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Towards More Effective Teaching and Learnin
irections for Educat onaf T chno1 es in the 1 8Os :

Research and Studies

Overview
1771eiTTn Educational Technologies-in the 19

technalOgies have kindled renewed interest in heir applications to

ethication with unprecedented intensity. The spectacular rise of microproces-
_

and videodiscs has stimulated the development of inexpen ive home

computers, of new 1 inkages between television and computers, f possibilities

for real -dine links via telecommunications faciTitlis including 'Satellites.,

ryew h n ter facet-,-- and -of- new societal 1-and it t tuttonal -arrangements .----

On hand, these and other presentor....Ptojected. rev- elopme is could..

add up to significant new-directiOns foradUcatiOnal technologies in the;

1980s-with -forraadhing impacts on 'American edUcation. -:On the Other han
I.

similar if smaller outburst of enthusiasm aCcompanied'-the introduCtion

interactive timesharing-systemisten-years-earlier4- and-tan ible results

failed to fulfill overenthUsiastic promiSes. Separating..oui. the new from

old, the- significantfrom- the trivial, and the substantiated- from the untested

S- _no longer an easy task This time, there are literally hundreds of

projects, studies, and 'research efforts to .assess.

The 1980s have als-vbrbught the beginnings of a new interna

.dimensioh to educatiOnal technologieS. Whereas in earlier years to leading

%work in instructional television, interactive'computing, and integrated

systems was American based, now other countries, most notably -- besides

Japan--- France- and.--its-:-10,-000-Computers-in-the- Cl assroomft-program;---have--.

accumulated experiences or devel-oped strategies which should' be of great

interest to American educators. These advances abroad have led some tei say



s- _

- ' be !taken for granted Firnore r agitiati ft,_111Prompted others '-to:-SeekT
:4A

_ what itheseexpérièncêe; can :contrlibUte-ta-:..imfrovmentsjn---t ArileKic
, I ,

context. _
5 5_

555-_

Iwo issues thet-deserVe soecial attention at this Doint'ateachr
-:-"' -_= .,-.-_. 1-4:: :. _---_;--- . -,,--.,;,

t

=

training :and__ quality
/

CoUrsewere--ldeveld -ment-' i-jechnciloglits,\Ia dOtheir]- -

,supporters L have-,no -3_ven-:_-_sufficient weight to -_those_peop e and hea,, --,,,creative,,, ,

i fthinking which will _ trnake or break tne-_-prospecd_v_e-'_-reVolution .in
q

Adif-sation-.' ---_ -'. ,
,e.

real 'progress-_--1 s_-_to be -made In- this iiel d , -thert-,iricire- will l hey e to,\b done -- ,
,

,. 1' -,--\_,,,for arid with ;teachers_ and,software',than',_ was the case in.;-the-I-Ioq- arion;;\70SN.--_

-Two- o- ther -issues of-special ige-rest to -eduCational '-pEi-k=i'y4rilaket0- -.7 .2 --- -- --. L , L J : ---'''-':
measuring effectiveness and analyzing-_-costS ,-- are 1 ike-rytrittremIfii\t ,Pers_istent

P`robl ems.. ,Nonetheless, , substantial exPerience in _these,-areas hase

accurnul ated -over the; past: decade-;--some of it is. cited later -in-thiS report;
,. .These and other issues -- and some of their projected or imagined

. .

impacts on classrooms ,'schools, and-whote systems of -:luc ad on -- are-reviewed

in this report. At the sane time, we were periodical ly reninded of the need *

to adopt as .broad a perspective as possible in orderf;to- assess accurately the

new directions evident in *educational technology. It §hoUld be apParent

that in contrast to the late sixties when enthusiasm for educational ._

technology also ran high, the env ironmenti hich education occurs has

changed. ,, We have entered an era marked by reso rce scarcities, Unbalanced,
-

,

global-interdependencies, a muchheralded-but uneenl, -distibuted rnformation.

Age, and an uncertain future whose opoortunIties- are easi*- matched -- if nc

exceeded -- by risk and threat. ,-- What is the i'ignificance of educational.' I

;3
6
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_
_11.1 - ,

inn'ov at ioris in thi's future-and what role can be played iby'yeducatione3 teChng-,
. 1

607 Can-microtomputers -and v ideoditcs- -make--a-differenceP.--, jn- p_repar,ing-___

-.P.
v=.

pappre,- especially children and alai escents; to cope Atith- an increasingly-_. . 0 -E, ,

,-/-
' 7'

, -,
I

complex ei -and uncertain luture? The _quest ion is--notT-an swerab le- with -any .

,...

'.reasoll,able degree-of:certainty. Nonetheless, we believe that, properly
,_

. ,

developed, ational techAo143-g
-es-have- a positive and not insiibstant lel

,

47034 td:,pl ay in imp offing future - global prospects.. For these-. reaSonsi the
,

- -- new directions etnergin§ in the 1980s for uses of -these- technologies should , be
. . . .

. _

'aSsessed- ror reassessed, by---,thosa,- who contribute to the formulation
_

f `

xr edu#tifio'nal policy at al 1 revels. . .

,.-. , ,

_ ..f . ........:
.

--- . --. .
_. ,__ _

'A ... -

,...

.-
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\'n- Wh at?-'--Some- elected Pro 'eCts
&

= i
7 , ----An- this ',report-we-have k_identified some recent studies or research

=efforts in educational technology, with an emphasis on computers' and especially-
7 - 0,,

.

inicro\computers but including television and other technologies where appropriate
,

..Some projects ,f-ev iewed, here are dell-known and now wel 1-est?1 ished (like. _

_
......._

Suppesi work or-,the PLATO system), Which nonetheless continue to generate

' considerable interest. Others/are much more recent, apd. addrest issues new
k kat -

to the (80s. A few "fantastic" projects (like Negropontes "media room" at

MIT) -areincluded %where they are representative of real-life issues. 'By

necessity we have had to be selective; 'however, wherever possible, the
7

, reader is referred to other- literature that covers work which because of-4- .
. .

time constraints could not cbe inluded here.
. ,,

Also, some projects_ which deserve to be reviewed in more detail "'4

--especially some of those abroad ---could only be briefly mentioned because

information could not be obtained. in time. In particular, the case of Japan

should be investigated further.

What is striking to anyone familiar with educational technoVagy ten

years ago is how prolific the: scene has become today. Researchers 'everywhere

iri ,illnerice are building new. systems for many purposes and are chipping away

at old obstacles of every kind Because- of sheer numbers, we include below- a
,

list of names, with a short descriptor, that may'help orient the reader, just
as it helped us. . The list served as working notes in the preparation of this

no special- order;' nor were all those it Jiely describes

included in the fuller description of Section IV. Nonetheless it may serve

as a useful guide.



PEOPLE AND PROJECTS

JaccidEs Hebenstreit i

Ecole_Superieure d El ectricite

10,000.-Microcomputers in-French Secondary Schools

eymour Papert
LOGO Project, MIT

ds -teach -prdeedures to -turtl e ot _earning matfrwi thout
teaching; in mathland. Cognitive growth, may be'different in a
computer culture.

David'Tnomas
University-of Iowa
Surveyed-evaluations of-CAI- quicke

Donal d Bitzer,- its father,- University of Illinois Chanipain/Urbana
Robert Caldwell , Southern Methodist University, says his PLATO

reading -prog?am helps adult nonrenderS.
Spencer Swinton of Educational Testing Service (E1V found elementary

PLATO math effective, reading not, ,and PLATO too expensive.
Richard Murphy of ETS found PLATO project for community colleges

made no-difference in-achievement.
Howard Mark.of Control Data Cprpo ion hooking color PLATO t

c:videodis.

PLATO

9

Tom Dwyer
Project SOLO, University of Pennsylvadia.,. Helping students learn to
use computers "SOLO"- under their own control-.

The Xerox Palo Alto Research Center
Ad lin -.Kay

John Seely-Brown
rva Goldstein

Using thw-;omputer as

Patrick Supper
Stanford University. CAI in log, set and languages;
Research on speech synthesis-
Camouter -Curriculum Corporation

L ge, scale use of basic skills d ill-and- ractice.
The future:_ tal king_ dialogues_bet een_students .and _

computer tutors.

DorOthy Jo' Stevens
University of Nebraska
Teachers have mixed feel ings about compu ers but
think computers should be taught.



RY-iLIST (continue

ylvia
Ins tructi onai - Systems_, Philadelphia public s cho
Long= eiperience- with computers in schools. Kids and parents
learn together:by computer-.

Karen Bill ings
Columbia University. Helping- educators use microcomputers.

Christine Doerr-
Microcomputer and the Three- - "how to" for eachers

Ted Nelson
Computer Lib Dream chine

Robert Al b
Men l o-Park: California - "Codputer

Arthur Luehr-mann
Lawrence Hall of Science,

-Bussing bushels of Apples
The U.S. future depends-on

own -,USA

John Hau.go
'Di rector, nn es ota Educational --COm

largest-- educati onal-computi ng
Almost every. school and col l ege in -.

MECC coordinates and supports`.

Ludwig. Braun
Stony Brook, 'New- York_

..Huntington_Project_-_devel oped_24
Microcomtn\Jter- advocate.
Proposing-\ ationar Centers of R & 0 'for micros in schbol

erkeley.
microcomputers
cOmpu literate

ort um
1P-the7woi.

uses ers

z

simulation used them in schools.

if)Howa d Pe-elle
Instructional App. ications of Computers, University of Massachuset e
Glass box apprcia lets the Student view the program he is using,
removing mystery, pi-Aiding models.

AT red ..Bork
Uni versity of California, Irvine
FltS--ics by Computer tutorial
The future: stand-alone systems, aphics, videodiscs.

