DOCUHENRT RESONE

BD 121 354 IR 003 386

AUTHOR Wyatt, Joe B.

TITLE Nodular Instructional Materials: video and Coeputar
Packages.

PUB DATE 21 Apr 76

NOTE 21p.; Paper presented at the Telecoeeunications

Policy Research Conference (4th, Airlis, ¥virginia,
April 21-28, 1976)

EDRS PRICE #P-$0.83 HC-$1.57 Plus Postage

DESCRIPTORS *Coeputer Assisted Ingtruction; Coeputers;
sBducational Imsproveeent; Bducational Television;
*Higher Bducation; Instructional Aids; *Instructionll
Raterials; Speeches; Technological Idvlnccnnnt; tidoo
Cassette Syateamn; *¥ideo Tape Recordings

IDENTIPIBRS BEDUCON; Instructional Nodules; Supplooontary
Saterials

ABSTRACT

¥either video technology nor coeputer technolcgy has
had the impact on forasal education that eany had predicted, Both
eedia have enoreous and groving potantial for this purpose hovever.
Instructional packages that can be¢ used as supplementary esterial to
teaching seeas the nost appropriate approach to develop for highar
education. Video eodules enlarge thé audience for special saterial,
eake available inaccessible eaterial, and perfore self analysis and
eviluation, Coeputer based sodules offer interactive testing ‘of
accusulated knovledge, self-paced analysis and investigation, and
gaeing. The prisary obstacles to the use Of thess technologies are
the absence of 2 viable systes for diatribdbution and accesas; the
liaited technological resources of the schoola, and the lack of
adegquate incentives for authors of such eodules, One force acting to
overcoae these opstacles is EDUCOM. Since it vas eatablished in 196a,
ZDJCOM has atteapted to help create 2 national cOeputer netvork,
provide inforaation to iaprove coaputing servicea vithin individual
universities and collzjes, and provided a forus for higher education
institutions to speak to the Tederal Governeen: on the subject of
educational comsputing. (JY)

RERREERRERRRERRARER R ERR R AR RERLER AR XN A L RL SRR AR SR EL KRR X RE XXX RERK R

* Docusents acquired by BRIC include eany inforeal unpublished *
* asaterizls not available fros other sources. BRIC sakes every effort *
* to obtain the best copy available. Nevertheleaa, iteas of earginal «
* reproducibility are often encountered and this affects the guality =
# of thy aicrofiche and hardcopy reproductions ERIC sakes availadla *
# via the BRIC Docusent Reproduction Sarvice (EDRS). BDRS is not *
* reaponaible for the gquality of the original document., Reproductions =
* *
* *

supplied by BDRS are the best that can be sade froe the original,
SRS EEREE AL SR AEEEAERERREE SR AEERERRRER R AR RRRREL R ERER R ERRRRREXRR KL RRES




-y
i' !
: \
. Modular Instructional Materials: Video and Computer Packages
AN _
. Y Joe B, Wyatt
- April 1976
|

(= p

b Vith the development of radio and television and later, since the

dcvelofnem: of the early digital computers in the 1950's, peopls have used
electronic technologies for learning., As communications téchnology has
improved, the exposure of people to information processed and delivered
via the technological media has reached most of hs populstion ot ths §
United States.
Traditional education has relied heavily on parsonal contact batween |
the teacher and the student. Prior to the advent of printing technology,
pearsonal verbalization and demonstration of concepts and ideas were the
exclusive methods for educstionel communication. Printing techunology
brought with it the ability to estadlish in‘irect forms of cont:ch‘:. Ths
distribution of carefully prepsred printed material allcwed s much more
widespread digsemination of concepts and ideas where total personal contact
was not required. Printing technology has had hundreds of years to become L
established as a means of delivering instructional materisl. Reading skills
are emphasized from a very earl.‘y age in order to maximize thée dfecl:}vmu
of printing technology. Printing technology has thus becowe an important
and essential form of “leverage" for teachers to communicsts matsrisl to

