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'OVERSIGHT ON EDUCATIONAL TECTNOLO™

TUESPAY, SEPTEMBER (1 1982 <.

HQUsE oF REPRESENTATIVES, SUBCOMMITTEE ON ELEMEN-
TARY, SECONDARY, AND VOCATIONAL EDUCATION AND
SUBCOMMITTEE ON SELECT EDUCATION, COMMITTEE ON
EpucaTioN anD LaBoOR,

v Washington, D.C.

The subtommittees met, pursuant to call, at 9 a.m., in room 2175,
Rayburn House Office Building, Hon. Mario Biaggi presiding.
~Members preSent: ‘Representatives Biaggi, Murphy, Kildee,
Erdahl, and Petri. ; _

Staff present: John F. Jennings, majority counsel; Nancy L.
Kober, legal specialist; Tanya Rahall, staff assistant; Roseanne
Tulley, admihistrative asdistant; and Elect weahler, minority
counsel for education.

Mr.Biaccl. The meeting is called to order. " o

The Subcommittee on Elementary, Secehdary, and Vocational

' Education and the Subcommittee on Select Education are conduct-
ing a-joint oversight hearing today on the issue of educational teth-

nology. - ‘ )

The purpose of this hearing i$ to examine how the rapid changes
in technology are affecting our educational system. We are inter-

.»ested in learning what new equipment is available that has appli-,
cations in the schools;, Row technology can be integrated into the
curriculum; and, how students and teachers can aequire the skills .
needed for a technological society. -

This hearing is being held in conjunction with the release of the ¢
findings of 4 major assessment of educational technology conducted
by the Office of Technology Assessment. We are pleased to wel-
come John H. Gibbons, the Director of OTA, to present the conclu-
sions of this study. - ; : '

V¥ also have a knowledgeable panel of witnesses to res

‘the'issues raised by the OTA report. o

We are also privileged to have with us this morning se
perts in education techmology who have brought along new
ogy being used in education today. They will be explaining this
equipment after the second panel speaks and will be available for
further demonstrations and questions after the hearing. We en-
courage everyone present to stay for these demonstrations. ,

Mr. ErpaHL. You and I, along with other members of the staff,
are here to listen and learn some exciting new breakthroughs in
this area of innovation in efucation. So I am just pleased to be
here with you today, Mr. Chairman. Thank you very much.

- Mr. Biagal. Thank y%Mr. Erdahl. .

s

~
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[The opening statement of Congressman Murphy follows:] -,

OPENING STaTEMENT oF Hon. AusTiN J. Munpny,” A REPRESENTATIVE IN CONGRESS
FroM THE STATE OF PENNSYLVANIA AND CHAIRMAN, SUBCOMMITTEE ON SELECT
EpbucaTioN &

This morning we will hear from th: Office of Technology Assessment on a report
which they have been working on for my stibcommittee for the past 2 years which
deals with one of the most discussed and controversial issues in the field of educa-
tion today—education technology. Although technology has been ip existence since
the early 1950’s, it has not been until the latter part of this decade that the intro-
duction of the micro computer into our classrooms and homes has become so very
prominent and widespread. Many questions have been raised as to the cost verses
the over-all educational benefit of implemevug]g such a system into our school set-
tings and other training programs. I am hop ul that OTA’s findings first of all be
able to inform us of the types of system’s being used and the extent to which they .
are currently being accessed, as well as comment on the=social implications, if any, '
which have been exhibited by the introduction of the computer into the classroom.
Will our teachers becomé obsolete? Will our students become com terized “‘zom-
bies". resulting in lack of social interactions with others. Should tﬁ%be some guid-
ing role for the Federal Goverment or State government in developing a role for
computerized education? All of these are questions which, have and are still being
asked as we enter intg.this “information age'". " :

Although the development of the technology or “hardware’” has been of great im-
portance, serious attention is now being given to the development of courseware to
be used by the computer inteaching. Questions have been raised as to the problems
which are beginning to surface due to latk of.knowledge of school administrators
and faculty in selécting courseware what will do more than simply “drill” students.
Also since the software/courseware is generally about three times as expensive as
the purchase of the computer equipment, it-will be necessary for the school district
to plan their curriculum programs with fufure considerations in mind te insure that
their software purchase today will not be obsolete within the next few years. These
“gray’ areas are being researched, and I hope that our other witnesses today will be
able to further expound on these questions.

Technology in education is not totally new. However. we have come a long way
from the use of projectors and records fof our teaching apparatus. Reports by the
National Institute of Education have shown that computer assisted instruction does
benefit students especially in math and reading, but can technoloiry be of value in
other education programs. Hopefully we will see this today. It is important for usy,
here in the Congress to be aware of the benefits and drawbacks to technology devel-
opmett=and implementation into our~classroom, especially in light of all the legisla-
tion which has been introduced during this Congress relating to educationy technol-
» ogv. The “information revolution” is occurring now, and not something that is a

possibility for the future. It is an‘issue which must be addressed today, to insure the

greatest return in the future. ’

Mr. Biacal. The first witness is John H,_ Gibbons, Director of the
Office of Technology Assessment.

