the planning stages. He would have benefitted, he felt, from a tour of

the Wired City facilities so that he.would have had some idea of Carleton's
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in&ereéting formats (Appendix A).
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The professors involved had many‘suggestiohs for improving inter—

action with students. Professor Ulug said he and Carleton students felt -

the presence of Stanford students very strongly, but Professor Bowen

suggested that duplex video would have nade a pgreat difference, and even

"':13uggeéted thét constant video of the professof could be altered by

"bcéaéionally'reyersing the video sé that he éoﬁld see Stanford students.

. Profes§or Knuth from Stanfofd also félt that eye’contéct waévimpqrtaut
Itq'hisiteaching5 anq he wouid have preferred being able to see and hear
;éarleton students ﬁore_than was possible ip the experimental mbde.: Pro—-
fessors éeaching these courses for the_expériﬁent had.little,or_ﬁo input
‘in project planning. They probaﬁly should Have.been consulted sipce they
1ﬁere-iﬁ fhé best situation to'anticipate problems with studentjintéractiou

" and to make suggestioﬁs to solve them. Had they been iﬁvolvéd'well befofé

. the_experiment's start; more attention might‘have been paid to special

téaqhing opportunities provided by the satellite —- such as varying

y ppesedtational mode, soliciting student feedback, and so forth.

Stanford students seemed quite willingxto-cope with the technicals’

problems presented by the system. ‘However they Had_stronger negative

" yeactions toward problems such as late materials and adequacy of the

materials for their needé. They found.proctors' presence helpful if not
necessary, and they wanted from proctors the direction that the
Carleton presentations did nbt seem to -provide. Stanford students rated

professors' presentations as adequate, but commented that more conceptual

" focus was needed, and that they would have appreciated more visually

.
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Unfortunately, even under the best of circumstances, it would be hard

to separate students' reactions to the system from their reactions to a

specific professor and a specific. course. Reactive or interactive effects

- of one on the others are inevitable. Hence it is hard to reliably evaluate

students' reactions without some means of "controlling" variation for

:inéividual p:qfessor. Clearly, this is imﬁossible. If we had had.com—

;:pérable samples for each of the two Stanford-deiivered classes, it might

have been evident; but with the small and~unequa1 samples we had here

(five and eleven students), this is inapproériate.

Data from Carleton students, assessed using a different questionnaire

f‘deéigned by Carleton (élSO in the‘éppendix) are analyzed in another_reportgif

iﬁ'fésults seem to show a moderaté positivé.reaction to the- experiment from

'.bpth schéois"studeuts, with no'significant_diffefeﬁce between Carleton and -
:sfanford studentg oﬁ any dimensibn‘except Carleton students réacté&;more |

positively‘toward the 6vera11 éyStem than did Stanford students (0dden, 1977).

‘Students suggested thét they would have liked more homework, improved -

. technical quality, and notes in advance of the lectures. Some thought

proctors or TAs could have provided them with lecture summaries, or more’

';readings, or felt they could have been more available for consultation. A

few~sﬁggested the proctors teach the course -~ in other words, eliminate-
the '"shared" component.
In summary, the predominant feelings of students, administrators and

professors seemed to be: (1) administrators wanted more interpersonal

communication and contact with planners, and move lead time on such things

‘as lecture notes; (2) professors found interactions with distant students
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‘unsatisfying, and professors unused to ITV had to adapt to television
format; (3) Stanfowd students did not complain about their interactions
- with professors, but found technical problems  somewhat annoying, course

formats objectionable, and delays in acquiring materials bothersome.
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VI. Cost Considerations

Ope item gll communications satellite users examine these days is
.cost. Unfortunately, not\oﬁ1y are experimental satellite éésts a difficult
. i

1Base from which to gencralize, but also 1t is hard to know exactly what to

- look for whén asseséing»potential operational costs. One of ﬁhe goalé of
:'“the Stanfqrd~Carl¢Lon~Ames experimen; was to inyestigate costs, with

.operational:systems in mind. Expliecit dollar figufeskare imbossible:

~Aﬁes' costs can be estimaged (predominantly the hardware component),'bﬁt
A‘Sfanford‘s are impossible since ali were absorbed by the”Insﬁrucﬁional
Television Network witho;t-separate'funding. 'Carletoﬁ, on the other ﬁand,. _
héd.SOme funding to subqut special experimedt persommel and expénsés;
'_perhéps their cosﬁ projectioné will be illustrative of a typical cufricpluﬁf
l'éharing projec;'s costs. One way tc salvage sémg of the economic informatioﬁv
from the égperiméﬁ£~at Stanford may be to look at cost“categogiég; items or
areas which absorbed exﬁenées ~- many of theh rather unexpected.

Before embarking'éu this“howeQer; it may be.well>to briefly éénsidér.

the ideological framework in which costs play. a rble; Obviously, satellite
~ ‘users are interested in costs in order to know if an investment is worthwhile.
?wo perspectives'genérally reign here: cost-effectiveness evaluation and
cost-benefit evaluation. While even economlsts argue over precise défihitions
. of thé terms, for our purp;ses we can say that cost-effectiveness trades;off
costs pér“"gnit" of result, such as level of education, 1mproved health
'caré, and the 1iké; if compafes inputs tO'odtputs, calculating the cqst~

of a systeﬁt then géneraily.comparing that cqst to ohc obtained under
dilffevent systpms or methods offering the same oﬁtput'(chgs, 1976) .,

(With respeet Lo satellite technology, a cost-etlectiveness comparison is
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often wade between satellite~delivered courseware and face—to-face

© teaching). Cost-benefit analysis entails the relationship between a

system's outputs and general social and/or economic goals: here, frequently,.

goals cannot‘be rated against each oth¢r,in dollar terms. For example, how

.can Qe evaluate the relative usefulness of a philosophy profesaor‘Vegéps a
Z'yogaAteacher? 'Cléa?ly.a social decisioﬁ is.needed;*an evaluation based on
ﬁ'#hpApoint of view of society as tb_which goals are mbst desirable.- Once

‘the benefits have been spécifiedAin terms of dollars, a ratio of costs . to

benefits may be evaluated, and trade-offs may be more evident. (Levin,

(1975) chooses to define the two approaches by stating, "When the effective-
" ness of programs in achieving a particular goal‘(rather than their monetary . -
“values) is linked to costs, the approach is considered to be a cost-effective—

‘ness' rather than a cost-benéefit analysis').