students.,

Rlectronic technology in the form of audio systems, video systems, and
computsr systems bring powerfully different forms of leversgs. Although .
sudio and video technology ars passive, in a manner similsr to books, they
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have some inherent advantages over printed material., The leverage is sim-

ilar to that of hooks but provides an important new perapective, e.g.,
sounds and sighta. Computer techmology is different in that it 1s not
passive. Through the use of gtored prograam "software", digital computer
syateis can be programmed to interact with people as well as perform feats
of computation and informatioﬁ processing. Moreover, computer technology
can be‘used in conjuynction with the audiovisual 2-d printing technologies.

It is this concept that geems to have enormous potential.

TECHNCLOGY AND TEACHING

Currently, all of these technologies are being used at increasing rates
to process and deliver information to people. For example, over the two
decade period since 1950 the annual number of additions of printed mattar
at university librariea quadrupled on the sverage. At the same of expansion
it will have multiplied sixteen fold from ita 1950 level in two more dlcadsl.l
Broadcast television (primarily as an entertainment medium) ia now represented
by television sets in over 90,000,000 American households. Over ten milliom
of these television households are on cable television, the medium which
offers “two-way" communication capability and has promised to marry computar
technology and audiovisual technology. As a part of this growth, instructionsl
television (ITFS) stations are flourishing under licenses granted by the Fad-
eral Comunications Comnission. Also in the past two decades, the number of

atored program digital computers in use in the United States has increased

1. Baumol, Wm, J. ind Marcus, Matityahu, Economicg of Academic Libraries,
Amsrican Council on Education, 1973, p 13,

2, "Cable Data", Cable Television Information Center, The Urban Institute,
Washington, D.C., 1974,
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from a handful to over 1 million with a near exponential growth rate that is

continuing to increase. Thousands of these computer systems are in colleges

and universities. Mini and micro computer technology promises to lower the

cost ngd improve the versatility of computer hased systems enough to accelsrste

this already explosive growth, e.g., programmable hand-held calculators.

One can argue that we have enormous technological power for teaching. We

. are not, however, using the power at a level approaching its potential.

The non~

clasaical Carnegie Commission study indicates that the experience with tech-

nology (applied to instruction) as compared with the hopes of its early

eupporters suggesta that "it ia a) coming along more slowly, b) coating more

money, and c) adding to rather than replacing older approaches - as the teacher

once added to what the family could offer, as writing then added to oral

instruction, as the book later gdded to the handwritten nanuscript“.3 The

Carnegie work also con_luded thit the use of these technologies in instruction

is substantially trailing the primary uses in universities which (in chronological

order) have been research, administration and’ the libraryﬁ (see Figure 1)

five years later, their predictions are not obviously overly pessamistic.

PICURE |  Fstimated use of sisatronis techasiogy (Somputirs, “ssbie™ toluvision, videsssssetion)
in Mgher sdusation
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3. The Fourth Revolution: Instructional Technology in Higher Education,
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&, Ibid P 2.
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With the increase in the numbers of studentg in colleges and universities
in the past two df&qdel, educational principles as practiced in teaching have
changed. The rltio{of teaching faculéy to students has hecome sufficiently
small that there is often little opportunity for individual interaction
between student and teacher, particularly at the undergraduate level. Students
are taught by other students with diminished opportunities for informal
encounters. Faculty teaching is further reduced by research, administrative

appointments and other non-teaching activities. Adding to the problem are tui .

important factors: the amount of knowledfe which shoyld be dalivered to &

student in the time Period available continues to jncregse sharply, and the

*

'financial crunch"” in education is demanding more productivity of the teaching

Process.