C NOWT
University of rbwa.
Jim Johnson, Harold. Peters
Clearinghouse for courseware for col l eg
Hel ps authors of courseware.
Researching educational effectiveness of graphics and audio.



-.--,3 _- ---- t.
David MoPris and_ -, . -

University of-T_Oregon
, ,

-_ -_- -Editor, The Computing-iTeacher- -- = -1----- ---,'-

-- JUdy dWards- . : _ -, -- ,-` .7
- --- -' ---Computer -Technology-Program,--Northwest- Regi anal,. Educational Laboratory'-' -----

!-::--- ,L: MitroSIFT: Clearinghouse -41-CmicrocoMuteethateri al 5f:for K-12 teachers
. -

_Karl Zinn
-7- ---,_Center- for Research on:-.Learning and Teaching, University ofMichigan

The multiple 'uses Of -Mitrios:- in schools and colleges .--' :. -'';'--:---,-'

._
=

=
___ \

= -__

Robert Lawler
1 -: --fLOGO-i..Gro up ;--_Artki ficlalIntell i gence Cab,:- MaS siChLiietti:,-Insti tpte: of

Technology .-_1 -_A-:kii7--year,old 1 earrrs towritei__ and more,- -in a- ,-, - - 4-computer-4H cif Setting :: . _ ,. . --.

--Stewart Denenberg
-State University of New York , Pl attsburgh_

A PLATO course for computer literacy.

--t
. -='

Will i am Bozeman

Uni versity_ of Ida'
Re.viewint --studies-of Computer Managed Instruction, concludes
CMI is effective

.
. Ni cnol as J. Rushby ._ .

Computers in Education- as a Resource, Ingersoll College
United Kingdom National Development Programme '

-I n Compute-Assisted Learning (NDPCAL ):

John -Fi el den
The Costs of Learning with CoMputers , an analysis of the NDPCAL, above

Andrew Mol near ,

National Scierice Foundation, Research in Science Education
The next crisis in American education - computer literacy _

r . Computer and videodisc - intelligent videodisc for science education.

Joseph Lipson .. -

--_ Science Education, ationa 1 Science Foundation .4

Need =aestheti 0 , an emotional qualities in CAI: -
s

= ,

0-

Hobert
-.Human Resources Research Organization MumRO Arlington, Va.'
Computer simulations give unique learning, quickly

_

Raymond Fox .
Society for Applied Learning __Technology (SALT), Virginia
ConTerence on videodisc

.



SUMMARY- LIS14 Cariti nued

Orent;=Utab
Ou t t-i h=5,,Heuston
-ctor- Bundarston Mr. TICC IT)
uritional -syttems are uitature", ne new t_edhnol ogyv

to in-Erease' prodUctivityl Intell i gent -Vi deodisc s inevitable.
ee, Eastwood
Masliington' Uni-versi y
Intel 1 igent- videodisc, although appeal ing, faces- majqr barriers -like
eacher resistance, tight budgets and lack of Courseware.

%-Robert ,ffranson
'Florida State University
Cal -s-JOr-_-:=Userqgroups-toLf-

ABC/NEA SCI-IOOLOISO,Program -

Fred Wilhelms:
Tea cheers, _develop

Andri es sert
Ph i I 11 In Res eirt-F- Labiiiiito
Medical students liked a- tri all videodisc

deodiS c-'man Ufa urers-wh at-they want.

Indeodisc ant 7V peopi e implement them:

Nebraska -,V >i deddi sc- °.Pre j ect=
Unive.cf Nebraskg , Linco
Rod DaYneS; Di recta
.Sducational vi deodi R &..O
Teachers of_ twitting loved, using vidtOdist.
Use for the hearing impaired.

course

-

more than slides or 'film,

Nicholas Negrodonte.
Massachusetts Institute of Techn
Media room: mul timedi a, mul tiser
l earner' s central.
Imaginati ve uses of 'in tel l i gent
making movies ft dul ar.

Sesame., Place
Lower BUck-s-----Cou Pennsyl vania
A playpark for kids, by Children 's Television WorkshoR and
Busch-- n.terta inment.
'Seventy computers designed for kids with educational games
are fun tc= play.
,Joan- Ganz Cooney, President, CTW
_Joyce 114kansson CompUter Coordin t
Marilyn% Rothenberg Research

QUEE'
umbus , Ohio

Vivian Horner eclucati pn nprograrrnning_
Gerry Jordon, program devel opment
Cabl e TV viewers may push one of five buttons to pol l i ng by, the studio

gY
input and output under

deodisc map-travell ing ;
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Berks Corrinunity Television (BCTV)
-....-_ Reading, Pennsylvania -

,
---Gerald ,Richter, :Executive Director

.
Interactive 'commun)ty television
TV of, for and by the people. ___ _ -,

Open forums on issues, with phone-ins, split.'-screen.- ,; - -. -- --

Students interview about history, produce own-shows...
a

f.' ' .., ._ -. a- . ..

William Rushton :- - :.-..i--
. - .. .Center for Non,-Broadcast Television, New York - _ -.._ --,

---_ Director of-Research :-
Viewer participation on timely topics via public television and cable.-

1Red Br
_ - . -'Director, Alteimative Media-Center'New York Univiriity .., ,--- which started.BCTV. -,- ,-. ._ .

1Member, Carnegie Conrissfo,n on Educational Television, which
-.--

recommended reorganizing public broadcasting in A P blic Trust -

kit:Layboui-ne

.Director, Media Probes', New 'Yark
. =

Doing-TV-series-to help people understand TV.
,Promotes- people-produced

= . *

John:LeBaron. ::. --. - --_ . -,- :. ... .
: Aassacnusetts Educational TV-

Director,. Planning 'and DevelPPMent
Tel -Chil-dreh-A-L-Prtidlictibri-Guide--fo obn- -People,- empowers

. teac ers to p :q4.15-, ren -pro ue_ eit own. I' orograms. -
_. - - ,_

- -

Peter Dirr.
_Corporation for Public Broadcasting-.

Fifteen mill-ion American pupils a year use instructional TV
somewh.at- regularly
Sixty 'percent of Colleges use ITV, especially' community colleges:..--

Saul' Rocktan_
Di rector Agency for Instructional Tel evison , Bloomington, Indiana
Coordinates-joint program projects by state and provincial agencies.
Acquires and distributes ITV programs.. .

r *

University of Mid-America

-
.

Lincoln, Nebraska
Donald McNeil, Executive Vice President
Develops and distributes ITV for eleven states. t

Jr
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National University Concrtium Project
Or. Adele Seef
Uriversity of Maryland
The fitst natipnwide TY unive- qy begins September, 1980:
Course' fead.to BA.

Charles, Ferris

Chairman, Federal Communications Commission
Children's programing has changed little in the last six years.
The technologies can transmit a- much greater abundance of
diverse programeng;

Pe- Charren
President, Action for Children's Television
New - tonville, Massachusetts

Promotes diversity and discouraos corru erc i a I douse

Dorothy and Jerome Singer
Family Television Reseat 4nd LonsuitiLiJn
Yale University
Helping children view iv ,-11L1,ally
Materials for patents and teachers.

Rusemery Lee Putter
New Season; Th, rosiLI,.

rassroom activitieS using prime ime Tv t, n thi king skills

India

,
Prime-Tiffle ,chool Tale ision (PTSr)
Chiii4go, I11inois
700,000 Lea6ers pTsr Ld4-hdi

17rograirm ile moot4,..4n4

.1411 euzliben

Teachila a! a A_1 i1( IJ J
TV is today's 1171rst curriculue tl,. .

schools should tner- niostatically Lila Cd t.t1E I ik ,.(
content

Aciders04,

U4shingt0-
The more icAIL ,atci

Disaavanta)ed child) en Ada nu fi,t , I d
than adventagA ones-

141

HeLrd" Uni,,,I.
A leadcrig theoris, UuI

Interaction of Meild C) nitio
ores_ the 4ays a rearm( )

fit between Lhe s,a11,1,)1 sys ams chi fl.a1 ,n

symuolic repreSentati3,,s,



'SUMMARY LIST - continued

Richardltlark,
--Center-for Media Reseaf-ch and Development

University of Southern California, Los Angeles
Bridges the gap between research and the appl9c4tion of
educational technology.

Wilbur Schramm
'fat -West Communication Institwie, Hunolulu, Hawaii
Educator, philbsopher and carter on issues about
an& medda.

Dean Jami*co
Economist, The World bank
The Costs Educational Mer, 1, ,.1!1,1.il I IQL f,, r 1..,..1,,,t

e _ u_en_ hour costs o raaio! I - ' 57.iTr-75-71
combltoated and aporoximCost analysts

H,_,,,erd M t __lens

Esecutive bi,,Lo.
Association for Edati_...!
Washington
Has ovarvla, ot
AECT will be publishing a 0 OK this fall fir _!.!