\

STATEMENT OF JOHN H. GIBBONS, DIRKECTOR, OFFICE OF TECH-
NOLOGY ASSECUMENT, ACCOMPAT BY FRED WF° ° "TEN,

* PROGRAM MANAGER, PRUDENCE ... iR, ASSISTANT o JJECT
DIRECTOR, AND LINDA GARCIA, ANALYST

Mr. Giseons. Thank you, Mr. Chairman.

I am pleased to be accompaniedsthis morning by Dr. Fred Wein-
garten on my left, who,is our prog¥am manager for computers and
nformation téchnology; Prudence Adler, who directed this project
that we are reporting on this morning; and by Linda Garcia, a key
analyst in that study. -

We are pleased to report to you this morning about how educa-
tion in the United States may be impacted by the wide-scale de-
ployment of the new information technologies, and also, Mr. Chair-
man, about how some of these technologies might be used to pro-

. 4
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vide and improve educational ‘services. My remarks are derived
mostly from the findings of our assessment entitled “Information
Technology and Its Impact dn American Education,” but also, in
part, from information generateth-in other OTA work having to do
with telecommunications and microelectronics.

1 would like to submit for the record, Mr. Chairman, a copy of
the summary of that study that I will be reporting on, and also a
one-page report brief on that. o

“Mr. Biaccl. Without gbjection, so ordered.

[The information réfetred to above follows:]

L4
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Foreword
. 4 . .
Over the last decade, American education has come to face a number
of new demands that must be met with limited resources. Many of
these new demands arise from the growing dependence of our society
on high technology as a basis for domestlc econopic growth, interna-
tional compétitiveness, and national security. In October 1980, the
House Committee on Education and Labor, its Subcommittee on Spe-
_cial Education, and the Subcommitteg on Science, Research, and Tech-
nology of the House Committee on Science and Technology asked OTA
" ~to examine the extent te which information technology could serve
American needs for education and training.

w This report documents two basic sets of conclusions: .

1. The so-called information revolution, driven by rapid advances
in communication and computer technology, is profoundly affect-
ing American education. It-is changing the nature of what needs
to be learned, who needs to learn it, whq,will'provide it, and how
it will be provided and paid for. :

2. Information technology can potentially improve and enrich the
educational services that traditional educational institutions pro-
vide, distribute education and training into new environments
such as the home and office, reach new clients such as handi-

¥ . capped or homebound persons, and teach job- related skills in the
use of technology

The OTA réport provides an overview of the issues relating to the -
etlucational applications of the new information technologies. It ex-
amines both the demands that the information revolution will make °
on education and thggpportunities afforded by the new informatioyf °
technologies to meet those demands. Rather thaffocusing on a sing
,technology,‘lt examines the full range of new information prod
and services such as those based on the combmed capablhtles ofcom-

ly. the report surveys a broad range of educational prov1ders, :
amines how the application of information technologies mk 2
their abilities to provide education and their respective educa tlonal
roles. .

-OTA acknowledges with thanks and appreciation the adv1ce and
counsel of the papel menibers, contractors, other-agencies of Govern-
ment, and individual part1c1pants who helped bring the stydy to
completion. ‘

16
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Informational Technology
"and Ks Impact on
American Education

Modern society is undergoing® profound technological and social
changes brought about by what has been called the information revo-
lution. This révolution is characterized by explosive developments in
clectronic information technologies and by their integration into com-
plex information systems that span the globe. The impacts of this rev-
olution affect individuals. institutions, and governments—gltering
what lhey).(in, how thev do it. and how they relate to one another

1f individuals are to thnive economically and socially in a world that
will be shaped. to a large degree, by these technological developments.
they must adapt through education and training. Already there is evi-
dence of demands for new types of education and training. and of new
institutions emerging to fill these demands The historical relation
<hip between education and Government will be affected by the role
that Government plays in enabling educational institutions to respond
to the changes created by these technologies

™

Background

Celdtoneallv, the Federal Government s mterestin cducational tech-
nology has heen sporadie rising as some promising new technology
appeared and Talling as that technology failed to achieve its promise.
Atltention was focused, more-
over, on the technology itself
and not on the roader educa
tronal environment i which ut
was to be used In the late
19605, for example, the Fed-
eral Government  funded o
number of research and devel
opment projectsin the use of
computer assrsted instruction
(CAD Interestin the projects
waned, however, jmven  the
hysh costs of hardware and
currteula and the falure toan
tepnte computer based teach
gy miethods mto the o thicu

Sronal tracture of the <chiool
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Computer-based education is the use of c0mputers for
educational purposes. It includes: .

1. Computer-Managed Instruction (CMI).—Wherein learn-
ing takes place away from the computer, while the com-
puter scores tests, interprets results, advises the student
what to do next, and manages student records and other
information. .