As pointed out  earlier, satellite technology was recognized long agb

as;ohe_means-to cut education costs by spreading them across a large

'population; it was also seen as a solution to expanding educational (and

other social service) systems to inaccessible or remote regioms. But in far

too many cases, enthusiasm for the medium has outdistanced cost and other

. considerations.

For examplé while Klees and Wells (1977) point out that users of

advanced‘technologf typically "hoped that new-technological approaches

fcan contribute to advances in efficiency and productivity for the education

sector, similar to those that have been attributed to technology improvements

in other seétors'of the economy," few have unqualified praise for high .

technology. One critic notes that many countries newly acquiring television

(for national developument, étatus, etc.) face the problem of suddenly having .

" a horse without a carriage -- a medium without any programming (Katz, 1973).
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This is all by way of stating that an infatuation with technology may

ha&e blinded us to valid comparisons and evaluations of goals, alternative

~methods of achieving them, costs, and the larger scenario of capital-

°

Cost effectiveness and benefit analysis may at least make plain

decisions and priorities entering into a commitment to a téchnology—based

- education system: once consciously entered into a decision equation, costs

“and priorities can perhaps be most reasonably examined.

© A ‘Costs in the Carleton-Stanford-~Ames Curriculum-Sharing
Demonstration

Curriculum~sharing in the United States and Canada is not new. For

.yeéfs we have had radio networks, extension education;-and instfuctional
\"felevisionvthgt have all operated as curriculum-sharing entities. Effective
.~néss and utility ﬁave begn demonstrated (Séhramm, 1977; Gibﬁous and others,-
~.i977; Jamison'and others, 1976). The'kéy coﬁsideratiom in a developei

country context is whether or not satellite-based curriculum«sharing can -

_produce~theAsame or better result (assumably learning) than other means

for equivalent or lower costs.

-~ Outputs.

The "output" in the educational setting is usually learning measured

.objectively by tests and controlled experiments; more subjective measures

obtained ‘through interviews and participatory observation can also provide

informétidu_on cbmpafability of learning achieved in different settings.

The problem with measuring outputs is that one is not always sure that
" outputs §ré directly comparable across measurement instruments.. For éxample,

‘critics frequently point out that while computation tests for a math course

may show equivalent learning for televised and non~televised courses, therve
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. , ére» éixvays other l_c_J_Q_(_i_%_of learning. taking‘pl;ce in various educationali |
_eﬁvironmauté ~- role modeling,.participation_skillé, visuél skills? and -
éo.fortﬁ.~“ that are not amenable to asséssment thxrough computation tests.
The quintessential notion is that every teachihgvmedium has its own
”content", and that content is different for avfeievised.CGurse than for
a nonLaleviaLd c0u18e. Such diffe rcn;eq mnus L bé.cdﬁsidéred when evaluating
.ouLputs even though they are not eaq1ly quantiflablc. In the casé of a
'situatlon such as the one at hand w&ere hlghly moLivaLed graduate level

’:sLuAenis are 1nvolved, Lhe proper output may be measures of learnlng and

a scale of student attitudes toward the system.
& : S '

vIntuté.

. ’ ‘ The input side of an evaluation equation must include all costs —-

& o ‘ , ' S » A -
time, energy, equipment, materials —- utilized in a given system. In

. the case at hand, since most of the "costs" were volunteered, this isg

- impossible to total. waever,-we can make some estimates of experimental

=%
“F

hardvare costs and :then move on more general cost categories for other
' expenses.

. NASA-Ames purchaséd special equipment, ard also carried development

FrEts
Y

and testing costs for that equipment.®* Tour general items of significant
" cost were: the modem, which including development costs came to $55,000

(with a copy for Carleﬁon costing only $20-25,000); a video processor

’ thch iﬁéludimg.developﬁent ébsts came tb $65,000 (a copy for Cérlétoﬁ cosf
' ‘only 360 000), an error- corlecting coder which cost 922 OOO (a second
E ) coder was leased the purchdse cost of which -would have bteen $18, OOO),
ST
i ‘ o "Lhe Lranqmittiug station cost’ moxe Lhan QJOO 000, but that f:Lp,m:e is'mis~
leadinb since sLatiou equipmenL is more sophiuticated rhan the experiment '
@i

® lhe se cosls are apploximate.
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alone would warrant. = The station, it must be remembered, was designed

. for capabilifies beyond those needed by the CTS experiment. Hence its

cost is not really indicative of bare minimum costs for this demonstration.

-Three peoplé wvere mainly responsible for Ames' effort: Dale Lumb,

iLarry Hofman, and E. H. Gross, the Ames' RF engineer. First, planning and .

-gqpipment deveiopment/testing required their time. In the later opera-
HHEional pliase, management activities, coordination and operating the

:t?ansmit station two-hogrs per day conspmed_héurs; reﬁorts, meetings‘

and consultation with other CTS experimenters also bit into schedules.

Overall,~this amounted to:nearly two persons' time continuously.