Eugene Wi !son of the Ulliver_iiy L]d rjia

L

weji,41
rector

1.Spoken in, ut. ar!d ool,:p"t t future 1

less i-porta,,t s,111,an,, eoocatio stioul.d preplcd Li,e,

;(.440G1 Le J=

President, td,,c-1,1, g 14(

The costS'of convantional ed, attWn ro711 1,,cr abe
of ,_.0mputars in eduoltion will deer (1St:

6.190C

ri i J. t t_ to",

Internatio,i_lly know.) fOrt'Telat ny
instructional technology, as he did in Prini21 i I

Des (1979) Gayne sees education41 kechnoTo;y tagoing
research's prd.criptions that materidi5 (1) ,rake 5amaiti enc,A !.

possible b). providiri lager ,Heanitngf,1 zonkexts and (2) help ldar
realize their capacit, for "d!etaconiti n" for ,earning Li) le

c i ,a

Bell taboret,
A tn.roug1:1 rekiew
Jfined as scianc p iu" d a

a Oackdeop to our ;OI vay JI
a ,n1



SUMMARY LIST - continued

Dwight Allen
Old Dominion University Virginia
The new "basics":, learning to use the tools .of our time.tb: improve
the quality of life. Na teacher will complain'about,having extra

gmoments to read a story with his studts while the computer grades
a quiz. Government must guarantee tahnologies for the poor as well
as the rich. There is a need for national coordination of accredita-
tion and curricula in a mobil decentralized age induced by technologies

Ralph Tyler
Science Research A s s o c i a t e s_

This eminint educator puts our disou4.ion in 1.1.,cLI,
Educational'technologies need to be guided by an underSt I,u
schvls, of what teaching is and is not, Of why teachers do and
do not adopt technologie
Teachers ,and technologists MuL JcvQ1Uld LuyeLbc)
TTY SeCretary of Education should lead , 4idesprad and
dialogue on educatIonal sues

Nol-wood

EAecoti,
Jotnt Coucil E

Edacacors help fort. nat,..n!'
JCET assists this with sLodi!s an, Toru,
Some F;OrUMS tiaVt used LelecJnferen In by 1.,c:1 ItIL 4,
JCET Jfrers to hQlp the Department Jf -.du. afio,1 :.)

N
Ao? r:-.! r4it

for ,ha kin s ,r ruoli,, dlai,,,gue L/14r kit e 3,..),1



IV. PROJECT OESCRIPTIO

_0,000 Microcomputers for French Secondar Schools

Work of:

14

Jacques Hebenstreit
Chairman, Computer Science
Ecole Superieure d'ElectriclLe
10 Avenue Pierre La Rousse
92 Malakoff, France
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Teachers or ysios%and math were taken in minima) nL bers toVavOid

ing the impression computers can be used only for math and science; stress

was put on history, language, and the ts, among others. [We note with

Interest the stress on the ro puter s in the human 1 t id s In Huillan It les

I n Am lean t i r e , a repol L Ly Lhc L11111 SS Ion WI the num a l l I t Ie Lu Led C degICLi

October 9, 1980.]

In a move unimagin silt the,t, s A

i
iand soft~ i I ai1y1a9c ,d,az Jai Intt.1) c_ L-c,_] ..nd iiall,la Lad rui [his

/1Imp loll 4 al alisi.1, J I ,,Q,.1 ., tiell. ,I 1 ,,,, , I ,, ,,,, I .,..,i,iiii.
,)co I is a.. ,-4,. I I as 4L ail.1 ctl ,..I 4 e 4: tl 1.1 1 11 9

.L alidaorkl G , i JI4t aL lull

ltu; 49, ..011J e1 IiHll lauf+led i/
uy idd rol Id

=4,

51., liiJ 44 I L

1.)pA L ,

JJ4(AQ.
"10,000 MIL;rI IdA
gum tote JkAly 193J
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Ta i n Tdrtles to Draw: -e 00n in a Computer culture

k of: Seymour Pdpert
Project LOGO
Artificial Intelligence Laboratory
Massachusetts Institute of Technoluy
545 Technology Square
Camoridge, Masachusett J213
Tel 617-253-6214
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Seymour Papert, who developied the turt)e and the LOGO language for

running it, thinks most work using computers for education has it backwards.

What is happening in the sequences described above is that the child is gi 1

instructions to the turtle, not the other way,arouhd_ 1h most applicet ons

however, th compute !» used LU Ihztruct the LbIlu. which e ayes

ty. Thls,ls especially true or Loe Jr 111 practl,,a br4hd Q #1, ch

Papert.z. work alametr1cally uppoeu LIaL;44 111 LcluvhL by the

,_omputer. the .1-111,1 teeLhes it to du wh4L u,o ,hI1J 4a IiiaL _Ad
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she carefully-observed what her hand had done. Next she4ave names to

the,1 ns ing the vertical line "BIG" and the horizontal "SMALL";

Finally, on her own, she told the Turtle in iUGO LC du I:tic ain ab Ilia had.

TO GROWSHRINK ; BIG ; SmAii

1 FORWARD ; BIG
2 RIGHT 90
3 FORWARD WIALL

4 RIGHT 90
5 GROWSHRINK blu lu

ENO,

'.11,,1 1k=1 6°11kLELO 1,

tS. o,

loci! L. 14,111 06

r oak.'

L,

FOI,wARD 1

RIGHT_ 1

CIRCLE.

a 1 4, 1 I. I k I.s I, k 1

I 1 I e L I.,

it a

,4LAW.d

I I .

el... 11

k. ki ,1 1 IL, I LO I I .
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Notice' that with the turtle it is the child who initiates the action, not

the turtle. Papert follows Dewey and PlagRt in feeling that children are

active discoverers of the world, making sense of the world dt their own pace

to their own

PPap ert haS provIded such cnv 1runmanLa ro, K1,J ru,

Lit Id( mg; w Lh rnulLlwlE Nta .+] la iz,L.411J Llr 11 pt.,
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puwer N i.hd MO5t 4A Lan 1 v L ha y Or Lhe t4le
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,171,-htieLL4 .11%.,Q1 111 19//-/d I I s1Au ji ae aL,,Jd14 hAl
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Some References

This fall, Basic Books Is 9oing to pubil5h
Seymour Papert's book, Mindstorms: Computei,
Children', and Powerful ideas, a reflection on
the last decade's work by Rapert and his LUGO
associates, a discussion of developmental the-.,
and a vision of the future in which kids learn
by -teaching" computers:
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s CAT E ect ve? -A Survey of 65 Evaluations

k of: David.V. Thames
University of Iowa
Iowa City, Iowa 52240
Tel 319-353-2121

On the most complete survey o aLki,J14 or Lhe cfrLI4er

Computer Assisted Instruction WdS recently July u1 Uav lo It,o11a rv1 Lhd
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4) Students using CAI retain what they learn as well as
non-CAI students, dCC -ding to four studies and,, one survey.

F

5) The cost of CAI s approaching tnat of cOnventIoritil

instruction. HOwever,2Co t5 are hard to 4uanti y and compare
so existing comparisons are tentative.

rtwa aL6o1O 09 lw ,ofiliou I L.G Gf Ltic CV alkoal 1,- al, lc
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Evaluating PLATO

Evaluations
c/o Donald L. Alders an
Educ 'anal Testing Service
Princet -New ,jersey 08541
Tel: 60 921-90

The Plato Project
c/o Don Bitzer
Computer-Based EdUC4LIo0 ReSem err laLur4tory
University of Illinois
Champaign/Urbana, Ill inn la
Tel 2171433-1000
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Another major e d udtl n Of PLATO by E,T,S- reported t 19774 was of

a` system implemehted in five conmunity col le The matn conLluion: PLATO

duo significant impact on student achievement v_ , buth sLudeutS and
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EValuatin

TICCIT_System. Ev alikat ion
c/o-Donald' =

Educational: Test ing = SerV
Princeton JerseY 08541.,
Tel .609421A000

art of grant from the. National -science Foundation, the

Educational Testing- Sery ice evalUated the =MITRE Corporation' s Time-shared,
1 -

erect iv ec-tOmputer -ContrOl-led-Infoniation,-Tei ision'systemr-known

'TICCIT system{was-'based on timeShired: "mini-computers", that

used television iets i n ',. contrast to the large, spec i al screen PLATO system.

TICCIT wo ,testeilin- twir_Commuriity'cbljeges_on _programtHn _English _ ,19767,-

and in math (1975-76).

Results were mixed Only 16% of TICCIT users .successfully coMpleted' ._

their courses ,compared to a 50% completion Tate_for, lecture section . For

those who ,finisheti -however-, achleiement scores were -signirf cantly higher in

and- mar4inally hi tier: in Eng-lsih; Student reaction was :mixed, faculty

acceptance "not sure' Evaluators ov era] 1 concl us on : "Widespread school

pectations of significant increases in school productivity

"Evaluation of the Trcar Computer-Assisted Instructional
System in the Community College", EducationaT Testing Service,
Princeton, New Jersey, September, 1978

-



nin Rather Than

Work of: Tom N e
Project Solo

-- Compute ,Science Departmen
Univers ty of Pittsburgh
-Pittsbb gh,.Pa. 15250
Tet;1 4 2=624-6355

assuming,

Tearnin

wyer crit-cizes most Computer-Assisted InstiruCtion (CAI) for falsely.

we now call instrUction- is the best way"(1) 'What

and

o promote -human-

role of echnology to automate this, instuctional

process.-.. He ques Ions the first assumption, feeling that ultimately

lear_ning ;As- somethin

For-eximPle, when hel

='-_anstructort-s eimary

each person does "solo"-, (hgnce the name of his project).

g someone learn tally, even when flying "dual", the

ask is not t
-

tell the, students how to land the-air-
., 4

craft, but to help bull d- the le-own model of the process

Tom Dwyer has bee applying that principle for over a deCade,by inventing,

ways Of. uSing computer to create environments in which students can learn

"solo ". _For his human stic_use_of_camputers,-DwyerAs one of_the_most_widely..

respected-persons in -hits field. Now he is applying the principle -to one of

the major issues confro ting educational computing how best to encourage

evelapinent of imag native courseware. He fears that the 'small is

beautiful effect that rtiiiade microcomputering possible in the first" place [may
.

be undone- by a 'big mean mediocre' syndrome" of giant publishers seeking mass

markets. counter this, he urges people to form a lobby to_help publishers

ild on imaginative ide and to themselves become- writers of softwaPe and

books, %hus promoting a diversity of innovative ideas.