2. Computer-Assisted Instruction (CAI).—Wherein the stu-
dent receives individualized instruction by interacting
via a computer terminal with the instructional material
logic stored in a computer.

e thedant vy o Fodoral Tuodtogg Tor sce ans b and developsont
& D i educatonal information technology has dropped precipitous
Iy At the same Ume development and appheations of information
technelogy have advanced rapidly m many sectors Publie se hools,
beset by problems that such technology might mitigate have lagged
behind 1 adapting to lu‘hnnln&lrnfvhzmg\-s In view of this situation
OTA was asked in October 1980 to reexamine the potential role of
new Information technology in education The assessment was init
ated at the request of 1) the Subcommuttee on Select Fducation of
the House Committee on Education and Labor, and 2) the House Sub-
committee on Sceience, Research, and Technology of the Cornmittee
on Science and Technology '

This report examines both the demands the information revolution
will make on education and the opportunities afforded to respond to
those demands. Included in its scope are a survey of the major pro-
viders of eduration and training, both traditional and new, and an ex-
amipation of their changing rolds. The full range of new mformation
products and services rather than any single tec hnology 19 examined,
since the major impact on education will most likely stem from the
ingegration of these tec hnologies into instructional systems,

For this report OTA has defined education to mchude programs pro
ded through a vartecy of institutions and inoa variety of settings
includingz public schools, private, nonprofit instintions that operate
on the elementm y secondary . and postsecondary levels, proprietary
schools, training and education by industry and labor unions; instruc
tion,through the nulitary, and services provided through hbraries and
museums or delivered directly to the home. Information technology
is defined to incfude communie u(m‘g stes sug h as direct broadeast
satellite, two way Interactive cable Tow- [)()Wt’bl().l(l( istings, comput

et tneluding personal conggiters and the new hand held computers),
and ®levion neludingy Y skonnd video4ape caciette)
e
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The assessment was premised on three initial observatioss and
asqumptlons . . v

The United States {s uhdergoing an infarmatior revolution, as
documaited in an OTA assessmient, Computer- Bmed Nnuonul
Information Svstems.

There is a publu perception that the pul)ll( scHools are “'in trou-
ble.” and are hot responding well to the normal educational de-
mands being placed on them, Public schools in many parts of the
country are faced with severle economic problems in the form of
mpldl_v rising costs and reduced taxpayer support. These pres-
sures arc forcing d new search for ways to improve the produc-
tivity and cffectiveness of schooling.

A host of new information technology products and services , that
appeared capable of fulfilling the educational promises anticipated
earlier are entering the marketplace with affordably low cost and
vasy accessibility

A

l“iudjusa N
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woove. In suinmacy. Jhe assessment s findings are.

The growing use of Information technology throughout sodety
1s creating major new demands for education and training in the
United States and is increasing the potential economic and social
penalty for not responding to those demands.™

The information revolution is creating new stresses an many
soctetal institutions, particularly those such as public schools and
libraries that traditionally have barne the major responsibility
for providing education and other public information services.

Information technology is already l)egmmng to play an impor-
tant role in providing cducation and training in some sectors.

Information technology holds significant promise as a mechanism
for responding to the education and training necds of society, and
it will lil&vly become a major vehiele for daing so in the next few
decades

Much remains to be learned about the cducationaland psycho

logical effects of technologieal approaches to instruction Not
enough expericace hag been gained with the new information tech
nology to determine completely how that technology can most
benefit learners or to predict possible negative effects of its use
Goven vhis insufficent experience, caution should be exercised
m undertaking any major national effort, whether federally in-
gpired or not | to introduce these new technologies into education.

A6 { !
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) Photo credit: «1 Ted Splegel, 1982

Personal-type computers are used for instruction in many classrooms throughout
the Nation
1
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The Information Society -+

Role of Information - .

For the foreseeable future, information technology will continue to
undergo revolutionary changes. The microprocessor—an inexpensive,
mass-produced computer on a chip—will become ubiquitous in the
home and office—naggonly in the easily identifiable form of Eho per-
sonal computer or word processor, but also as a component of umer-
ous other products, from automobiles to.washing machines and ther-
mostats. High-speed, low-cost communication links will be available
in such forms as two-way interactive cable, direct broadcast from sat-
ellites, and computer-enhanced telephonemnetworks. New video technal-
ogies such as video disks and high-resolution television will be\aw}ﬂ-
able. These technologies will be integrated to form new and unexpected
types of information products and services, such as videotex and on-
line information retrieval systems that can be provided over telephone
or air waves directly to the home.

It is impossible to predict which ot these technologies and services
will succeed in the competition for consygner dollars, or which will ap-
peal to particular markets It is, howgwer, reasonable to conclude that
they will radically affect many aspects of the way society generates,
obtains, uses. and disseminates information in work and leisure.