The Institute for Communication Research contributed swmall amounts of

. time to the demonstration. Ed Parker estimated his time spent on the~demon—.
stration to average about four hours per month over a two year period, which -

.went toward project planning, writing proposals, and attending coordination

A

- meetings, Heather Hudson also contributed time to project and evaluation

planning. She chaired a committee reviewing the evaluation plans of all

. CTS social experiments and represented Stanford at CTS users meetings in

this capacity. The Institute also conducted coﬁpressed-video pre~tests to

~ %% A breakdown of station equipment costs includes:

hlgh—powered amplifier (klystron) $ 16,000
power supply for Klystron - o .. 25,000
up converter S ' - . 4,000
down converter - . 5,000
~impatt diode amplifier _ ' : . 6,000
antenna, mount, & feed o .. " 19,000
preamplifier (for antenna) I 4,500
phase lock sources (2) ' ' ~ 8,000
oscillators (4). ‘ L - . . 4,000
audio and video switch . . 8,000
other test equipment R 18,000 +
mLCLOWAVL 1ink between Ames & Stanfoxd 24,000
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asséss use acceptability (Zachon,.1976). As>previously mentioned, Ames .

awarded Stanford an $8,000 grant to do this evaluation. The present case
study, which began in November 1576 énd followed the project through its

diration, represents the Institute's overall evaluation:of the project.

‘It had no direct funding, except for secretarial support and supplies.

brovided by NST gfant MCS 73 07973.

The Stanford Instructional Television Network made substantial

~ contributions to the demonstration in terms of time spent by personnel

and in terms of material costs it absorbed. The only. reason it could

“absorb them was because of its already extensive operating system. Major
bcomponents of the Instructional Television Center's instructors' participation
" are listed in Table 2.% All of these costs are variable depending on course

' enrollment and number of courses shared. We can predict that the most

important incremental costs would be personnel costs (administration,

" professors, staff) under opérational'circumstanées, in light of the fact

Stanford's TV network currently spends 80 percent of its yearly budget on

personnel for courses. We must note too that Stanford's costs for the

- _‘demonstration represent the bare minimum effoft and resulted in a product:

" that may not have been acceptable under cther conditilons.

This project relied on the ‘availability of already existing facilities

at Stanford and Carleton whose technological groundwork ercly requ1rcd
“some alterations to link with the communication satellite. Additiona]
- costs of an operational curriculum‘sharing endeavoyr based on similar

‘- highly developed terrestrial facilities would largely be determined-by the

gslze of the curriculum sharing or distribution network.

Thesc categories are based on personal observation of operations as well
prov1oug reports on the operation of the Stanford Inmstructional Television
nctwork. See Jamison and others, A.I.D. Studies in Education Techuology

"Cost Analysis for Educatfonal Planning and Evaluation: Mcthodology and

Application to Instructional Technology', January 1976.




control room and apparatus

' TABLE 2

Breakdown of Stanford's Inputs to the CTS Experiﬁent

INPUIS

. Personnel

Project ‘administrator

" Telavision staff - technicians

Television staff - camera people

. Professors

Teaching assistants

Proctors .

Secretary

Facilities

Stanford Instruction Television }
studio facilities

% Provided gratis

ALLOCATED

Ken Down, ona—Louth time in start up
phase; less once routines became
estaollshea.

10 hours/week for three courses*
One per lecture; $lOO/c0urse*

One-fourth time, cost = $2,000

$2,400/course®

One for Fall Quarter only, one-half
€ $370/month*®

Two during Fall Quarter, at
$800/cou;se each¥ :

None allocated

Usual broadcast cost of operational
system is $35/course Hour, prOV1ded
ratis

-52-.

.Variablé,

& 7‘:} [ . 7’\\,'
@
REGUIRED
One half- or full-time administrator

Same
‘Same
Increased payment for more time pre-

paring class for TV audience, gener-
ating new teaching techniques, etc.

~ One per course, depending on all oca=

tion of proctor tlre and responsi-
bilities

Ten percent tlme per course

= $800/
course ‘

One half~time position

depending on number of
participating schools



Table 2 -

Breakdown of Stanford’'s Inputs to the CTS Experiment

CINeUTS T ALLOCATED

Yaterials and Equipment

Videotape (for two weeks of lectures) - None allocated but
: ' used 10 60-minute
tapes. '
. Duplicating costs for classroom - ) None allocated but used-
materials o : o . " approximately $70 worth.
(Extra format reguirements: .slides, : None used or allocated

tapes, film rentals, etc.#*)

QOthexr

Mailing‘costs between schools - . ‘None_allocated, $100 here..
Telephoﬁe costs between two sites _A None allocateé, cost $200.:
Travel: coordinating @lans,‘site, : " - Nome allocated.

vigits, etc.

(Auxiliary services such as high . None
speed facsimile¥)

 *Not.used in this experiment but possibly utilized in operational format.
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_ REQUIRED -

$12/lecture or approximately $120
total here; variable otherwise at
$12/1lecture- '

Variablie

Variablél

Variable
Variable

Variazble with system size

Variable

N



-

|
|

~
S ‘
Eed

e

54
B. Assessing.Cost—Effectiveness
The ériticél question about costs for curriculum—shariné netwotks
is how Satellite—based dist;ibution cost compares to that for other dis—‘

tribution modes -~ such as cable, ITFS, closed circuit'televisioh, and

“mailed videotapes (for video courseware), assuming the same benefits or

outputs are common to each educational setting. Cost accounting is

“impossible in the case at hand since (1) satellite time was free, (2)

much of the equipment was newly developed specifically for this experiment

and as such is not representative of operational equipment costs, (3) much

”,bf Stanford's effort was essentially donated, and (4) it is not clear
that what sufficed for an experimental system would have been an adequate
_operational system. Had we been dealing with an operational system which

did not have development costs, we would have to pay attention to important

details: when compiling facilities costs, depreciation costs, and oppor-

 tunity costs must be figured (the latter is especially important if one
-considers that ITFS facilities used for satellite curriculum-sharing could

ingstead be used to expand course offerings in its own network vicinity);

also, if facilities are used for more than one purpose, computations must
reflect this.