Reference

Tom Dwyer,
CAI Blues,
Lunch",

\-
"Books a% an Antidote to the
or Take a Publisher to
e, 1980

fi



yarning ,Research--Group...-
erox Palo Alto -- Research Cen

3333 Coyote Hill Road
Pal o' Al to,`-Cal ifornia 94

Tel : 4154944000

cfo Allen Kay
John Seely-Brown
Ira Goldstein

Xerox has gathered some-of the most seminal people doing` research in

computers. and l'earning. Allan- Kay, director of the.:Learning, Research GroUp;

ns rumen computer languages' that are

.
_=dynamic and-easyTto- use.

Two people now at Xerox, John Seely-Brown arnd Ira Goldstein, are

eadert-in-thetattempt7to:devel ovcomputers-as----1 ntel 11 gent' tutors-.:---

Instructional computers now are "unaware" of:what the user is doing and

,_ why =he or, she: may be .r-unning into trouble -Seely-Brqwn and Go -asteinare-,

_to_change that.

-John Seely - brown -is considered by some to be a leading innovator in

the- application of artificial intelligence to instructional uses of C016

puters. Because his field is unexplored he- has begun with small proto--

type systems in selected domains of 4(nowledge.' Thus,.he helped develop

SOPHIE, a Sophisticated Instructional Environment for teaching electronic

trouble. shooting; BUGGY , es- :prodedural skills in -math; and BLOC

which helps students l earn- to make reasonable inferences in logical gams

played 41th attribute bl ocks. These prototypes have helped cl#rify the

characteristic an -intelligent tutoring system might have Thus, one ,-

apProach has b en to supply the computer with a map of all the paths one

,

c



Might take solving problern',In subtrac rig large nunibert.. 7: The computer=
- ...

can ,then compare that map with -.the: path a student actual ly .takel ,allowing
. _ .

,-
,, . , -,.-7. -4_a diagnosis 6f where the student has lost the waY. -, Then -the-computer can" _

offer-the student more helPfUl 'advice based on insight into the nature of

the task and the nature of th-tudent'S' model of it.

Ira Goldstein, an exceptionally - talented' young co outer= scientist who

-has, Worked with Papert at MIT, is working in a similar vein to develop corn-

PLters'4- that can serve as "coaches": The coach. has an evolving model of the

problzernsolving skilli-needed for someone to perform well on a particular

task, and compares that model with the actual performance of the student.

If the'student's actions are too far away from the model, the computer

hen .coaches the---student.

One of Goldstein's main aims in this is to.leard more about how people

sol-ve problems: -A-Student's interactiont With a--computer coach are, in

someTways,--easier to observe than- interactions -with' teachers.

The work of Siel-y-Brown_ And Gol datein is highly tteoretita3 'but it is

already proving to be of at least-some practical worth._ FOir. instance, eel .-

Brown has 'used his "BAGGY ". approach successfully to-teach teachers principles

f "derbugging" (diagnosing ana porrecting errors) and to train teachers.

debug errors in their students' thinking.

,

ro
,-

The real pay-off, owever; for the work of Seely Blown andiGol dstein
.

likely to be far-in- the future . But when the payoff comes they are likely

e recognized as among the important innovators of our era.
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ni=Seely-743roVm--_anii--Ri chard IR; Bu
'A -Paradj ezo f j an: fi ci al ly_

analT. SyStem,
niernatiorier Journal- of Man-MacKine- Studies

-John Seel y-Brown,-. and :Ri chard' 11'.'=-Burtgin
"Di agnosti c. Model for Procedural- Bugs in

zss Basic Mathemati cal?Ski 1 1 s Cognitivei ence=,
Vol . 2 ,' -pp 155-191.

Ira Sold n,_ "DevelOping- a -Computational
Representation- -for rProbl erh;=Seil vi ng _Ski II s":;
id Problim,-Sol ving and Educaticin: Issues, in

- Teeth i -and= Research-, edited,- by 'Devi d Turra
an, .-re eric urence Erlbeunf Associates ,
Hi] 1 sdal , 1980. Describes uses/of,
comp Liter--cbadi

_ -
.P . --Gol dsteiri and Seymour Papert

"Artificial- Intell igence, Language, and
the Study of _Knowledge ,." Cognitive- Science,

(1 ) pp 44-1 23. TheydriJat-.-that
i ngl egeneral._ pri not ol e_of. tutori ng-

be fa Und '.powerful- enough to- handle 'al 1
domains of knowledge.

r
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From Drill', add Practice to Socrati

:Present Real ities and Future. Plans for -Computer-Assisted In

Work Of: essor Patilick Suppes
n itute for Mathematical Studies in the .Social iences

Ventura Hall
Stanford University ,

-Stanford, Californi*. 94305-
Ter: 415-49*3111"-

d_

Palo Alto, California'

Patrick _Suppes, one f: the leading innovators for th 1 last 20 years in

Computer-Assisted Instruction (CAI) is also supportive-of the ing__

-movement toWirds ICAI: -7, Intelligent,Computer4tssiSted. Instruct io While

Suppes_-is -best known for his work in-CAI dr i land -pract 'ce course& basic

skills also fores-ees technologies that would make sible an intimate

dialogue between groups_ of a dozen' or so students and computer-simulated

Socrates, for-1 iter al Ty-mill ions-of-students

Were such a shift from drill-and-practice CAI to Socra is ICA

realized, it would compel educatOrs to rethink the entire concept of school

ETementer-_ brill7and4ractice. Through,-the Computer Curriculum_

CorPorationi Sup es ras.developed.15 PAI dr i 1 1 andpraCtict courses iusUO-

jects ike-math, read and2,1 apgUage skill $ . In .1578- More- than -150,000

Students in 24 states- -were taking such courses on a daily basis. Perhaps best

'knoWn of theta: are .4: MathemitjCs course for grades reading practice

course for grades .376 and language arts lessons for_grades 3-6.

-s Tesecoursei have been ev al uated in a number of wayi, for
, several':

different populations drisi most evaluations agree that these dri l-and-prac ce



I - -=

courses have usually been ast,effective as fraditionatthethods and ire 'oc-

casionatly_superior.,_ The Edkational Testing Service recently -released'

preliMinary findings df .an evaluation which indicates that the CAI' Math;

course was_significantly more effective than non-CA1 courses. HoweVer,

smaller effects, and on occasion ,negative- ones, were recorded for the reading

and language arts programs. Of these, two, -the courses were More 'effective,.

in-raisi-nr-l-anguage-arts---storet-tlian-yeadlng liii

-Improvements have now been-_made:-----Computer CurriculL1171, COrPOratiOng s new

-"Reading for Comprehension" course has largely replaced the early one used in .

_ te_ E_ T S _e, val u ati o n . .._I ti s-reasanab I e-to expect _f urther , i mp r...,o v eme nts.--.,. 1 1--
,, f.-- .

effectiveriess of these cAr courses-, and it is also widely accepted that their

cost-will drop below that of standard delivery systems. Thus ther_e, is :ikely

to be an increase in the use of CAI_ of the type Suppes and the Computer.-

curridu-lum;cqrPoratioli =nave- de. veloped.

Cillege-Level' . At Stanford's Institute for' Mathematical Studies In

the Social Sciences, Suppes. and his colleagues have implemented courses in a
.

variety of subjects, including _logic, set theory, Slavonic languages, program-

ming. languages, Chinese, and music. Whfle these ire necessarily the products

col laborations-;-:- many -bear- the mark of Suppes, who has. published texts on

logic .. and axiomatic set theory, as well as &t variety of -articles on semantics

as -wel -as-education-al --theOry.-- These CAI courses are 'taken- by many hundreds of

Stanford students each semester.

A systematic evaluation has been done on only two of these courses --
Introduction to Russian and Introduction to Logic. The CAI Russian courses

showed fairly strong superiority to traditional methods. This is counter to

the usual finding that the method of instruction at college makes little



sudstantial difference in achievement.- The CAI logic course was less impres-

Sive -- its, performance was. 51 ightly better- than-a leeture course in logic,

but not significantly so.

An important, often overlooked, implication is that .CAI effectiv-6noi-_

only-for _heavily enrolled Courses but for sparrely-enrolled_ones as well._ For
__,-

.the heavily enrol led=courses-, it can deliver individVally paced instruction_ in
-- .

______------------a manner which students` have indicated they prefer to lectures. Yfor sparsely.

-f-----inrolle-d-courses-,=---CA-I-offers-instrktfanNh-ith--Might with c --decause

of underenrollment. Suppes feels his is critical in preserving the univer-
..-_

sity's role of transmitting a complete range of knowledge, even in.an age of

.CombterriSimulated SocratieDialoaue:- At the Stanford Institute; uppes

not .only has -developed immediately useful courseware, but also has conducted

. early research on two__0f the features_i ndispensad le to, computer7simul ated

SocratiC dialogue computer generated` speedh and natural -language process-

ing. A system called the-umicroprogrammed intoned speech Synthesiz has

been develbped- by. which ompliter_can -''speal0 words, 'with- intonation: As-for

_natural. language protessing, progress is. being :made -..o anguage. acquisition

and:semantics for relatively formal fregMents of English. Aelitiye to .the

v,ast...compl ex i ty real:. language, `results..remain restricted. Nonethel ess

Suppes is hopeful that within. one to two decades computer programs will be

able- to process language with sufficient skill and sophistication for -dia-

logue.