The growing importance of information itself drives and is driven
by these rapid technological changes. Until a few decades ago, the in-
formation industry —that industry direetly involved with producing
and selling information and information technology —was relatively
small in economic terms. It is now beeqming a major component of
the U.S. economy. While most economists still talk about the tradi-
tional economic sectors—extractive, manufacturing, and service—
some now have begun to define and explore a fourth, the information
sector. One analvsis has shown that this new sector, if defined broad- /
ly. alrcady accounts for over 60 percent of the economic activity of
the United States. /

Many firms involved direetly with information are large and row-
ing. Two of the largest corporations in the world. AT&T gnid 1BM,
principally manufacture information products and pr()vi}ﬁ!’i‘nformn-
tion services. Morcover. business in general is beginning to treat in-
formation as a factor of production that takes its place beside the con-
ventional factors of land, labor, and capital. In addition. the Govern:
ment is beginning to treat information as an important element of na-
tional security. While defense officials have always been concerned
about the disclosure of military information “such as troop move-
ments or weipons design they are now also concerned about the in-
ternational leakage of more general ULS. scientific and techng al in-
formation that other countrics could conceivably use to purs.‘::- €Co-
nomic or military goals that are m contrast Lo our own.

i
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Information technology is proving to be lnv;\luablo to people of
all ages ’
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In addition to serving as an economic good, access to information
15 becomirdg increasingly important for individuals to function in soci-
ety effectively as citizens, consumers, and participants in politjcal
processes. Relations with government at all levels are becoming more
complex -whether they involve dealing w1th the Internal Revenue
Service, applying for social benefits and services, or seeking protec-
tion from real or perceive ‘d bureaucratic abuge. Indivjduals are con-
fronted with the néed to evaluate more sophisticated choices and to
understand their rights and responsibilities under the laws and regula-
tions intended to protect them in the nmrkvtplm e

luformation | cchuologles

)
| he luplxi crvolutlon ot the t\,lluwmg technntlogios In \l.« laol tew Jdee
sdes has :-shuped the mtormation revolution.

Cable  Cable syvateas whereln data and Plog aimas ure Goanoiatltod
voer i wne tather than through airwaves  are gruwmﬁ capldly The
»

newer sy stems offor move channdds and sone otfer two™ay comnauni

calton
Salctlice © oo ...A . S0 b [ L P e N P
cbnew Uy pen ol [‘l‘ \lm a o tworks Gooscov e catde sul scotbers and

cacth station owners with ~peclaltzed jorogaanlng

l)l&llul lel phone letwodh I'he shiatt to &ilgyl(dl TP PR | |

<tlow telephone lines to carry awore information at higher speed and

with greater accuracy providing beter lmkage of intormation betvseen
computer terminals

Broadcast Technologles  Some distiibution techpologles 1 the en
tertainment market may also have important potential educational
uses For one the direct broadeast satellite can transmit a program
directly to a home or office. bypassing a cable system. For gnother,
low power stations, which restrict transmission to a limited geograph-
1cal range. provide a low ¢ atry sost to licensees and are subjectrto less
regulation than are traditional broadeast stations

Computers  [he destgn and uses of computers have adyvanced w
(Le point where there 1s now a mass consumer matket fur computers
and computer software Moreover. networks that link prlvutely owned
computers have expanded aceess to information Desktop (()mpulurw
are bed omlag more comingn In the home the small buslncﬁs, and for
mal cducational seteings The use of hand-held computers, cheaper and
more portable thap desktop computets has also increased Along With
computer development have come advances in the interface between
humans and computers  input/output technology Input technology
15 the process of putting information into the computer- either by typ-
Ing it, speaking to the computer, or showing the computer pictures.
Developments in output technology, or “peripherals,” are occurring
in the areas of low cost printery, 'Hl[)hl( s (particilarly color praphics),
and voice

s
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‘Storage Technelogy.——Data programs “are stored on a variety of
media for use in the computer: silicon chips, floppy disks, and hard
disks. Improvements are being made in spch technology for both large
and small computers.

Video Technology.—Significant developments in several areas of
video technology are likely in this decade. Video cassette recorders
are already important consumer devices. The filmless camera, which
combines video and compfiter technology to “‘write’" a picture on a
very small; reusable floppy disk. may soon be available. - 4

Video Disks. — Resembling a phonograph record, a disk that stores
television programing is of considerable interest to educators. It is
durable, ihexpensive to produce, and capable of storing a large amount
of data and programs

Information Services Secveral of the aforementioned information
techniologies are now being integrated into informatjon systems. For
example, several countries now use the existing television broadcast
medium to bring information services to homes and offices. Using a
teletext system, the user can select a page for special viewing as it
is transmitted in segments over the uir In a videotex system the user
can preselect a page from the central system for immediate viewing
Closely related to videotex are the information networks that provide
owners of desktop computers and terminals with access to computer
and data services and to one another over communication networks.
Through electronic conferencing, geographically separated individuals
can participate in meetings. Variations include audio conferencing,
which uses telephone lines; video conferencing, which supplements the
voice connection with television images; and computer conferencing,
which involves transmitting messages through a central computer
that then distributes them as requested.