Ultimately, what the analyst arrives at is an average cost per unit

~of "effectiveness" under different curriculum-sharing modes. Unfortunately,

this demonstration was not designed to provide "output'” measures of effec—

tiveness (e.g. learning and attitudes). Hence, we really cannot go very

far in assessing cost effectiveness. The relevant . tradeoff with satellite
distribution is typically the number of students reached --— at albeit high

total costs. but probably low per student costs. A system with high volume




and already established facilities could probably pay for itself on a
tuition basis. Tf tuition .at schools such as Stanford now prices
courses at about $100/unit, the average three~credit course costs a

student $300. If we estimate satellite distribution costs at $500/hour¥®,

‘a 30-hour (three credits over ten weeks) course would cost $15,000; this

means that 1if at least 50 students paid to receive this course at remote

locations at Stanford's tuition rate, the distribution system could

conceivably pay for itself.

This..assessment of costs and possible,ogtputs is not completely
satisfying. Nonetheless, it is as much information as can be provided,
within the demoﬁstration's design. The sort of curriculum‘sﬁaring in
which Stanford participated seems as if it.cbuld be cost effective at tﬁe
§15,000/course cost, provided_thé»educational experieﬁce was of

acceptable quality. The latter may be answered by future experimentation.

"% The $500/hour total figure depends on ceconomics ol scale withln a

distribution system, but is a figure currently In use among planners
for an engincering consortium.
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VI. Conclusion

One main purpose of experiments Such as digital curriculum-sharing
is to provide information which can contribute to future oberational
know-how. It is the evaluator's role to separate the'meaningful'informa{
'tion from the meaningless, and ﬁo offer an interpretation of and perspec-—
ﬁive on tﬁat information —--in short, to explain failures  and sﬁccesses,
to identify areés ripe for improvement, to suggest alternatives to the
tested ideas or projects which might achieQe similar ends.

The Stanford«Carletoh—Ames effort does provide g@idénde relevant to
‘establishing an operational system. It was a success: for six months,
';two universities exchanged courses on a daily basis, coprdinéting sending .
and receipt.of study materials and exams. Yét, there were'many elements
of the plamming and operation.which might have been improved; While
this‘éxperiment comment:s only on one kind of course content (graduaﬁe
éngingering courses) presented in one format (lecture), we can.generaliie
from its results to a broader field of university-~level Qurriculum~sharing
endeavors from the following~summary of successes, problems and possible
“improvenments of'various aspects of the syétem.

A. The Technical System

The audio and video quality of the system were generally quite
~acceptable. Occasional picture break-up marred some sessions. More serious‘
were infrequent failures of the talkback system. At times a remote pro-
fessor went through his lecture unaware of this type of probiém, not
‘realizing that distant students-could not "talk' to him until the end
of the lecture when he might attempt some informal conversation with

them. Professor Ulug's use of videodisc encountered some resolution
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difficulties which were quickly remedied.- In any event, the digitized

video successfully transmitted coursework for the duration of the
experiment:, .

B. Student Attitudes

The students on whom we have data were all in all neutral about

‘their satellite education. Many, at the end of their course, said they'

would take another satellite-delivered course if interested in its

A

subject. Some complained about individual professbrs, lengthy readings

or use of the videodisc, but none of these complaints seemed sufficient

“to greatly discourage any of . the students. - By ‘the same -token however,

their initial enthusiasm (as reported by tutors) dampened. The novelty

-of their Qodféés wvore off over time. What is most significant 1s simply

.

that the étudents-adapted to the system: they lived with its faults
and capitalized on its offerings.

C. Logistjcs: Scheduling, Accreditation, Course Coordination, Grading

VCourse scheduling and accreditatién never posed any problems during’
this experiment. Arranged through informal channels, scheduling and
course approval slipped into pléce with little debate, élthough questions
as to the appropriateness of some course levels were raised post hoc.
Sending and receipt of readings and exams always encounteréd delays,
some due to nonavailability of materials (textbooks, for example), and_
most often due to slow postal_serviée.

As mentioned earlier, students received final grades from their

"home" schools where their exams were graded. Grading never proved

problematic for either school.




-on an operational scale. Even during the demonstration, it occurred

58

The fact that these logistical elements never caused majof diffi-
culties does not mean however that they could not be improved. The

informality of such arrangements would prove troublesome if attempted

to some that course and professor selection should have been subjected

to more rigorous criterla, guaranteeing that needs and provided services

fit well. 1In an operatioﬁal system of any size, user satisfaction would

depend on some established standards for obtaiﬁing the right course.
taught by the right person.

D. Morale and Enthusiasm .

Enthusiasm for the experiment on the parts of Stanford staff and
students dwindled over time for several reasons: for students, the

technical problems were enough to tarnish the glitter of satellite

experimentation, particularly the first weeks on videotaped lectures;

. they were also annoyed with having to f£ill out bimonthly question- -

naires on- their attitudes toward the experiment. Likewise, as the

demonstration became routine, the Instructional Television Network's

-enthusiasm lessened. Tall quarter's sharing of five courses became two

in Winter quarter, with Stanford enrollment in Carleton courses dropping

froh 16 in Fall. to two students the following quarter. While this

deterioration in interest can be expected with any phenomena, in the

case at hand it facilitated the éi0wdown in Winter quafter to only one ' -

course trade per school. | |
Why did enthusiasm for the projecct slacken? Simple pa#sipg of

time is one explanation. The early problems with tapes are anothef

reason: this initial disappoiﬁtmént'perhaDS‘dilutod later success.
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Another reasoun has to do with'the lack of financial supportlfor Stanford's

efforts in the demonstration; a prOJecL can exist on volunteer ene)gy for

only so lbug.
E. Costs

Absolute costs for the project are unavailable, and those that we do

 mention in earlier_pages are misleading in that they represent heavy initial

investments (e.g., for Ames' equipment) without any opportunity to retrieve

costs through operational services.