For the future, uppes -foresees a growth in CAI use of about 2% per

month, given a likely decline in CAI costs and a likely rise in conventional
_



educational costs.. Ho sees wide uie.o computers in the home by the year

00, raising questions about accreditation of CAI learning done at home. New

echnologies such as video dilks may-Offer a variety of new programming

Possibilities for CAI: In Suplies' judgment, obe.of- the.Most promising ap-
-proaches. is ntelligent.CAI" by which the computer constructs a

the_ Student fnki, _testS- that model, revises it, and usesj_tto_help_-_students

overcome pitfalls in'th-eir thinking.' Such ICAI would be a step towards

comptiter-simulated.dialogue worthy of the, name of Socrates

me_LReferences

a, Patrick Suppei,
"Current Trends in'Computer-Assisted Lnstruc
Advancesiin_ Computers-, Vol. 18, 1978.

a. Patrick Suppes, E. Macken and :M. Zannotti,
The Role of Global Psychological Models. in

Instructional Technology" in Advandes in
Instructional_ Psychology (R. 6-tf:

PP 229- 9. Erlbaum-, .hills de
L

riCk Suppes, Robert Smith, Marian Beard,
"University-Level Computer Assisted Instruction at
Stanford: 1975" Instructjonal Science, Vol. 6 (1977),
pp 151-185.

Robert Oavis,, 0. Jamison-,`M.. Ragosta,' Warren Jahnke, R. Woodson,
Paul Holland, 14. Levin, "Computer Assisted Instruction:
A Longitudinal Study" an AERA presentation, April '1980.



1mi a-Charp

.3_
1.

of: Sylvia Charp
Director of Instructional Systems
The School ,District of
Fifth and Luzern Streets
Philadelphia, Pennsylvania 19140

Tel: 215-229-9492

For ft:I/hi-teen years , adelph.ie has been a 1 eader:: in using -computers
=

scho,ols';'thanks to the,work of Sylvia tiiarp. Today, 50 ;000 students in

rithbo -s use 40 iffalraff microcomputers o take individuar
instruction yin 10 programs. Subjects include vocational information;

-problem-solving, and computer literacy, an-bong others. An especially

eresting_ program one_ An_wkich 14,000___s tudents_ work_in:-partnershi

t.h their parentsF, at home, on personarizid story activities and

mathematics dri

Sylvt,a Charp's Intioduction-to the Philadelphia
Division o Invructional Systems, April, 1980



orkr o Karen rl 1,

Director
Microcomputer Resource Cente
Teachers Col lege

- Columbia University,
New 'lark NYI''100Z7
tel -..,Z12478-3740

Karen Bi 1 1 in co.-author th Oav i4 Mo ursand_ e_You___Computer
-4.

.4.
1

L i rate? , and difects a in iCrocompute resouVe _center_ servinglarge nvnbersTr---
.

4 of teachers., ThoUgh arc optimist about the long-range -potential of MicrocoM.

puters in education-, she is a realist -abci0 -curr'ent,_.1 if icul ie She recogi

Ri;esthe reservations many teachers have about computers,- and cautions that

to be useful they- must be Used in a_ way that fits the teacher's philosopify and

_
the school curriculum-. :This is a perspective she has gained as a resource..

-person to a considerable number. of schools- and teachers

.R eference

Karen Bill ings, "Microcothputers Education:
i4,Now and r the ruture", Ilicrocomputing, June
1980.

. '



Robert -:Albrec
4 -

Peoples C5mbuter Company
1253 11 Camino Real
Menlo Park, California
Tel: 415-323:3111

Bob Albrecht is -tuning Menlo Park into'_the first "Computer Town, U.S.A."
s.

ATbre cfit'-'sVisToYJS-that-eoriputerrb--evei-ywh---- in homes,' on stree

schools -- and that the computers be for the people and cor=rtro by, them.

Albrecht has been having funodth computers_and-peopl-e for _two decades.

-His ---,People' s -Computer Company' '-has spawned -vari
tr.

cOMpUterl. ATbrachijiatieen''' issociated =with a number of alternative cornputin
,

magazines, including most recently Recreational Computing.

.

:Though, in did-fieer te_thei trade, he-keepv.changing with-the- times,. 3- Once
. .

a supporter of the language BASIC, he has been stifting=;-support 'Tang-Lag-es

like PILOT and TINY BASIC which are easy for kids to learn.

Albrecht sees computers as s.hav ing an impact in the hoine before the

schoell but he thinks the potential impact on education could be large
-

Used prcperly, computers could let.teachers, do what he thinks they should--

teech. individual*and.'s1 1. grew An z.impatt: of ,growing-.0se df. computers thv,

homes will

-nowl ed:

be that children' will enter school with widely differing levels of

which terkliars wilt need to ad.iust -

.. A .x_ _ _._ . _ _ _ ___ ._ _ , _ __ _ _ ,
1 "Computers Worlds of, 'If' for Children

to ,Expl ore", an intervIew of Albreci bY--'
Bill Langeres in Interface Age, September,
1978. ,,
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mportance in an Informatian-Age-
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Work of: Arthur Luehrmann-;-- -

Director of ConiPutr =gesear'bli

_ Lawrence Hal I-of :,-StkeriCe!:f

University of Cal ifornia
...--_

Bei*eley, Cal ifornia,94720,
. -4.

"

r ; Tel 415-642,4193 ,

_r
Arthur Luehrmann was one of the iirTy develsmers-.WICOmputer use at

Dartmouth -Col lege, At Lawrence -Hall of Science, he has developed innovative

ways of using computers in etting. _Now he
-- - - -

- - -

busting bushels of apples (microcomputers) to schools

fmportant becad:se it gives chi I deep- a ,chance to carry

tual'actiVity difficult in other 'modes like rtading,

..,..-

:...,prithmptic. With computirig4!childreft,can represent problems by writing a
. -- -.. &,,-4,

.methimatidil_modelthen-testand revise their intallectual,model
-..---__ -

-1- ;-- .'. -. _ .

As for, the u . S:-at lane-,-: Luehrmann is one of many whb argue that tar the A

is going beyond museum,

Hethinks computing is
,

of intellec:

writ4-pg, and dconT_

.
,

United States to cope wisely with-an emerging informationage, there needs to
,

be _much broader computer litetedy:, That will require large investments, from

both the private and public sectors!: But computer literacy, he insists' is
4,- .not knowing about computers as much, as it is doing things *w-ith them.

'

Some References
. ,

''- Arthur Lueprmann, "Computing Illiteracy' -- ANational Crisis -and
for 4" ,-Byt6, lily, 19,56

Pipel.ilia,,Summer, 198e : -:7:- '''-.---'-'1..:-..

---- , A panel -distusSiorCwith-LUihrininn abert ork and Johnson,

I r . P

V

4._
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-MECC (Minnesota EdUcationa Compu
Sri:lei:gay Drive

Paul liinn. 55113
Tel: 512;.375-1122

Dr. John E. Haugo, Director

MECC- is the' "Mecca" of. cooperative use of ducat

it cooEdipates and s'rves virtually al hnesota s schools,

colleges, and educational agenc,ies Its purpose is to help educators use

computers 'for their educational 'purposes.

Ids f igur es -are-impressive.-- It operates -one o -theworld'slargest

educational title-sharing system, giving 96% i-nrdsota's -more than one-

c--m11-1 'student:S, access tom. abodf-1,..ORQ educational -programt, It has installed`

----over: 1,000 :Apple- I microcomputers nrMinneSotI- sc hook atdi-Supports-.them
----7.:::--t- - .

with Over 150 free, programs. It does:research, d.evelortment, and evaluatid.

'4°4 -.1.

--
most redefttly recP iving a two -year §ran t:from the -NitionetScience_ Foundation'-

, , -:11 _ _ . : - ,

for $285,000 to develop and distribute twenty-five l -Arnim packages aimed4 ,

computer. eracy; t operates- management in_formation system to help

schools handle infdiimation about- students, schedules, employees and finances.

°Veined 6y4a:;statewide. OCiard:1.-and-adMinistered by a staff of 7
,

For thOSe..bothattrAcied. to, the centralized model Franc e L s promotion, of,,-
.

computers -edutation and also recbgnizing the-rdecentral ized nature, of d

education-, 1ECC is perhaps the best/ model, ayaitable of a 'Concerted effort_

computers effectively for edudation.

available Resources

Folder -of -mErc
Dateline



Profile of an Innovative Educator-

Work Professor -Daniel Klassen
St. Olaf College
Northfield, Minnesota 50057
Tel: 507-663-2222

Oars Klassen has written two dozen social science simulations with Ludwig

Braun's Huntington TWo Project, and has collaborated with Judith edwards and

other at the Northwest Regional Educational Laboratory in writing Computer

Applications in Instruction: A Teachers Guide to Selection and He has

supervised research and development projects dt the Minnesota Educational

Computing Consorti

view of the use

Reference

dnd now teaches duLidl di. ic.tnce . tic or tdr a d humdo

p ters.

"Profile or do tJUL1L.,.

Dan Klassen', &iEeline Fall 1978



National Centers for Personal Computers

Work of: Ludwig Braun
DirettOr,
Laboratory for Personal Computers in Education
State University of New York at Stony Brook
Stony Brook, NY 11794

Tel: 516-2468424

In the mid 1960s, Ludwig Braun was offered the free use of d L1111C bhal t11 L

computer by the General Electric Co. and Braun began to teach his undergradu-

ate students how to program. After one month's bill ran over $8,000, G.E. had
4

to curtail the offer. Braun later found out that his students had hidden

under desks just before he lucked up su that they cuuki use th, lermInal all

nlyht! ay, "I have na%er s1 a magic any ert,,IL to ktcp SIJenLS I') um

,..0101a L I.9,

from that, he has been on a 1eadera It, aLL IJ51y p, Jv

itunILlea Fur students to use ,;omphLera aILJ in uarrl 1.4, Ll,e II

hoe ln Lhd iaLd With Lhd ht.ip wr Lhd roundatILon he

stark_] the hunti9tun Comp,Ler Pruj,.Ct wu. kill wILh /10 (c4,1mi s In 10 ,,Igh

schools in Huntington_ Long Island. Fr3m LOS piOjeCt they learn,] Oat
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to develop are now published by the Digital Equipment Corporation. They are

among the Adely used computer materials at the pre-college level,

iroliablYttaving,been iltiliZed,by,hundredsof .thousands.. of students.