Impacts on Institutions

Impacts from the information revolution ate belng felt by govern

‘ment at all levels and by the military. industry, labor unious, and non-

profit service institutions. Traditional ser¢ices provided by these in-
stitutions now overlap in new ways and offer a wide variety of new
services based on information technology For example, firms as di-
verse as investinent houses and retail stores now compete with banks
by providing a variety of financial services Banks. on the other hand.
are beginning Lo compete With computer service bureaus in providing
more general on-line information services to businesses and homes.

The U.S. Postal Service, along with Congress and a variety of Fed-
eral exeeutive and regulatory agencies, is considering the degree to
which it should compete with private telecommunications firms in the
provision of eleetronic mail services. Large computer firms such as
IBM are moving toward direct competition with traditional telecom-
munication common carriers such as AT&T for the provision of infor-

¢
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mation services lelephone companies may offer “electronic yellow
pages’’ that LOUld rival the.classified adv ertlsmg business of news-
papers. } .

Those institutions principally concerned with the collection, storage,,
or transfer of4nformation will feel the greatest effects. They include
hoth private sector firms -in fields such as publishing, entertainment,
and communications - and public or nonprofit organizations such as
libraries. museums. and schools How they handle their product —in-
formation —may differ from the handling of tangible goods by other
mstitutions because information has characteristics that differentiate
it from eangible goods For sxumph information can be reproduced
casily and relativ ely inexpensively It can be transported instantly
worldwide and presumably can be transfeired without affecting its
original ownefship Thus copyright or other forms of protection for
intellectual property  data bases pregramns, or chip designs  {s unpor
tant to the growth of the mformation industry

Wiile the bystncs s on scliting Infonnation has alv o, L Cao DL, .,
e lm(tk pubnshing newspapers oo breadeasting  the goowth
of this recior and s moveament mnto electione forms ot publishing
will create confhets with traditional secdetal atticudes aboat informa
tlon The concept of information as o public good whose free pxnhungn
t3 basic to the funcdoning of secicty 18 Inherent n the first amend
ment to the Constitution and underlies the establishment of public
Iibraries and schools This concept conflicts with the market view of
information. which recognizes that there are inherent costs in the pro-
vision of information Adopting new information technologies will en
tail extra costs that must be borne somehow by the users of those
technologies

The conflict e twecn the viow ot tntogmation as a market good and
the view of it us a “public good ™ affects public institutions in a number
of wavs Public nonprofit institutions find themselves increasingly in
competition with private profitmaking firing that ofter the same or
sln)llm services lastitutions such as libraries %Lh()ols and niuseums
are heginmng to feel pressure to meorporate both nouprofit and in
come generatiay offedings in thels own mix of services To the extent
that previoush fiee ot very low cost and widely available information
services such as education move nto the private marketplace access
to them may become llmited either becuause of thenr cost or hecause
of thelr restiicted teshnologioal avalability Fertodicaly previously
av atlabl s at Lewssoands for t'u\uulplc may bo avatlable i the future
only via coraputer or video disk .

New Needs for Bducation and 1iciota,

The information revolution places new do. s oo I g als
changing what they must know and what slalls the y mast have to
participate fully in modern society [t may also be increasing the social
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and economic prices that will be paij)y those who do not. adapt to
technological changes? For instance, spurred by, increasing domestic
and international economic competition, U.S. industry s éxpected to
adopt computer-based automation in a major way. -Cémputer-ajded .
desjgn, robptics. and other new computer-based manufacturing tech-
nojogies will, within the next’decade, transform the way goods are
manufactured. Automation will not be restricted to the factory, how-
ever. Office automation will, according to.some, have an even more
revolutionary effect on mapagement and on clerical work in business.
Over the longer term, even the service professions, such as law and
medicine, will be transformed. -

—

_ While some sociologists suggest that the effect will be to “deskill”
labor by lowering the skill requirements for workers, more anticipate
thdt a greater premium will be placed on literacy, particularly tech-
nological and information literacy. The latter argue that an increas-
ing number of jobs will be in the information sector or will require
the use of information systems Moreover, new forms of pfaduction
and information handling will create new Jobs requiring new skills.
Vocational education and industrial training programs will be needed
to teach the skills for jobs such as robot maintenance or word
processing

An advanced lnloomation soclety Wikl place a prenuum on shills
oriented toward the creation of new knowledge und the design of new
technologies. Thus, while there is some current debate about a possi-
ble surplus of college graduates, generally speaking many experts see
a growing gap between the demand and supply of graduates in engi-

Y neering and science, and parpicularly in computer engin&{zring and
science. . . ‘

A key element in all of these educational needs is that they will con-
stantly change. In a rapidly advancing technological society, it is
unlikely that the skills and information base needed for initial employ-
ment will be those needed for the same job a few years later. Lifelong
retraming is expected to become the norin for many people.