TECHNOLOGY=BASED INSTRUCTIONAL PACKAGES
Neither video technology nor computer technology haa had the impact on

formal education that many had predicted, Both-ma?iuls have enormous and
3Fowing potential for this purpose, however. ?heré are a pnumber of factors
affecting the use of instructional technology, and most have been thoroughly
discussed before. The thesis of this work is that tLe concept of modular
instructional packages which can be used as supplementaXY material to teaching
1is the most appropriate area to develop for higher education. The timing
a?peara to be about right. Hany'of the opportunities ara already 1ndiéatld.
but there continue to bhe obatacles as well. In the foilowing paragrapha,

some opportunities for the contribution of electronic écbhnolo;ies to teaching
are discussed from the point of view of the modular 1n;ttuctiona1 supplements.
Also, some of the major obhstacles are described in a prescriptive manner.
Finally, the efforts and plans of EDUCOM which relate to these opportunities

and problems are briefly introduced.
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Video Modulea

With the invention and widespread marietins of electronic video devices
of s;all aize and durabdle charlcter, the magnetic film (videotape) medium has
leapfrogged and expanded the role of ita phot;grlphiq film predecessor.
Relstively good camera and playback aquipment is inexpensiva (beginning at
under $3,000 for a portable camera, ﬁownr supply and playback monitor). Tha
madivm 18 reusabdle. Videotape can be viewnad immediately without development,
;raled, re-recorded and otherwiss manipulsted "on the spot™. It can also be
atored and reused over long perioda of time. Moreover, the medium is
electronically compatible with both broadcast and cable television systems
without converaion. It can be uaed very affectively to record phenomama for
later editing and viewing., It ia basically a passive (non-interactive)
nedium. However, there are some educational principles for which tha medium

is particularly auitable,

Enlarging the Audience for SPecial Materisl. Video technology offers

the opportunity to dramatically enlarge the audience for some material which
otherwise requires imprsctical or prohibitively expensive delivery techaniques.
For example, the Harvard Dentd. School has deveioped and continuea to develop
videotape materiala demonstrating procedures in dentistry and oral surgery.
The use of the technology has inherent advantages over traditional iathgdl.
Tirst, tha materisl is highly viaual. Second, it 1s very difficult for a
large group of atudents to view a procedure being executed inside a patient's
mouth. A small television camers csn be maneuvered for cloae-in shota to
provide s much bettér view of the operation. Using color equipment thera is
little loss in the tyrue repreaentation of the physical activity involved.

The videotapes are then shown t0 groups of students with a teacher preaent




for commentary and for questions. These tapea are also used for distribution
in the northeastarn Unitad States for dentiata to be updated on new procedures
and l:e.chniques. Each tape as it is viewed ia daacribed bylan individual
instructor familiar with the procedure. By using electronic editing
techniques, the procedure can be compreased 1ﬁto s relatively small time

unit even if tha actusl procedure required (for patient comfort, etc.)_
saveral houra or parhaps asveral patient viaita to the dentsl clinic., 1In
other similar cases, Medical Schools hava recantly begun to videotape
aurgical procedurea as a regular part of instructional technique.

By editing carefully the videotapea of sctual medical and dental
procedures, the audience can be broadened in auch a way that the numbasr Of
"1ive" procedurss in which the atudent perticipates can ba reduced in some
cases, The altarnative is more teachers, more patients, and more intarferenca
with the proceas. For some complex and rare procedures, tha alternative may
be no demonstrative studant teaching at all,

Making Available Inaccessibla Matarial. As a cloae corollary to the

wider distribution of matarisl, video technology alao enables the uae of
material in & classroom situation which 1s otherwise inaccessibla or impractical.
Por exampla, Professor Gary Bellow in the Harvard Law School usea videotape
to illustrate the lawyer's function in & variety of aituations in a couras
called "The Lawyering Process”. With the assistance of an actor and 8.
practicing ;ttorney, he is able to recreata and record acenaas which can ba
used to examine varieties in approach to various courtroom situstions,
Videotapes of actual trials can alao be used. By using the vidaotapa as a
lecture supplemant, Professox Bellow ia sble to atop the tape at atrategic
points and engage the students in a discussion of alternative actions on the
part of the lawyer. Resuming the tape playback allows the demonatrative and

interactive procesa to coantinue.