Braun sees the arinouncement in January .1975 of a. $400 microcomputer as

the opening "gun" in.;the microcomputer revolutibri. Mewas quick, to join the

revolution, seeing benefits of plummeting costs, portable size, and reliable

hardware. With the help of the Sloan Foundation In 1975, he established the

National Coordinating Center for Curriculum Development, which has placed PET

000MPuters in three high schools with mostly minority students. Chey

use available courseware to learn programminy, and to curl Instrio.JtiOnal

computer games that 'are hi hi mot iv at 1n9 iaJE.. QII C Llic4 Pt I m Ir-ocrJlnkl,aLC1 a

are small. students art being allowed to tape them hume over LO

In y471lt11 Qgc vlb ,eeNen,la noas,n e ,A I LI j.

that two _ these SChou have WrJdi Qd iil.,I C Ill 1,I uevw

st.howls' bud9ctary t.onstraints

has 1.,1e1
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IA 1,4400 I y awcti c LI1AL
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addressed quickly and systematically to unlock the potential of computers for

education. He has urged and assisted Congressman Downey of New York draft a

bill (H.R. 7459) to -establish one or more national centers to address the

above problems. The bill is for $4,0

governments

000. Braun points out that the

France, Great Britain, and West Germany have all undertaken

similar efforts and that the United States runs a risk cat falling behind ir

computers are not made apart of ollr ecidoat n, taun 40e5 (WI see tai

centers as permanent entities, but 45 temporary dev i prime the pump"

"Priming the pump" is Important Dec the laLk of adequate LnJurscware

Is Ltic laryes single barrier ittu4i91t the' c arc multi 4..umpwtcr t.tri r lc. tA I

Mate -Ials (Lhr011in L1,4 effur La f p=wpIc I I1,e g, .44111)

still huge area ,4nard Lhe matet 141 Is n,n-,.AlsLant ,11 ,.,1 pdu AucIlL,

For personal MICrOComp the Cu,.c Beware s i tuat I n Is espeLlaIly wai

uotLage Industr y 1 3 apl I n Irly u p L L/ 1+t yv Ije 6 our acwar e L441. 131 au,. r 1 or,J a .; ,, ..

31101 ,-Uui 3cwar r du.11k4 And o,.,I , L,4 ±r sue, are 0 r , ,., 1,,,.ffk.11

Ohly loLally, havlis9 ht.) .41.11..al .1136 diAinat1001 f..111lIza I. ,L wa I ly

LUmtiTrG tat putt tsner5 may sulve ',ha__ problern3 all..1 al, early h1.tt g117,, ill's

hers at 4 1.,) Ioly int., stir, f../..1,.1611 IL I-. LI,,1 1,.,LtL L
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courseware Such centers shOuld be charged with producing a range of high

quality courseware to encourage schools to adorq computers and improved

courseware. Orme a market had been established, private publishers would

either support or absorb the centers. The first step is the "priming-of he- 1

p p". Without it development will continue to be slow, haphazard, and of

poor quality.

Some References

By Ludwig Braun:

"An Odyssey Into tou,..aLione) LQIn, L1,i
This gives a history of Braup's we rK, 44,

appendix describing the simulations and okne,
courseware developed in his projects.

letter- to Juhn 111.0ellan, liStiuj
problems chat must be addressed a"u
who could discuss them if the Oparkment o.
Education held seminars.

Imperative eQ. the 19_05", Bzte, Jul i

As-guest suitor- forthis eetTim of 81tev6
argues that federal support of computer-rel6L,1

education Could revrse score aeolines, strengt
the U.S. in a c4flputer age, allow ,;ompukers to

the tools of Lhe poor as well as Lhe rich, and
incease Lhe prouucti,it f Lhe otherwise "ma, u)

)r stagnant .ducatioaal ,du.try Braun i..luld5

a iiSt of IcGy innovaor#,

ji 1...1

JwrS;11 1 ( Mputial, 11A,, _ J

17iFiTiiW81 7i; COmo.1,:tx caJ, atlo
the voblems we face, wiLh atteotl h
a microcompuLer
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"Some Bases for Choosing a Computer System:
Suggestions for Educators", Journal of_Educational
Technology bfstems, Vol. 19794(). A
guide for eiucators, and the inadequacies of
cost/benefit analyses. N.I.E. supported.

"A Proposed National Center for Personal
Computers in Education"

By Congressman Downey_ of New Yylk.
"H.R. 7459, A Bill ...to provide Nati.nai
Centers for Personal Computers in ducati,

By 0 1 9 i t a i Equipment Lor u, calvn 4,16I

"PULUT" -- An examplQ of 4 menugil of
of water p,11ntion.

Wilh 11,AJrt.

"Int the 8,s _10 Mi
Education, July, 1930, Cilautei

slalulatIon
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The Computer as Glass x

Work of: Profetsor Howard A. Peelle
-011-Extor-

Instructional Applications of Computers
School, of Education .

University of Massachusetts
Amherst, Mass. 01003
Tel: 413-54S-0496

For most students exposed to Lvi.npuLai rAa a 4Lc1.1 141. 11. L Id11 Lhe 011101111.4i.

is a "black box" whose inner workings are a Mystery Novvard Peel le Lakes Lhc

01 dCk box off and puts "9 I ass uw,,- vii t1 L 141, In4ltllet

prQgraMS d5 sell as haw the 1.? Lcha r c 1.1 a, L 10i

The pr uvraMS al Jca 1911E14 L., Lac .111,1 ,h1J.L
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of branching according to a response. Most important, it gives a model of how

.a computer program can be written simply, clearly, and efficiently. When

students goon to write programs of their own, such models are useful guides.

In the process, students come to view the computer as an intellectual

tool which they can understand and program themselves, rat3ther than as A UldLX

boA atipensing materials in myste- _ _ ways

This does not mean, however, that Peens pastas lhc 91444 appioa...h LO

Lhe exclusion of ()Cher s In workshops w1Lh LQ4Lhdr4. and w1Lh toiddryraduciLez

4041 yridu4LC4 to h$4 104LCUC 10041 Applice1.10h4 of LompuLL14 p, uy1 eau hd
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Interactive Computer-Based Learnin

Work Ofz,

-46

Professor Alfred Bork
Director, Educational Technology Center
University of California, Irvine
Irvine, California
1e1 714-634-6011

9 In 1959 Alfred Bork began u ny a pi trnILv -,thp441-1 III A1.2,5/4,4 4..4i4

Qccasional basis to demonstrate prInc pleb ur phyzILI Lu 111 klds5rwum Stud
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revolution is likely to benefit from lessons learned from decade of Bork's

experimental projects at Irvine. With more than $1,600,000 from the. National

Science Foundation, Bork and his associates have developed computer-based

learning materials, initially in physics and subsequently in other science

courses. 'Two features are prominent in these materials - they are highly

interactive, and they are highly graph14. This dIstlnyulshe.N them fl um

Other CAI, which, like Suppes' early work, LUSeS on dr 111- alld- practic in

largely alpha- iC mod.

An a alnplc of In Ler .ILL hie y. at,i, 1, tj,.1. s a,1.,a11 la
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rate that casts are dropping, 't is reasonable to expect such systems tc be

available for below a thousand dollars by the mid 1980s, a price well within

the range of most schools, libraries, and many individuals. (Less sophisti-

cated CAI is being run today on computers costing about 200).

.But,computer hardware is onlypert of the picture-- good our-sew

is needed and hard to produce. Bork

course

he development and distr Wution ur

as the major bottleneck fur _lomputer-Odised learning. As for

produce the material, he tends

unlversiteas., compute vendurS, addC

ety of sources I,npludlny

tonal pub1l5hei 3, new uJifipco1c3 Lhc
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a large scale, systematic effort in some ways similar in organization t

textbook publishing. A team .'of first -rate dialogic teachers Would create a

rough flowchart of the messages and graphics they want to use to present their

material. The teachers' ideas would not be restricted by pre-set templdtei or

teohqological constraints_ Then necessary an editor would Improve

Icnguage and logic. Delvners wlluld theil 61 cote life y1 Oph lus uccIct.1

Programmers would devise the logic and write the L.14 111V 1119t1 I c:,v cl

ye5 4:44 a Imlny aL cciy rcv IzaL 11I ly I hch L hd du111J Lc L1 IcJ
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A CONDUIT

Work o

r Courseware

*ONOUIT
100 LCM-Building.-
The University of Iowa
Iowa City, Iowa; 52242

James Johnson, Director
Harold Peters, Associate Oir
TO: 319 - 353 -2121

- As the price of computer hardware has fallen dramatically, lo&ny wLberverS

nave relt that the single most important remaining Lame{ CO iiLr \A-L

eolnputlily lb the lock r nigh goal ity aidi.eri a i Conuulf

or the olObL hal-dor-U..0C 01 dn 1Lat lui In t, ;;1,1.4 to uvect.ume L
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National Science Founded n for three years,

materfils and measure .the difference An-Anst

the use of graphict, color, and 'audio.