Case Studies on lnformation Technology

1o addition Lo unlng ealsting Information for this usocomment O A
andertook case studies designed to gain insights iato the successful
application of information technology in education Accordingly. OTA
examined well established programs in public schuol systems, indus-
tries. libraries. museums, the military. special education, and direct
to the home markets nationwide. These case studies are presented in
the appendix of the full report. Many of the findings presented in thig
assessment reflect observations made in these studies. The most im-
portant of these observations is that information technologies can be:
most effectively applied to educational tasks when they are well in-
tegrated in their institutional environments.
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Potential Technological boluuons

OTA found little evidence of current hardware lmutatlons that
would limit the applicability of technology to education and, hence,

. call for major research efforts. C‘ontmumg research in the general fields

of computer science and engineering, coupled with innovative private
sector development, will providg the necessry hardware base. The only
eXeeption is the area of Lechnology for the handicapped, where it is
not clear that the opportunities for developing specjalized technology
could be met without somre Federal support for R&D. There does ap-
pear fo be a need, however. for R&D focused on developing néw tech-
niques and tools for software development, human/machine interface,
and improving the understanding of cognitive learning processes.

11 perly employed. information technology has certain charac
teristics that suggest it will be invaluable for education. For one, in-
formation technology may be the only feasible way to supplement
teaching capability in schools taced with reduced teaching staffs and
larger cluss sizes For another infounation technology is capable of
distributing education and tgsining. both geographically and over
time Services can be provided in the home at work, 1n a hospital, or
1 any other location where and when they naay be neededs

Many ot the clectivale media such as video diskhs of mICrocompat

s, allow learuers to use them at thewr convenience instead of being
ly{\_ed into specifically yscheduled times Computei-based analysis,
corhbined with a flexible, adaptive instructional system could diag-
nose and immediately respond to differences in learning strategies
among students and, hence, could be more educationally effective.
Finally, much work has been done on using information technology
to improve the ability of foreign students and the physically and men-
tally handicapped to communicate.

Some experts suggest that the use of computers by students teaches
them new ways of thinking and new ways of solving problems that
may be more appropriate in an inforination age They suggest that =
a generation that grows yp with computers will have a significant
intellectual advantage over one that does not. Many educators criticize .
such a view as being too technology-centered At the very least one
can predict. however, that computer and comiputer based intormation
services will be ubiquitous by the nexat century’ and that learning how
to use them eftectively 13 4 basic skill that will be required for many
and perhaps most Jobs (In response to this view of future skill re
quirements. many schouls have placed o high priority on computer
literacy as e first instructional use of the computer )

Although experience with educativnal technologies has demon
strated that they offer a variety of pgiential henefits, it has also dem
onstrated that technology cunnot,% elf, provide solutions to all
educational problems, nor should it be imposed on an educational
system without sensitivity to inﬂtitut,i()nulAund societal barriers that
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could prevent the realization of educational benefits. These barriers - -
include: - : S , .
- " Institutional Barriers.—New educational technoloyy must be de- :
signed fo e of integration into the schoolsand-other educational
institutior that will use it. Some adaptations of curricula, schedules, = .
and classroom organization wilk§@# needed,-but the changes are not N
.

likely o be extreme. .

- .
Teacher Training.—Widespread use of technolot%y‘?ﬁ/the classroofn
will require that teachers be trdined both in its use and in the prqduc- =
tion ofsgood curriculum materials. Too few teachers are so qualf¥ied
today. Schools maintain that they are.already faced with a shortage
of qualified science and mathematics teachers {those most ltkely to-
lead the way in computer-based education). Furthermore, there is lity
tle evidence that most of the teacher training colleges in the United~
States are providing adequate instruction to new teachers in the use
of information technology. P

L

Lack of Adequate Software. OTA found general wideSpread agree
ment that. with few exceptions, the quality of educational software —
curriculum material designed for educational technology --now avail-
able was, in’general, not very gbdd. Curriculum providers do not yet
usethe new media to full advantage for several reasons. In the first
place, many of the technologies are still new. It takes time to learn
how to use them, and the early attempts suffer from this learning proc-
ess. Second, production of high-quality educational software is expen-
sive. Some lm:ge firms that have the necessary capital to produce edu-
cational soffware hesitate to risk developmental money in a relative-
ly new and uncertain market. 7

Third, the programers and curriculum experts qualified to produce
educational software are in short’supply. Finally, some firms cite the
lack of adequate property protection—e.g., copyright, patents—for
their information products as a barrier to investment in development.

Skepticism About Long-Term Effects.—Some educators are serious-
ly concerned that the long-term effects on learning of substituting
technalogy for traditional teaching methods are not sufficiently un-

" derstood. While acknowledging that computers or other technologies
may have some limited utility in the classroom for drjll and practice,
or for. instruction in computer literacy. they fear that any widespread
adoption of technology for education could have deleterious effects
on the overall quality of learning.