ey
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John Austin (Harvard Businéss School and EDUCOM) has uaed videotape to
5!?!10? "videocases" for s gemipar in comput;r based ianformation Systems.
The videocases are used to present an eyewitnesa chronicla of phenomena |
which occur huring the complete life cycle of s management information Syatem
in a company. Thasa casea ara atriking in their ability to commmicata
matarial that is virtuslly impossible to capture otherwiae...tha "body
Jlanguagae” communicated by & corporata vica preslient as he 1s probad about
the benafitas of the new Eonputlr based MIS... tha cheotic enviromment of a
factory production line into which & process control computer i sbout to
ba introduced. _

Thia type of material is ainmply inscceasable to gtudents unless it can
ba exparienced directly. Moreover, tha use of the videotape medium preparss
the atudent in a unique and pedizogically controllable way for the real
exparienca. .

Parforming Self‘AnaIYsis and Evaluation. The&vidgotlpe wedium ia
particularly useful in recording the behavior of an individual for aalf
mlysis..nd evaluation. The recording ia :l.mdinu.}y available for viewing.
Tha recording tape can be arased and reused. For example, the technique is
such in marketing to have atudents evalusts themsalves in & "salea call”
aitustion. Recordings of .ctu.loallel calls ara used for demonstrative
and comparative purpoaca. Videotape is used to racord atudent role-playing
in lawyer/cliant relationships in a lagal practica course. Also videotapa
is used in Law Schools to record studenta performing as trial advocates for

for aelf~evalustion and critiquing.




As & final example, videotape ia being used to record the performance
of tesching fallows in the classroom for self-sveluation and improvement.

This technique is & significant part of an expariment et Harvard in the
tesching of Econouics 16. one of the largest courses at the Univeraity.
One of the unexpected benefits is that the taaching fsllows have bagun to'
include the videotapes of their teaching pcrfornancn; as s part of their
curriculum vitae for teaching positions with marked succees.
Coapyter~based Modulas

Computer technology inherently offers & more ective role in the lolrnins‘
process. Through the use of the stored program property of computer aystems,
software can be developed to respond in logically different sequencas
depending on the inputs received. Sophisticated computer terminsl squipment
with keybocfds, alectrostatic pens, touchpads cnq the like allow & veriety of
input forms, Moreover, terminal equiptent can aleo incorporste TV tubss)
typing devices, film projectorse and other output devices which operste undar
contrel of the stored program software. Communications technolbé;'ﬁdw cll&us
euch terminals to be located from s fev faet to thousands of miles from the
computer system., Multiplexing techniques allow & large number of terminale
{snd users) to share s coumputer systes f;iourcc {software and hardwars). "
Commercial communications networks which can connect computer systems nation-
wide and worldwide pose & potential for large-acale shering of cowmputer
resources (both programs and date).

The combination of these devalopmente may improve the likelihood for e
grestsar role for computar and video technology in instruction. It way aleo
enablse & more widespread spplication of nducctionai.principlec which on a small
scale would be too expensive. Much like manuscripts were inordinately expensive

and inaccessible prior to printing technology.

9

P S —




The potential for combining some forms Of visual media with computer
syatems can expand the effactivaneaa of video materials, In fact, there sre
three apacific benefits of computar uctfnology vhich video matarials can
thare..