The second project

the project ill exmine. graphic

tional eff Ctivenets through
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Work of z ,_-_Dr.iJudith B. _. Edwards ' f_ ,_ _-_-_': _-,, .__, __-_,:,---,,,_. , -.-
_ Director,

Computer Technology Program : ;
:Northwest ..Regional Educational Laboratory

,
Portl and, Oregon -97200 -,

l'el ; 503-248-6800

Judith- Edwards has helped del iver education to remote villages in Al aska

-Us row-band-tereommun cafioni. _ As ,a _forMer d irector of

the Educational Tel ecommun icatlons for Al aSka proj ect she has- developed

unique ways of--us,ing computers and v ideP disks v i-iisatil 1 ites. She thinks

__J.-the -cUrrent- need --1 s-not:too-di ffer ent-frOm the sixties , with teachers t-- needs
. -

for knowledge Of and access:to-instructionalcomputing software continuing to
. .

hold a high priority. u': To--meet this ,need, she designed a clearing house 'oal led

"MicroSIFT" , (Microcomputers-Software- and Information for Teachers) . The

project began operation in. at the Northwest Regional Educational Labor

tory under a three--year grant, from N. I.. E.
.

She, supports the establishment of a'ffational. COmmiati on for the study of.
, . .

and technological appl ications _of information technology in educa

ti on.

Some References

Comp utee Techhologym AEDS Monitor, June,
-Judith- 8 Edwards, "Del iyery Systems for

1980.

Judith 3. Edwards, "MicroSIFT: Clearing F
:The _Way" , TbC.CqMputi n Teacher,,,Aprsil
May, 1.980.



-"Using Technology, to' Enrich, the" Lerning
Experience::: A Profile ofdady-Edw rds", '
CONDUIT Pi eline, Spring,I1978.

: -4,-,

_ _ 1 'HI
'EdwardS; Norton, -aylor, Weiss, Van

DusseldorP,' "HoW Effective is CAI? 'A
Review of Resaearchi1, Educational
Leadership', Vol. -33,- November, 197E,
PP q47-1S3 . SupPl ementary ,I,CAI gi es
higher achievement thin traditional .---

--irethodS. 1

I '

I
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NOPCAL: Great ain!s- at Experiment

,Cauncil for. Educ,ational Technology
`= Devonshire Streit

London, WIN:28A,-ingland

c/o John-Pielding,:co-atithrir of-

srThe'-Cost of Learning-With Computers:'

-The Report of the Financial Evaluation of the
Nation Development Progratme in
Computer As-sisteel_Learning-,%(,1978

The British_National Development Program in Computer' Assisted Learning

"NOPCAL") was -a...SS Lion _experiment carried but from- 1973-1979. ,Like the

program in France, more than half (60%) of its budget was_ used fa-teacher

training "and package-writing: Details of this extensive progrfr -can be found

in the report cited- above,- published in paperback by- the Counc=il for Educatiorial

Techno 1 ogy.



_EducationitTechnology in Japan

n evaluation of the. state-of-the-art

Sources of information are:

Professor--MitSuru Miyata
author_,' Plan for -an Information Sociely:

FLIstationaLGoa.1.-,_forthe.J_ear-2000

Tsukuba UniVersity
Tendai 1-1-1
Sakuramura, Nihihigun
Ibara-Kiken 00-31, Japan

Professor-TakaS 17-Sakai/jot° =

Professor.,Kuninfro;-Suet-aka,.d-irector,

Devel -Omen'
roicycftlifsti

-0 hokayaina..-
2 ,Ch.o010.-1Molurp4. ;; '...

Tukya 152, Japes

Pofes H tsu Mato
tiona2 Institute for: Economic_Researrn in TokYo

0/81 guest scholar)
Stanford University
c/b, Institute for Research on Finance
Stanford California 94302
Tel: 415-497-9194



Work Dr.=.Robert J. Seidel
,Director -

Human Resburces Research Organization
Eastern. Division
300 N. WaOington,Streit
Alexandria, Va. 22314

:703449--3611

Robert Seidel has spent a decade evaluating computers as educational
,

cools. One eval'uation done:for the Office of Technology Assessment of computer

imarat Mband --tes-fifiginfridd it Ftali-it-ion fOurid. ti savings pTo50%

and provisioni 0 aining not available in conventional: methods . was ess.

-clear if there were savings in cost .. eidel rejects cost/benefit analysis

When tVeluatin many applications of computers in educe Because t

computer provides ne w benefits not available before, he thinks it more useful

talk, -- those a-schoo

Some. References

Robert Seidel ."I is 1980: Do You .Know
Where Your Computer; Is?" Phi Delta
Kaopan,, March, 1980 p0. 481-485.-

Computer Technolo 'n Medical Education-
and Assessment, Once of Technology :

Asessinent, Congress of the United States,
Washington, D.C., September 1979. Summarized
in Braun,s e article

Exemplary In titutions in Academic Computing.
HUMTrisk WashI on, D.C., January, 1978.
From a large s vey,- 106 models identified.



University Plaza', Suite 20

1169 South State Street
Orem, Utah 84057-

Tel: 801-224-6400

-

C. Victdr-Bunderson, Presider&

WICAT' s a nonprofit institute to help education =through technology.

s___president,.__Victor_Bunderson, _was__the. _pr cipal__de sigher -s

chairmian, Dustin Heusdn-, is in educator. Both are active in develbp hi-

educational potential of videodisks end microprocessors- WICAT works with a

Variety_ of organ izations. 7hcluding the National Science Foundation, the-

Defense Department, Ford, McGraw-Hill and MCA/Discovision .

Heuston argues that education is a "mature" industry, a system which has

reached the limits of the demands it can, meet. As the demands continue to

grow, the system' s limits are surpassed . The only solution is to increase the

.system's productivity, which, he feel s ,can be done-through the introduction of

new,=:More- productive_. technologies.. Heniaintains,,that it ,only a matter,--of

time before the potential .of videodisks aril! -microprOces-sors inevitably= change.

-the classroom from the,current passive situation in which he claims a

learner is active only about 15 seconds an hour

is actively productive during most of the day.

. _ .

one in which the learner.
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"Vain ing echnol ogy,, and th&
4-,Ed tic at ional Ciel iliery :System"

71978?)

,

-"The Promise' and Inev itabi 1
the Videodisc in Education"
Submitted to 1977

Sunder- son =: - "ti struct-i (ma- ---Strateg
Videodisc Courseware: The
McGraw-Hill Oise , Journal of
Educational Technolo S-stems,

979-8-0

Y=0



1 gent Videodisc:
-

v at i ons and ,_Deterreti

PrPfessor :Lester,--_F. Eastviood,
Associate Direcior
Center for Developmental. Technology
Washington:.University_
St. Louis, Missouri 631:30

Lester Eastwood gives-a thbrough review of the motivations for and

barriers-to using intelligent videodisc. The, motivations are well known --
--"-19 5 = for = a- estimatee-cost -of about $2-,000-,tha;videodist could coat ine the

intereativepower,of_PEATO_vitth the potential, of7=film,:grahics, audio tnd

animation. Further, it is compatible With' a decentralized educational 'syt,

a single school could afford one.

But there are substantial barriers, many of which have blocked other

ecnnologiesin:the-past -:-UnleSs-supportive -counterradaseree art:taken;thany-

eacners are likely to fear 'intelligent ,videbdis and few are apt to see ,

personal'rewards'fo being innovative in their current ,settings. Unions -:arp:,

likely to resist on the grounds -that teaching by machine does not meet

legally-mandated supervision by certified inStructors.. As student populations

decline, as they Will for the coining years, and as budgets are squeeled, as

seers likely for the future, administrators and school .boards may not be eager,

to experiment with new approaches..

For videodisc. sOftWare to become inexpensive, its diveleipment, costs will

have- to -be- spread over -1 argumarketsi which-are- ntOt--yet -there-TThe-h-ardware

alone. has been estimated to cost about 530.00 per student per year which is

abOut the same as for a reading teacher (532 /student /year) or for films

(530/student/year ). Training for teachers and other personnel is likely to be



_

eipeniiveAS the videodisc. technology is new, there iSsyer10 reseerch t

dinonitrate its- v al ue..:-EaStwood suggests that Tome of the abov barriers
could-be met with creativ.e federal tinteryention.

_

Reference

r Eat tiro Oat-7
"Mot ivations -,and-_ Deterrents to
Educational Use-, of 'Intelligent
Videodisc' Systeme, Journal of z

Educat ton al Tec.hnolo9y
'7
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COlor PLATD Plus-Videodisc,

Work -of ; Howard B. Mark - =

f

: -_ '----_ Trtrol: Data Corporation-

812p%Pinn Avenue South Suite 435
,

Minneappl is-, ,Minnesota 55431
--Tel: .64-553-48100J

- -

Control Data corporation has a new multicolor termina for PLATO

(their standard one is two-color only) and the terminal is being used ex- .'

perimentaily.to interact with the MCA and Thompson-CSF videodiscs. Mark feels

that those whb- try it will probably like it.