The. experiment provided evidence of numerous "hidden' costs of which

" users must be aware before. embarking on similar projects. Given the need

for auxiliary teaching (tutors or proctors) and other materials (reading

and exams, receiving facilities, etc.) to support satellite-delivered
‘lectures, users must critically cvaluate the savings they expect to reép

from plugging into satellite resource-sharing systems.

Opportunities for networking course sharing or distributing systems

among schools or between schools and businesses exist now. Other (than
‘satellite) forms of instructional technology can facilitate sharing of

. resources and expertise (radio networks, videotaped courses, and so forth),

but ultimately satellite delivery should be able to combine cost-

- effectiveness with high quality instruction for large groups of users.

The crucial question must be whether it is feasible for enough users to

cooperate in a largeé course-sharing maneuver to offset costs of operational

satellite curriculum-sharing. A priori largeness presupposes course format

constraints, Increas ed central administration. (and adminlistrative costs)

" as well as more logistical arrangements. Such a system also presupposes

appropriate receivinp and possibly audio or audio—anduvideo return facilltjes
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at each site. This curriculum-sharing demonstration cannot provide answers

to the most critical cost questions, but at least it augments .the call for

o

further examination of costs in light of system exigencies and hard-nosed

_analysis of whether or not one really obtains what one.pays for.

. Course Formats

Stanford and Carleton courses employed "talking head" lectures with

frequent visuals, usually diagrams. While students said they wanted and

.often used talkback facilities, classes by no means operated in discussion

formats. Neither professors nor students were entirely satisfied by their

courses, yet theirs seemed the easiest® mode and functioned adequately. Lec—
ture and talkback would be amenable'to even larger delivery designs,'but

it is important to realize that more students in large networks translate

into less chance for two-way interaction and less chance for presenta-—

ﬁional formats amenable to small groups (teleconferences, panels, and
Qiscussions).

This experiment did not test course format variety's effect on
learning and user acceptability. Quality instructional technology could’

benefit from more examination of the role.course format can play in the

'educétional process, and this should certainly be a priority research area

~in future curriculum~sharing demonstrations.

G, Planning and Cowmunication

Years of planning preceded this experiment, but many people originally
involved in designing the project were not around as the start date
approached; Ken Down assumed responsibility for a demonstration in which

he had had little prior input. Hence his planning,. coming rather late in’

*We must bear in mind that Stanford professora made little or no adaptation
to satellite lecLuxing, but Carleton's professors expended great amounts of
PhLLa time preparing lecturecs, notes, and videodisc for their courses.




2

&

61

. the project's history, had to consist of basic_time—crunéh déadline goals:

what ‘courses to exchange, how to publicize them, who to proctor them, and

so forth. The full scope of experimental possibilities receded under time
pressures on limited personnel.

Curriculum—-sharing's success came more emphatically in the realm of . .

hardware than in software. Given the first-order functional necessity of

.. operating equipment, the allocation of funds and labor to hardware by Ames,

and the tenure of the same personnel working on hardware for the duration

of the experiment,‘this should not be surprising. Lengthy planning paid

.off. Software received far less planning, although it was-assumed that
the two schools' expertise with media (Stanford's TV Network and Cgrletonfs
Wired City) would be sufficient.backgfound to meet software requirementé.
And indeed, both schools were able to do so, but ﬁot‘withoup ignoring
ﬁany interesting experimental 6pportunities. There were no extra fuﬁds
for the.Stanford Instruétioual\fv system fo alter its usual format, soft—
ware personﬁel were essentially nonexistent, and this aspect of the
ekperimentjreceived iittle forethought. Hence varied’presentat%onal
formats, different styles of student-teacher and student—sﬁudent intef—
éction and éther~thanmtéaching applications of the system Fcounseling,
informal diséussion between Stanford and Carleton, departmeﬁt colloquia
shared by two schools, etc.) were never tried.

Doubtless the major barriér to‘more softwafe-planning——és well as to
improving most other weak~sppts‘in Stanford's conduct--was the lack of
funding. Thé'demonstration badly needed a full- or at ieast.half~time~l
paid administrator to deal with details éuch as getting materials to

students on time, responding to technical breakdowns, and to plan and
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conduqt e*periments exploring‘software‘capabilities and their-effects.
Had funding been available, more extensive planning in line with experj—
EEEEQL goals would have occurred. As it was, planning focused, as it had

v

to, on operational elements--obtaining proper hardware, lining up the

“-teaching staff, making and checking system alterations, and so forth.

Even so, had others been involved in what plannlng did take place,
the demonctratlon mlght have been different. If interested professors,*

students or other educators had been recruited or invited to give input,

" the project might have been more innovative. Professors might have

 altered their lecture mode. to more. strenuously solicit feedback from

distant'students. Students, given the opportunltyvto express their own

1deas dbout what is desirable in this sorL of course, might have con-

tributed sound suggestions while maintaining théir own enthusiasm for classes.
f;Another'signifitant element of the demonstration's conduct entails

cémmunication‘among its plannets and executors. As mentioned in Chaptér V,

Ames functioned as a communication link between the two schools for many

'ekchanges which had nothing to do with Ames per se. It operated as a

vgatekeepet of sorts. This relay position did not enhance the rapport and

sense of contact between the staffs at Carelton and Stanford. While it

.appears Ames' middleman role allowed it to send or receive a message via

-CTS during daily transmission time at no expense, the two schools might

have benefited from increased direct contact.
Finally, formative evaluation could have been given more attention.

Only three teleconferences among Stanford, Ames and Carleton were held

FThis blue qky “formula should, i1n fdirnouu, be tempered by Keu Down's
Feeling that professors consent to TV teaching only if it involved no
extra work or Lhanyu for them. Perhaps their planning an experimental
course requires more incentlves than an appeal to goodwill.
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._ during the experiment itself, and these served as the most substantive

:Source Qf fgedback fqr all parties. However, two of these three dealt
. with technical concerns (hardware). Softwafe and support systém diffi—

Eulties were not taken up in this forum until Januvary, 1977.- More fre-

quent teleconferences devoted tolevaluation and even discussion of the

‘demonstration's progress were needed.