Interactive Taatingk of Accumulatad Knowledge. A ast of exercisas in
qualitative organic snslysis has been implemented uaing the PLATO l’ltlﬂ by
Harvard Professor Frank Waathaimer in conjunction with Stanley Smith at the
Univeraity of Illinois. These exercises involve the diract and independent
interaction of individual atudents with tha system in & technique which
challenges the student's ability to essimilate and investigsta orgsnic. chems-
ical snalyses as in eophisticated laborstory axperiments. For axampla, such
an expariment might be initiated by the challange to ths atudent "1 am
thinking of & certsin chemical cowpound...”. During the interactiom, thc'
computer-besed system can respond to inquiries auch ss "Is ths compound
soluble in hydroéhloric acid?”. Through ths uas Of the video capabilitias
of the slide projector built into tha plasma tube PLATO terminal the syatem
Can ...80 respond to ™May I gee an NMR apectrum of the compound?” or "What u'

tha IR spectrum of the compound?® This npi'blicntion. in which visual material

ia closely integrated with computar technology, provides a powerful new tasching
tool.
. A different perspective of the aame Principle fs offared in l;ho use of
conputer-niciod teaching outaide tha Quantitstive discir;lina. Sevaral lLaw
tsachers led by Harvard Proéutor Robert Keaton have developed an experimsntal
program of computer-besed exercises in law, The material hes been dmlopoci

in conjunction with Dr. Russell Burris, Chairman of the Consulting Group on
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Instructional Design at the University of Minnesota and Professor Roger Park,.
of the University of Minnesota Law School. The material is a set of
computerized simulation exercises in which the student assumes various roles
and is asked to respond on a computer terminsl to problems of ;he type one
might confront in the representation of an actual legal situation. PFor
example, in one cése the student is placed in the role of trial advocate and
is asked (by a program controlled computer terminal) to respond to problems
of the type one might confront in a rapresentation of actusl clients eithar
in a clinical program or in privata practice. In another a serias of problcli
on evidencea designed for use by first yeatr .tudentl in civil procedure. This
exercise places & student in the role of judge and requires the student to
make rulings on objections and thereafter to identify reasons for the rulings.
This material has evolved from lawyers, judgea, and other law teachers who
have actually used the material themselves. The simulation modal is heuristic
in the sense that responses are recorded so that f?ture users can ohserve
from aggregated steristics the responses of prior ﬂlrticipants in the
simulation game.

These computer-based exercises are used as adjuhct material for courses
in Law in & manner analogoua to the videotapes previously mentioned. However,
in this case they ara not integrated modules like the PLATO-based chemistry
n?tcrial. The computer-based ex;rcisea and the videotapes are simply used to
supplement the traditional case method of lav teaching.

Hence the combination of printed case material, the videotapes, and the
computer based exercises form & "package" from which individual teachers can

choose to develop a courae. i

i
'
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Self-psced Analysis and Investigation. A number of disciplinas can

make use of computar rystems to enable individual studants to perform analyae,
and investigationa of varioua types. In the applied aciencas, the computer
used in thias manner has become a virtual laboratory instrument. Theras 1a
;rowiué avidance that a computar used to implement s self-paced 1nv¢st1;nt1;l
analyaia can provide a new and diffarent repraaentation of matarial to tha
atudenta in other disciplines as well.

In aconoumics, for example a computer-based model ia uaed in the teaching
of general equilibrium theory in economica. The twdel, implemantad aa &
aet of nina computer programs, can be operated interactively from 2 "hande-
on" terminal and is designed as a aset of aelf-paced and salf-sufficient
routinea. 1In a paper describing this uork,s Profaasor Richard Zeckhausar
and two colleaguea indicate that "limited experience with this expariment
suggest that thera may belsubstlntial benafits beyond the inﬁrnvnd pedagogy
which we sought". The benefits parcaived includae: tha ability for atudenta
with divarse levels of praparation to be taught a common body of matarial
in a aelf-paced, skip~sections format; a new perspactiva to atudenta who ara
alrasdy familiar yith general equilibrium analysis; and, finally, a potentially;
affective instructional method assuming that materisla can be widely
disaeninated and utilized by a large number of atudenta. This work ia one o£
3% diffarent experiences in computer~-aided teaching in Pconomica deacribed

in the aurvey by Professor John C. Soper at Northarn Illinoia Uni'veuity.6

S. Zeckhauser, R., Memishian, P, and Shemo, T., "Genaral Equilibrium, A
Computation Technique for Learning”, HIER, Discusaion Papar No. 311,
August 1973,