- Reference -

Howard B. Mark,- "PLATO Videodisc
nterfacing", JOiarnal of Educational
Technology Systems, Vol. 8(3), 1
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Vtdeodiscs in Nebraska:Leirnihq tumbling is -Fun

t
--lebratka VideodisC Desigh?Produ tiOn; Group

TV-kVON .
. 1

---,----...v ------ Un4,èrslty Of ,Nebraska
Lin oln, Nebraska 58501_

,..
.=J-,-,--- -- ' Tel --402-472-3411 ----- ,i ,-,

5,1-7,,, . _

d Daynes, Director_' '.. .. ,

a:Lincoln,-....elementacy_school _our_physical education.-, ,-- ---,---
-:_.

ses

7 ,

_ teachers used videodiscs to help teach tumblingo#4,-,Theyloved it. They'tauld 4

show children entire routines, skill yfgnettee, or-fitze-ff-fretnes
.

g

this before -and during practice: The teachers rated the program

instructibrially ,and' gdod to excellent techriical 11. _

Théy did

exCellent

_

Reiults of a-siMilar 'field test with col lege,-level Spanish _courses were

not as good; Some students found the program easy to use and helpful educa-
_tional ly Other1's found it hard to use , be I medium.still sw a future the6 a

.This ield test, by-Robert-Brown-and-DiannaNewman, is the, second .in

what will be a series of .investigations by the Nebraska videodisc design

group. (The first report identified marketing strategies for videodisc in

education.) The Nebraska. group will host a conference October 8-10, 1980

entitled "A National ,Sytposium on Videodisc Programming: Design, Production.

and Premastering".

sociated with the group is the University of Nebraska Media Development

Project for- the Hearing mEixed, which also is investigating uses of intel-

1 igent videodiscs.

Reference

Robert D. Brown and Dianna L. Newman,
A Formative Field Test Evalu.ation of

Tumbling and Spanish Videodiscs", Nebraska
Videodisc Project Paper #a, July, L980



-- Media. Room: atfrdiniryjHuman/Compute

as Negroponte
Professor .of Comquter Graphics
Architecture Machine Gidup
Ma4achusatts -Institute of Technglagy
Cabridgc, Mass 043
Tel: 617-83-1000-

--!-Of!the''People thinking about how toTuse sYstireS that integrate _Video

disks, television and -Computersi 14= bolas Negroponte one of the most

_innovative; He envisions 'combining these technologies to immerse- a person

a "media room" where-a wealth of infPrmation can be delivered in a myriad of

- ways. There- would be movie-size-television screens, projedtions--:and-animation

in color, spatially-synchronized sound, and touch-sensitive display devices.

iUsers could =control access to the computer by giving instructions or point in

eaking ,-__whisper_ing, =or- uFing_eye_or body ma s. _This_rather_extraor-

dinary collection of capabilitiessties, if real ized, would represent a control and

command" system more powerful than any in existence today. Negroponte and his
_ .

associates advocate a system design with the abil sty edit the 54;000 frgmes

on a typical,half hour video disk. Users could investigate some areas of the

disk in detail sand skip others, and could synthesize selected frames into new

corrfigurations._ These procedures diffen markedly from the old, methods of

sequentially presenting frames of infonmation in pre - scripted movie style.

..Negrqponte- has elected to study -concepts of human interfacing in their,

Axtreme, ithout_cpKeiclerit,ion_ _today's [high] coste He is convitited.

?costs will decrease and that is essential to initiate new pilot projects,

hat5will demonstrate the best innovative uses for the powerful, newly-



egging .technotogies.

s, the invalUatile reSddrce

ii er hi _

argument asserting that,human-
_

Nefcbmputational speed, bandwidth and,memory

'size are vast and- essentially'fre?., _In-faSsessin such systems,f-his measures'

= "-.and "boes-it tfeel:gpod?"
, 7

I -Negroponters,Vislonary approach does not seem -to ha e "immediaI
appl ication- to_-, school s, neither has . cl as room= practice-been his main con;--

cern-.* Nevertheless, his_ imaginatiVe: explorations of emerging media and
_s

their possibilitiei offer_clues.to educators on'how to- best use these media.

__,Rather than_ repeating the l imits- of the book and film,Negropontel vision
-suggests -using al l the 1 earner' s senses, g iv ing l earners unprecedented power

_ _to get tre.information they nee&

Nichol asilegroponte, "Media Roont.!,
(unpublished report to the ciffice of

--Nairal -Research and Defense AdVariced
Research Projects Agency, December, 19'T8)

=

Nicholas Negroponte, "The Impact of Optic
Videodisks' on Filmmaking",(working paper,. MIT)

Negroponte, "New Qualities eff. Computer Interac
(proposal in progress, .Data- Stiace, to
Cybernetics Technology Officecf DARPA)

Nicholas Negroponte, _"The Metaphysics _of_ Tel ei./ ision"

(paper submitted to 'WU'S conference,. 1979)

Negroponte et al Intel 1 igent Videodisks
and Their Appti6ationtk'

*His work has been supported largely by
and the Defense Advanced Research Projects Agency.

Office of Naval Research



- _

' Innovation Outside the 5cots BiBirdviaSmalComputir
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1
o-, Sesame Place" .,.- -- *,-----

100 Seiame Road '-
Langhorne.; Pennsylvania 19047-1

-'' L:,- .-- T.q-1-: '11545277070 - -.%-, --- _'.- -7 '..s--.-_;,- -.

Mrs: Joyce-Hakansson, -Computer Gamesloordirta or
_

Dr. Ildrilyn itOthenburg, EnVironmental and Content P1 annet-
,,

11- On July 30,'1980, one of the most innovative experIehts in integrated

educational_ technologle'si-was-opined_tol the-public. an educ a-

tional park and Pl ayground of the future near PhTiadelphia, CombThes elements

-of computers, microprocessors, videodisks, and -televisions On imaginative
**-

learning games for_children _age's 343, _ If7tuccestful which it:1s 1 ikely.to

be, it may become both a laboratory and at least one model. for what schools

can and shouldt be doing with computer based systems-. For this reason the

progress of Sesame Place should_be monitored and evaluated by-anyo4 concerned

with policies in new uses of educational technologies.

Sesame Place is the first of a projected series of parks developed by

the Children's Television Workshop and Busch Entertainment Corporation,, (a. .

division of Anheuser-Busch). Through CTW, it has received some initial

support from the OepartMent of Education, although it is designed as a self-

duppbrting commercial venture. It is a 'total learning experience the blends .

wholesomeahysical activities, stimulating -scientific experiments, anCchal-

lenging computer games iIF , according to its-creators. Sesame Street chi acters

such as Big Bird, Oscar the, Grouch, and the Count bare very much in cvi

through the park. The entrance fee is a Modest S3.95.

=
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There are over'7° computers .- the largest collection
of educational

coMputers, in the counIry... featuring A myriad of "games". Based on new
technologies of micrprocessing and videodisks', these are a world ahead of andapart Nom present "parlor "and arCade".games.

kProbably one of the most
Significant adVances IS the

on,, 'guide, and occasionally are the subject of the games. this not only
motivates children but also gives them a sense of security and r

fact that familiar SesameStre t char-auters appear

Joyce. Hakansson is the Sesame Place computer
dkiatoc .and a

former computer education CJQrdlrla for at the Ullivcr ity or 11(Ornia'
Lawrence Ha I I or Science. The computer 91 Inb .11d suN

. fidy4 t,c,Lo
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Sesame Place has vast implications for schooling Among them:

People in organizations outside the school system (even o tsida the

academic community) have an advantage in designing Innovative 11,e, ter cduLd-

tional technology to the extent they are not subjeLt to Me body L ry and time

constraints impoStd by must schools dnd un iverSi Lles

Ways should be found for SCIIJO1 < ko I 101. 4 -.11..-L r I- -

c,":011p1Q LW havc aWne el Ill, 41 x611 k
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WISE

Warner Communications Co.
930 Kinnear Road
Columbus, Ohio 43212
Tel: 614-481-5342

Or. Vivan Horner
Vice-President of Gaul citiun4i
and Children's Progradting

(Prior director of The Electric Company)

Or. Gerry O. Jordan
Director, Program De,.1001,d0L
Education Oiv i

dOth 01'5. Homier= MIQ 'Jon
Warner MX Cable Gomm,xlicatia
75 Rockefeller Plaza
New York NY 10019
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allows viewers to push one of five buttons in response to questions and

programming they did not generate or discuss Some feel the poll my so far

has been only commercial or trivial.

Nonetheless, QUOt lz Impoltalit OccQuze oL

is consolidating a new twu way technology which has potential tar' the tutor,

c vice

(,err y U tu, a , I

QUBE an ApOr.Ch to tire Lo
Leernin"



People Talking tr0_People: BCTV

Work of: Gerald J. Richter
Executive Director
Berks Community Televisio
1112 Muhlenberg Street
Reading, Pa, 19602
Tel: 215 -374-3065

Berks Community Television (day) Is 311 L.dpen r),,1 rci itne I lay,

using communications technologies to permit citizens to dis us5 issu 5 and

solve probiems in an atmosphere of give avid take.
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Student Produced Television

Work of: John LeBaron
Project Director for Planning and Development
Massachusetts Educational Television (MET)
Massachusetts Department of Education
54 Rindge Avenue Extension
Cambridge, Mass. 02140
Tel: 617-876-980U

A sixth grader Is bellnd a tticvlis,. a ..fe I

IS interviewing the daughter
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Recognizing tnat 9 broaocastin

ceteachers nt0 a schedule not of their

investigating

e Corporation

the mode of distribution for ITV

_n choosing, LaBaron is now
adcast distributi n opt1..(15

MEI uncleC d grant from
Public 8roadcasttn9. Ttic) art. e", Jrlrly kj

L !414 I
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"uci<idnal Television i- oho s: Three Studies

Corporation for PuOlic Broadcasting (CPB)
c/a Peter J. Dirr
Projects Manager, EduoaticAal An41),11
1111 16th Street, N.W.
Washington, D.G. 2003o
Tel; 202-293 -61ou
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This realistic assessment in an industry which is now matur

least compared to computers in education -- makes an interesting contribution

in the debates about the future of educational technolOgi
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