What does the Stanford-Carleton~NASA-Ames curriculum-sharing experi=-

. ment mean for the larger contingent of satellite users and satellite

'watchers? Is it a promise for the future or just another "ho~hum' in
educational technology? Our conclusion must be somewhere in bétween these
~;polesn The digital video operated well, promising more efficient useiof(I

bandwidth in the future; serious scheduling and accreditation problems

were avoided, students were by and large satisfied with the ccurses; and
'~ - the project sustained satisfactory operations from Octoger; 1976 to Marcﬁ;:
lé??:thurriculum sharing proved at least in this case not to be the |
"-administrative‘hassle one might think. While unforeseen costs did emérge
. at Séanford, burdening the Instructional Television Network, it was aftef'
all part of the project's>goal to uncover such expenses. On the other
haha; the‘full potential of reséurce shafing was not tapped in this projeéﬁQ

Further experimentatioﬁ must focus on the interaction capabilities of this

medium within an educational setting, evaluating obtainable results in light

T4

™
3

'»_ of other mechanisms offering similar "results'. Hence curriculum sharing
via satellite must still be phrased in terms of. potential. The Stanford-
~ Carleton—-NASA-Ames effort should enter the annals as a modest project

. ' accomplishing modest goals, posing some unanswered questions for the future.
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DEPARTMENT OF COMMUNICATION
" 65 STANFORD UNIVERSITY
DECEMBER, 1976

.QUESTIONNAIREiFOR"SATELLITE COURSES

This 1is your chance to give some feedback about this course. The following

fqﬁeotious are part of .an evaluation which will improve this curxiculum~ haring

ewpexlman with Carleton. Your input on the practical matters of receiving '"long

.dLstancc education is badly needed. Please answer each question as honestly as

you can, and feel free to add-any commentary you think might be helpful. :
Respondent

Averages

1. How did you feel about filling out questionualLes during the duration of the
of the course? (Defusing questlon)

it Was ' ' ' it was

a boLhel (5 #H4%) _ no cpinion A : no problem -

2. In general, how would you rate. plctulc quality dullng the satelllre sesqions?

(1) . . L : ‘ ~ (5) .
hlgh 0 4 -4 3 . 4 unacceptable 3.5
quality L . acceptable ' : . . ’

3. How would you rate sound quality? : - '

) » o . o (5) .
high .0 9 2 A 3 ‘unacceptable 3.5 .
quality” acceptable - : ‘ A S i

, 4.' pid you use the ta]kback channel? L . - :
(1) : : o (5) o
every . 3 2 7 2 . 1 never ' 2.7 . w

session ‘ A Sometimes

5. How wou]d you rate the Lalkback chanuel s adequacy for asking queotlono and

obtainlnp rLlevant answers7 i

@ | : (5)

satisfactory 3 2 2 4 4 unsatisfactory 3.3
: ' : mediocre : '

6. ‘Rate the 1ncidence of technical problems duLlng satellite course de]ively
periods: . .

(v . : (5) ,
. problems 3 3 , 5 2 2 very few _ 2.8
'every session ) S . . problems ever.
7. How much did teclinical problems bother you? o
(1) ‘ o - (5) :
picture 'g¢litches" not at all__4 3 3 2. 3 very much - . 2.8
sound dropping out . " " " 1 4 2 2 7 " 3.9
‘echo - mowoom g & 3 2 3 Mt 2

nwoon 1" o - v

others — please list

no talkback
low resolution
noise

bad tapes

W
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12, Did ybu have to make any special adjustménts'in your own study habits dufing

SRNCO N | L | R (5 }
10 .6 3 5 ‘ 1 - . many 2,0
adjustments . ) s : . adjustmgnts

.66

8. Regarding course materials, were they: o o o - Respondent
. ’ . ' Averages
on time late 15 (If late, did this cause problems? 8 5 D

: o _ always ome- rarely
e = - 0 Ince T
too . . 1 2 9 2 _ sgg%ty 2.8
voluminous adequate o »

in amount

enlightening 1 1 7 4 1 confusing 3.2
e ‘ acceptable S
_very useful 1 . 2 7 4 ___ not useful = 3.0

9, Was your teaching assistant or proctor helpful?

(1 o _ : _ (5) :
very helpful 2 - .4 6 . S 2 _ not at all 2.7

helpful .

“n_qu.could your TA have improved the course? Check any that'apply.A : , ';i;l. 1

. offered more readings 1
summarized lectures 3

- been more available _ 1 |
done mcre actual teaching -3

- had more course input 1
" other - please specify

10,. How would youvrate.your'proféssor"s presentations?

(1) - - o (5) :

clear 2 6 _ 3 - 4 unclear - 3.6

focused - 1 6 A 4 ~ unfocused . 3.7
' .interesting 1 7 2 4 boring = 3.7

11. Regavrding the format of the courseware, were the visual content and camerawork:

(1) - ' . o (5)
excellent ‘ 1 7 2 . 5 . poor 3.7

satisfactory

"~ How could the camerawork have been improved?

No videodisc 2
Different graphics 2

this course? : '

If so, what adjustments were necessary?
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Respondent

13. How would you rate testing and grading procedures used for this course as
compared to those for other courses? . _
(1) o o ) ENCE

" more than 1 1 1 1 b4 dinadequate 3.2
fair ' _ . adequate .

If less than adequate, why?

_14. ' Do you have any recommendations for improving this course or .similar courses -

in the future? What are they?

More homework

1
~ Advance notes _ 2.
Improve technical features 1
Better course 2
" 15. Would you take another satellite-delivered course? Yes 11 No 4

Why or why not?