6. Soper, John C., "Computer-Assisted Instruction in Economics: A Survey",
July 1974,




In another experiment, a computer 8raphics system, devaloped originally
for research in quantitative chemiatry, is being used as an uuderguduatge
teaching device. This system, developed by Profeasor E.J. Corey, sgllows 8
chealstry student to make a thorough and sophisticated analysis of molecular
structure. The synthesis of guch complex organic gtructures usually requires
s considerable number of discrete steps consisting of individusl chemical
. reactions which together form s synthetic pathwsy. Structures of up to
75 stoms (not including hydrogen) may be entered into the system using s
graphics (CRT) terminal with keyboard and slectrostatic writing tablst.
Significant chemical features are psrceived and logical search processes
sre conducted by the system interscting with the student to find suitabls

chemical reactions for the assembly of the structure.
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Gaming. The sbility of computer-based softwsre to store and

manipulste dats as well g8 intersct with people in s number of “people

oriented" ways enables the development of relatively complax games wﬁich
cﬁn be used by students to plsy realistic roles in a simulated "real world”
environment. The urban simulation game APEX has been used extensively to
enabls gtudents to play the roles of urban decision makers intsrscting with
each othar sbout & simulsted city. APEX aimulates the city of Lansing,
Michigan, and enables playere to essuse the rolaas of politicians, planners,
developers, industrislists, and pollution control officera. Tha game ie
played in cycles which require each of the &ecinion makera to input decisions
sbout lgnd development, industrisl zoning, pollution regulations and the like.
Playsrs are required to negotiate with their collesgues in variocus roles
during the decinion'proce-u. The decisions sre input to the computer~based
game and the results for the simulated year are raturned (in l_flw minutes)
to each player telling what had happened for the city, each business, pelitical
fortunes and the state changes for esch player and tha city. In s paper
deacribing the experience, one professor concludas that "...[it] promises a
way of relating specific legal queations to the entire urban process - s way
not dependent upon sppellste cases but closely rasembling ths lsw’s sctusl’
functioning on 8 number of levela ... [it] engagee the playera in dsciaion-
making and nct%on in vhat Aristotle called the exercise of practical rcuon."7
In numerous Business Schools, “business games” ars played compatitively
by individuals and teams of atudents in order to test business decision-making
skills. Studenta play the role of corporate executives through s compressed
saries of quarterly and annusl busineas decisions. Pinancisl raports and othsr

reflections of corporate status are printed by tha computer syatem for esch

7. Degnan, D. A. and Haar, C. M., "Computer Simulation in Urban Legsl
Studiss,” Journal of Legsl Educstion, AALS, Vol. 23, 1970-71.
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decision-making cycle of the game. The atudents, representing the corporate
exscutives, are required to work individually and as a team in the simulated
environment of competitive businesa. .

Video materials assume several roles in theae games. Pirat, videotspes
sre used in some casea to present the basic ;1tuation which is being gamed.
The conditions in particular parta of s city can often be represented visually
with mors affect than any other way, for example. Second, visusl materials
(slthough not videotape) are presented in the form of sophisticated graphica
t0 represent outcomea of population shifts, economic fncéorl, and the like.
Third, videotapes of the gamea are very useful in s post mortem analysis and
critique by the players as well as for introducing new playeru to the games.