Cost.—Even though the cost of computer hardware and communica-

’ tion services is dropping, investment in educational technology.still

represents a substantial commitment by financially pressed schools.

Costs of software are likely to remain‘high until a large market devel-

ops over which providers can write off developmental costs. In some

cases the cost of information products and services may be passed
on to users for the first time.
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Policy Issues and Options

Issues

The impact of information technoﬁ)gy on education will confront
Congress with a number of important policy decisions in several areas:

* Education and training for economic growth: OTA found that
trends in automation and the growth of the information sectqr
of the economy will probably present the United States with
severe manpower training problems over the next decade. These
will include a persistent shortage of highly trained computer scien-
tists, engineers, and other specialists; a need for retraining work-
ers displaced by factory and office automation; and-a need for
a more technologically literate work force. Congress must decide
what Federal response to these national needs would be both ap-
propriate and effective. ' -

* Redressing inequities: In both the OTA study on'national infor-
mation systems and in this assessment, OTA found concern that
a significant social, economic, and political gap could develop be-
tween those who do and those who do not have access to, and
the ability to use, information systems. People who cannot make
effective use of information technology may find themselves

,unable to deal effectively with their government and to obtain
" and hold a job. Both social and ecogomic.concerns may motivate
Congress to take action to improve literacy in American society.

* New institutional roles: OFA found that many public educational

institutions are under severe strain, to the extent that many ques-

. tion their survival—-at least in their current form. Actions directly

> related to the use of information technology could alse have im-
portant impacts on these public educational institutions, both by
enhancing their productivity and by helping them offer a modern,
computer- and communication-based curriculum. Although the *

States have primary responsibility for control of the public

schools, decisions and policies set at the Federal level have influ-

enced the nature of public education and will continue todo so.

Options for Federal Action

Assuming that Congress decides there is a significant need for Fed-
eral action to address these issues, there arera number of possible ac-
tions it could take.

* Direct Intervention.—Congress could take action 'to increase and
improve the use of informatign technology in education. Most of
the following'options would principally affect the schools. A few
would have a broader effect on the provision of education and train-
ing in other institutions.

— Provide tax incentives for donations of computers and other in-
formation technology: H.R. 5573 and S. 2281 are examples of such
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initiatives. They are intended to accelerate the rate at which
schools install computer hardware and to respond to possible in-
equities in the abilities of school districts to direct funds to equip-
ment acquisition. However, some experts have noted that the per-

——gonal computer industry is on the verge of moving to a new gen-
eration of more powerful machines that may have much greater
potential for educational application on a more sophisticated level.
Donations of older equipment could freeze the schools into de-
pendency on obsolescent systems. Moreover, such incentives do
not address problems such as the need for software, teacher train- .
ing, or institutional barriers to effective use.

— Subsidize software development: OTA found that the most-often
cited barrier to current educational use of technology was the lack
of adequate educational software. There may be a role for the Gov-
ernment in reducing the risks software producers currently see
that inhibit major investment in quality courseware (educationgl
software). Many of the existing successful packages, such as the
Sesame Street programs for television and the PLATO computer-
aided instruction system, were developed with partial Federal sup-
port. On the other hand, good software, may be forthcoming if
the producers see a sufficient quantity of hardware in the schools
to provide them with a viable market.

— Direetly fund technology acquisition by the schools: The Federal
Government could directly underwrite the acquisition of hardware
and software by the schools. Such a program would create a mar-
ket for educational products that would attract producers, and
it would accelerate the introduction of technology into the schools.
On the other hand, it may promote premature and unwise pur-
chases of technology by schools that are unprepared to use the
technology effectively. Such a program is also counter to some
current trends and attitudes in Congress concerning the proper
Federal rgle in education.

— Provide support activities: The Federal Government could assume
a leadership role in encouraging the educational system to make
more effective use of information technology by funding demon-
‘stration projects, teacher-training programs, and the development
of institutions for exchanging informati-.n about successful im-
plementations. OTA found evidence of a high degree of interest
and motivation by both schools and parents that could be more
effectively channeled with appropriate Federal leadership. Such
a program would not address tfe financial limitations that cur-
rently prevent many institutions from acquiring technology and
software. * -

o Adapt a General Education Policy.—Congress is considering various
forms of educatién-related legislation that may affect, and in turn
may be affected by, the new informational needs of society. Ex-
amples are bills concerning vocational education, veterans’ educa-
tion, education for the handicapped, and foreign language instruc-

Y
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tion. Such legislation, if drafted with the intent to do so, could én-
courage the development of more effective and economical techno-
logical alternatives to current programs.