16, If you would consent to a short (15 minute) interview in the.future about
your experiences in this course, please leave your name and phone number below.

v

THANK~YOU VERY MUCH FOR YOUR COOPERATION!!!
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Communications Technology Sate]1ite.
~ Curriculum Sharing Expgriment |
between
Carleton Uhiversity, Ottaﬂa, Ontario

Stanford Uhiversity; Palo Aito,7Ca]ifornia

" USER IMPACT QUESTIDNNALRE

- The purpose of this qunst10ﬂnu1re is to assess studenu attitudes

'towawds the use of educaniondl technology in th1s course. The f0110w1ng

scales are designed to assess 1¢e11nas and thouqhts about this medium in the

c]assroom Even if some of them seem strange or 1nappronr1ate, it is very

- important that you compTELe them ali ~ Hork rapidly through the scales,

without pausing more. than a few seconds on each one, and without returning

'.tD one you have already completed. Place an X at the point on the sca]e

. wh1ch you conq1der most appropr1aLe for examplei...

good + s X i+t " bad

Student Number

or Name
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% T - : BIPOLAR ADJECTIVE CHECKLIST

You are asked to asse ss the eifECtzveness of the use of edUCat1onal tech

| laqy in this course spec1
"re,,pond to your feeling about tm

1ca11y “Please p1ace an X on the sca]e to

Do you f1nd

commun1cat10n system.

the experience:

. relaxed : . : : : : uneasy
‘close CR SO JUSUR SELS FEE open
o public : : : : : : private »
freé : : : : : : constrained
. intimate : : : : : : ~remote |
~ “rough S L FRE S “smooth
9 . slow S S SR S SR fast
' cooperative : o : : : competitive
' - pleasant S R S S S ‘unpleasant
‘ . _unsatisfacfory : : ) : . : satisfactory
© 7 agreeable- : : : : N disagreééb?e _
~ cold S : : o warm
meaningtul ‘ : : : : : : meaning?éss
' paséive : i lf : : : active
@ . : ggcuy«‘e : : 2 G : : insecure
o personal : : : : : : impersonal
‘_ . easy : s : : : “difficult
_ haiy s : : : : clear
@ foolish : : it : : wise
1nfarmative : : : : ( : uninformative
succeosfuT : : : : : : unsuccesstul
4 -untruSLworthy : : : : : : trustworthy
&) informal : : : : : : formal
‘f}iend]y : : : : : : unfriendly
Cinsensitive : : : . : : sensitive
: ~ sociable S T S S S unsociable
@ ‘boring SRR SN S interesting
.éomfortab]e.‘ : : : : : : uncomfortable
. emotional : : : : : unemotional
_ confusing : : : : : uncerstandable
© good : : : : : : bad.
. unfair : : : : : fair
- complicated : : : : : K simple
’A;inspjfing‘ : : : : : uninspiring
e S N R I yeliable

unreliable
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Do you fee1 that this use of edurat10na1 terhno1ogy a]ters Hu:lﬁamnng

. ing procesa by o . St

IMPROVING COMMUNICATION OF INFORMATION

B ,
‘ . ' " not at all : : : : : 3 a great.deal’
‘ﬁ - A _ o
| ~ INTRODUCING ADDITIONAL VIEWPOINTS FROM OTHER "EXPERTS"
| .-not at aiT. T : F : a great deal
‘ - MEETING INDIVIDUAL NEEDS OF STUDENTS
not at all : R R a great deal
- - S
' INCREASING EFFICIENT USE OF CLASSTIME
oonot at all o ¢ vt it i .. a great deal
-

2,
S

[
S

HOLDING STUDENTS' ATTENTION

. not at a1t - et : : : a great deal

FACILITAT&NG.LEARNING

.hbt at all : : : | : - | a great deal

_PROVIDING GREATER:INFORMATION RESOURCES-

mot at all. i i ¢ i :. i - a great deal

DIMINISHING THE lMPORTANCE OF THE INSTRUCTOR

pot at all : : s : a great'deal

" IMPROVING THE QUALITY OF LECTURES

not at all S N ~a great . dea)




r-)‘ .

&

o

Television as an educational aid is useful to assist:

Both

The Student The Instructor
tof1e§rn‘ Equally ‘to teach

\

The physical presence of educational technology in the classroom is a

distraction:
not at all I I R T great deal

Do you feel that move research should be conducted before introducing '

.

- not at all R a great deal

. this use of educational tqchnoTogy.

“this form of educational technology Tor widespread use in the university?

) PTeése.include general comments or elaborations on your impressions of
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. APPENDIX B:

Sample Agenda from Oné Stanford—-Carleton Teleconference
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‘PROPOSED AGENDA

“II.

_ LT,

TV,

Work TL.oad

CTS TELECONFERENCE
JANUARY 25, 1977.

Administrative Procedures.

A. Course and professor selection
B. Videotapes and printed materiadl use
C. Organlzational communication problem%/succasses

A. Time considelatlons for professors, plocLors, students,
administrators, others
B. Recommendations for alterations in time requ1rcments

Alternatives to the»satellite‘system
A. Vldeotapes, audio plus pllnted matella]s, others

B. Use of talkback
C. Gains and 1OSSEb using CIS versus Live plesentaLJons

. Technical Quality

AL Sound; visual plesentatlons, use of vndeo dlSCS,
readability of printed materials
B. . Other technical features

Subjective Factors

A. Acceptability of the system as a whole

B. Why dramatic drops in attendance?

C. 'How did the satellite system affect the "usual" features
of a college course - re: student-teacher feedback,
testing and grading, Integration of course material
with lectures, asking questions, etc.

WHAT DID WE GAIN FROM THE TIRST QUARTER EXPERIENCE?
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NOTES

1. In 1964, the project title "Advanced Teéhﬁclogy Satellite" was
changed to "A“p ications Technology Satellite"., These second generation
satellites (advancing synchronous satellite statemoi the~art) began with

o strictly technical objectives; experiments wilth multiple access, new

- © . antenna technoleogy, and frequency uvitillization improvements indicated new
 applications possibiliities so that by 1970 user groups began “'social"
applications demcnstrations. Project Avproval document:, Ma)cn 10, 1964,
<NAuu His Lancal Axchives, Washington, D.C.