The uss of games sllows heuriatic proceases which can, depending on tha
validity of the simulation, represent s cyclic but deciaion dependent process.
These games require students to uae sccumulated knowledge to make critical

decisions and also to interact in the decision process with other players.
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SOME OBSTACLES TO CHANGE

Having argued for the opportunities of instructional technology and
supported the srgument with a few illustrations, pregaatism demands some
trestment of the odde for changes in tha inatructional process. As pre-
dicted, the uss of instructional technology continues to be in tha category
of "expsrimentation and devalopment”. ﬁouuvu:. the experimentation has
already demonstrsted some advantages of modules of techmology-based teach-
ing materiale, if less clearly the role of “completa™ technology-besed
coursss. At issue is the rols of tschnology in the improvessnt of the pro-
cess which is demanding that more material ba dalivered to students in lass
time and at less cost. Thers are several erass in which some "breskthroughs”
must occur befors we can even move into the Carnegis Commission's category
of "generally introduced” not to mention the advancad state of "generally
in use”.

Distribution and Access. Thers is s notices?lc absence of a2 visble
industry for the distribution of technology-babed tesching materiale. As a
result, the materisls are lergaly devaloped and uled\in s sort of "cottags
industry” which centers sround good technological facilitise and highly
motivated people working mostly in universitiss and collagss. Thers appear.
to ba several establishad aress that must changs es a preraquisite to any
improvement. First, the book publishing industry -mgtvrccognisc and accept
the market for technology-besad supplements to printld'nltcrial. Audiotapes
and film strips have only a foot in tha door. Coiputaé programs ars taboo.
Second, libraries will have to lcconlbdl;t the facilities for patrone to
access ths tcchnoloéybb.tod materisle. The lihraricc.'nou squsszed by both

the doubls digit inflstion affacting printed matarials for sevaral successivs
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yests (and no relief in sight) and the sffect of psrsonal income gftwth

on their lsbor-intensive operstions sre seeking relief. HNHowevsr, gesring
up to handle tschnology-based matsrisls will undoubtedly aggravate the
short term financisl problem before*making any coatribution to the long
term solution. Third, a national copyright and patent policy that motivates

the development of technology-based materials without execerbating the legal

and financial problems of its ues will be necesesTy. A good solution to
this probles would do much to solve the first problem cited. A bad solution.
would virtually prevent any progress. Fourth, s mathodology for distributing
computer based material pationally is needed. Tslevision and videotape _
equipment is sufficiantly standard (and relatively simple) that ematibﬂ-‘r
ity is not the major problem that it is in computer technology. The |
videodisc may solve the debilitating problem of the cost of tha medium which
has plagued videotspe. Computer technology, however, has s major problem
represented by the barriers to transportability of computer program
materisl. .Sophuticaud communication networks may offer & solution, partic-
ulerly if distance independent pricing and low fixed cost can become wide-
spresd.’ 1f the cost/performance of communication is right, the facilitatinz
services required to interface studente and teschers to multiple remote & 1
computer resources can probably ba developed.
‘ Adequate Technolofical Resources. Many schools have limited techno-
logical resources. Telavision playback equipment and computers have beg:;
beyond their ecocomic resch. The videodiec may help with pure video presen~
tations. The nev "intelligant terminals” (which incorporste microcomputer
technology) and low coet minicomputers may be usable in combination with
communication networke and larger computers to bring technology-bssed .
inatructional materisls within the resach of many. 7This kind of technological -
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resource ayatem would represent not only e basis for development of
materials but also s large volume market for technology-based materials..
Rewarding Authorahip. The individusl sfforte of aut!.;ve in the
development of technology-based teaching materisle must bs encouraged by
incentives. Tha incentives must combine professional recognition with the
potential for economic reward. Unfortunately, both slements of the reward
etructura are currently lacking. Por exampla, junior faculty who devots
substantial time to the development of tachnology-based tesching materials
often do eo at the expensa of ressarch sand thua promotion. For most
diaciplines, the development of computar algorithms or video presentations
carries nowhere near tha professional weight of s published (printed)
journal article. This diecourages all but the moat pereistent. Morsover,
the condition is improving only very elowly. The financisl reward structure
is equslly discouraging. Por financisl rewerd, one writes bookse, not '
computer programs or video productions. Perhaps this problem will aelso be
overcome given time and the appropriate combination of solutiona to the

previously described problems.

-y
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's Approach

EDUCOM was eetabliched in 1964 for the ﬁurP0¢c of foctcrinl the
development of gharable technologicel resources in sducetion. It hes bean
through several cyclee of hope and expectation. In 1972, EDUCOM began to A
develop the idea of a Planning Council for Computing in Higher Education
and Reesarch, an idea conceived from the NSF-eponsored eeminare on COmputer
networking held at Airlie House. Thie idea has now been transformed into
an action-oriented group of twenty-two institutions that have committed
mouey and time for a five year period to provide a "critical mase" for the
developtiant of national cOMputer nntuorkin(.' The EDUCOM Planning couﬁcil
is directed by James Emery and is governsd by a Policy Bosrd compoead of
eenior univereity executivee &nd a Technical Committee composed of eenior
computer ecientist/administrators from the twenty-two member schools.
Supporting grante have been received from the Carnegie Corporation, the Exxon

Educational Youndation and the Pord FYoundation. Tpn Planning Council focusee
\

ek

ite attention On three interrelated areas:
1. Inveetigating the meane for creating a national computer network.
This etarted with the Praparntion'of a plso ;syins out the eteps
needed to move from today'e fragmented, ad hoc approach to 4 wore ¢

coherent echeme for cooperation in the eharing of computer-besed

resourcea. A prototype national network activity has elresdy
etarted betwaen the Plsuning Council institutions with the
objective of conducting carefully developed and eveluated 1
small-ecele experimente in national natworking. In addition,
diecipline group networking experimente are bcgn; developed

o
{

8. Bmery, James C., "Implementation of a Facilitating Network"

* Policies, Strategise and Plgng for Compyting in Higher Bd.,
IDUCOM, Princeton, N.J. 1976
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vith ths sponsorship and assistance of ths Planning Council.
These experiments, which are developsd indepandently by
teschsrs and resesrchers from various academic disciplines, .
ars designed to evalusts ths viability of distributing and
accessing modular computsr-based matsrisl via e national

-

network.

2. Providing information to improve computing servicas within
individual universities and collsges. Each institution must
make its own dscisions about computing and related resourcss.

The studiss end evaluations of the Planning Council will hslp
to focus and identify both ths costs and the benefits of

available alternatives and will also provids soms comparative
"data to0 aid institutions in finding mors sffective solutions.

3. Providing a means by which higher education can speak to the
Pederal Government on issues related to educational computing.
Qusstions of rsguletory and tax policy, costing and charging
for computing services, ths required uss of Fedsrally owned
computers and the amount and method of providing financisl
support for educational computing era all matters that are

. bsing given ettention.

‘ ﬁith NSF support, EDUCOM is also developing a research tool for
evaluating ths role and scops of natworking es well as ths transitional
effects for individual institutions (sconomic, behavioral, tschnological,
and policy alternstives). This nstwork simulation snd gaming projsct
will over ths next two Years, develop and validats a computsr-based model

of nstworking for use by educational institutions. The Projsct involvas

20
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sixteen institutions, lerge end emall, who are providing dete and expertiee
to develop, validete, sud test the model and the game. With the completed
nodel, we will bs eble to examine tha alternativae for the widespread use
of computer-based inetructional modules vie networking, among other phenomena.
It is conceivable, psrhaps even likely, thet the model could be adapted to
the ﬁatuork dietridbution of video materiasl when and if that analysis ie
useful, ‘

As EDUCOM moves to test the notion of "technological publiehing” it s
our intention to include video material where it fite well with computer-
based modules. If our experience to dete ie prophstic, the opportunitise

for euch instructional peckeges ere numerous.

-’
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