. i R 2. Tha Natﬁonal Aeronaiitics and Space Act of 3958 Public Law 8)“‘68
he 85th Congress, /2 Stat. 426, Section 103 (1).

3. Hearings. "NASA's Proposed Operarlng Plan for FY 1968 ' Senate
‘Committee on Aelonuuticaj and Space Sciences. November 8, 1967,

o n A‘:“"'b. The 1969 budget rﬂquesﬁ for NﬁSA was $é 3/ billion, Lh“ lowvest
T " amount since 1963 fOl the agency.’

5. A phasemdown decisiun_in oommuuicatidn éppliLaLions'was‘adopLed
“inforwally ia January, 1973. NASA Internal Memorandum, NASA Office of -
Applications, Taﬂ. a2, ?91J (in LhL auLhor a posqe351on) g

@ Lo Co ) ,
* ' : < 06, Silberman, C hg, '1he LlLLle Bi1 d ThaL Casts a Big Shadow,"
R + - Fortune, ¥eb., 1967, pp. 111, 23 ' :

v 7. . Memorandum of Understanding Between the United States National Aero-"
nautics and Space Adwministration and the Canadian Department of Communication.
& - Signed by George M. Low for NASA and Allan Gotlieb for DOC, April 20, 1971.
: United States State Department, Treaties and Othex International Acts Series
- (TTAS), 7131. Franklln and Davison, 1972 ‘ ' : =

8. Experiment summarles are provided in minutes of NASA Users MeeLings
e held from 1974 through 1977, available from the Office of Applications,
@ o - NAS A Hcadqudktcrs, Washington, D.C. ’

.9, Interview with Professor qu*n Palker, SLanLord Univerbity
" .February, 1977. ;

SR 10. Excerpt. from an early piopogal for the Curriculum ~-Sharing LkpevimeaL
& . :u31ny CTS, circa 191&. : :

ll. Interview with Dr.. Dale Lumb, NAQA—Aueo, Califoxnna, Novewber 11, 1976.

S0 12, thide

& " 13, Proposal for a Digital Video College Curriculum Sharing Experiment,
. . . November 22, 1972 from John Foster, Director of Development, NAS AmAm_es, ‘

“t0~Dr.'RiChatd Marsten, NAS SA-Headquarters, Warhjagtvn, b.C.

T
Ry



o
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£

A

. September 16, 1976. " The tape was mailed 9/16//6 and recelved 9/20/76. b -f}
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. 14. Coxrespondmnce Dr. Peteuson, SLﬂnford University, to John Foster, S

NASA~\mcs, SepLLmbPr 13, 1972,

15. NASA Memo'Chauge 52, NUB 8030.14, ‘September 15, ]97? (announcement. Of
ehporiment opportunities on the Communication Technology Satellite).

v:-'lﬁ. CQLJQOpondencn Drg. Peterson and Fdwin Parker to John hoqter,
. Director of Dcve]opment “NASA-Ames, Novembcr 20, 1972,

~17. Proposal for a CTS Digital Video College Curriculum‘Shariﬁg Eiperiment}

November,. 1972, by Stanford University, Carleton University and NASA-Ames
Research Center. Submitted to NASA-HQ by John Yoster, NASA-Ames, November

122, 1972.

18. Correspondence, Dr. R. MarJtcn, NAbA*HQ, to Dr. Allen Peterson,

© Stanford UntverLrty, June l} 1973,

' ' 19. lp*orVLew vLLh Talxy iofmdn, NASA~Ames, Ca]ifo*nla, Novembex 11, 1976

20. Correspondaice; Lr. Dale Lumb, NASA—Aneqs to Dr.- Richa*d Mar ten; .

. NASA-HQ, Wasthgtou, D. L‘, Septcmber 17 1973.. .

N

S 21 Ibid.

22. Tntexview with Professor Edwin Parker, Stanford Universitcy,
February, 1977. Correspendence, Ken Down, Staunford Instructional

- Television Network, to. Arthur Melmud, National Institution for‘Educatian,
. -Washington, D.C., Aprii 15, 1976, Correspondence, Professor Edwin Pavrker,
. . Stanford University to Allen Shinn National Scilence Foundation, January
-6, 1975. ' : '

23, - Interview with Prdfessor Edwin Parker,:Stanford.Uﬁiversity, February}‘1977.

24, Ken Down worked individually on this, without the help of the CIS
Working Group  organized by and for CTS users: to share technical eXpeLtise,:

to make group equipment purchases and go through bureaucratic proce¢ses
en.masse, and to share ideas. -

25, Lorlespondence, Dr. Lumb, NASA«Ames, Callfo,nia, ro Wasyl Lcw,

' NABA-HQ, Washington, D.C., May 27, 1976

26. Interview with Professor Allen Peterson, Stanford University, Octobeyr

22, 1976; interview with Ken Down, SLanford Instructional Tcleviuion

Network, October 15 1976
27. Coxlespondenue, Stuart Pchrson, Wired City Laboratory, Cdrleton

University, to Ken Down, Stanford Instructional Television Network,

28, Memorandum on teleconference with Carleton, Ken Down, Stanford InSCIUL
tiannl FLlGViSLOH Network, August 19 1976

.29. TIuterview with Dr. Lumb and Larvy Hofman;'NASAwAmés, Califordi&; o
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Novemﬁer 11, 1976; interview with Ken Down, Stdnford Inwtructional

_Telcv131on Netw01k, October 15, 1976.
30.. Interviews with Dr. Lumb, Larry Hofman, and Ken Down, Jbid.

‘31, Teleconference, November 3, 1976 and January 25, 1977 bhetween
Stanford University aund LcLlPLOﬂ University, with Ames personnel present
.at ‘Stanford.
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