* Support R&D.—Federal civilian agency support of R&D in educa-
tional technology has decreased substantially over the last decade.
OTA found that, to make the most effective use of technology, there
was a need for R&D in learning strategies and cognitive develop-
ment, methods for the production of effective and economical cur-
ricular software, and the long-term psychological and cognitive im-
pacts of technology-based education. Congress could consider poli-
P cies to: 1) directly support R&D in these areas, 2) encourageprivate
‘ sector investment from both foundations and industry, or 3) encour-
age a combinatign of both by using Federal funding to leverage pri<’
vate investment.

* Elimination of Unintended Regulatory Barriers.——Some legislation
and regulation not specifically directed at éducation may create bar-
riers to the effective application of educational technology. Telecom-
munication regulation, for example, can affect the cost of technol-
ogy, access to communication channels, and the mstltutlonal struc-
ture of education providers,

Moreover, protection of intellectual property, prmc1pally copy-
right law, was identified as a major determinant~of the willingness
of industry to invest in educational software. The current state of
the law was seen by many industry experts as inadequate and,
hence, as creating a barrier to the developmént of novel and in-
novative software. However, to the extent that sych a barrier does
exist. it is not clear whether its removal lies in new legislation or
in the gradual development of legal precedent in the courts.

I'd

NOTE: Copies of the full report “Infogmational Technology
and Its Impact og American Education,” can be purchased
from the Superiftendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402, GPO stock No.
052-003.00888-2.
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Information on the operation of O A, the nature and status of ongo-
ng assessments, or a list of available publications may be obtained
yy writing or calling:

/ Office of Congressional and Public Communications
Office of Technology Assessment
U.S. Congress
Washington, D.C. 20510
(202) 226-2115

Publications Available

OTA Annual Report.—Details OTA's activities and summarizes re-
pyrts published during the preceding year.

f Publications.—Catalogs by subject area all of OTA’s pub-
lished reports with instructions on how to order them.

Press Releases.— Announces publication of reports, staff appoint-
ments, and other newsworthy activities.

OTA Brochure.—"“What OTA Is, What OTA Does, How OTA
Works."”

Assessment Activities.—Contains brief descriptions of assessments
presently under way and recently published reports.

Contacts Within OTA

(OTA offices are located at 600 Pennsylvania Avenue, S(E
Washington, D.C)) A

L

Office of the Director . 224-3695
Office of Congressional and Public Communications . . . ..224-9241
Energy. Materials, and International Security Division  226-2253
Health and Life Sciences Division 226-2260
Science, Information, and Natural Resources Division ~ 226-2253
Administration Office 224-8712
Personnel Office . . 224-8713
Publications , 224-8996
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Informational Technology and Its Impact

The “information revolution™ is profoundly affect-
ing American education and training —creating new
demands for instructional services and, at the same
time. providing new opportunities for the improve-
ment and delivery of such services. Whether or not
new information technologies will fulfill their poten-
tial will depend. in part. on the kinds of actions that
the Federal Government takes.

Explosive developmipnts in new computer ard com-
munication technologies and their integration into
complex national. and even worldwide. information
systems have transtormed the information industry
Into a major component of the .S edonomy Many
tms involved with producing and selling information
and intormation technology are large. and rapidly
growing. Moreover, business, in general. is beginning
to treat intormation as an important economic re-
source and. like land, labor. and capital, as a factor
of production.

This revolution is creating new demands on individ-
uals. constantly changing what they must know and
the skills that they must have to participate fully in
society as both citizens and workers. Further automa-
tion and the continuing shuft to an information econ-
omy will create a greater demand for. and place a
greater premium on. basic literacy and an understand-
g of technology Individuals will have to be continu-
ally educated and retrained. Lifelong education will
become the norm.

Many of the institutions that have traditionally been
responsible for educational services —public schools.
libranes. and museums—may be unable or unwilling
to adapt to meet these changing educational needs
Faced with a decline in the leve) ot economic. social.
and political resources at their disposal. many of them
are having to curtai some of the services they provide
On the other hand. new profitmaking institutions are
emerging to take advantage of the developing market
for special kinds of educational services. As education-
al services are increasingly provided in the market-
place. some national educational goals may not be met
and sorpe educational benefits may become less acces-
sible to all

The new information technologies can help all edu-
cational institutions to meet the new demands They
include direct broadcast satellites. two-way interactive
cable. low-power broadcasting, personal and handheld
computers. teledison. video disks. and video tape

on American Education

cassettes. Many are already being effectively used in
education and training, Experience with them proves
that they can be cost effective. versatile, and are capa-
ble of being used in a variety of institutional settings.
They can be used to extend education to those who
have previously been denied it due to age or geograph- -
ical location, socioeconomic background or physical
condition. They can be interactive and engaging.

Notwithstanding the potential benefits of education-
al technologies, OTA has'identified a number of insti-
tutional barriers to their use—~among them being their
high initial cost othe lack of high quality programing. *
and the dearth of local personnel with adequate train-
ng. Experience shows that some of these barriers can

overcome if the technologies are carefully integrated

ﬁlo their social and institutional environments. Since
public ingtitutions may find it morefdifficult than prof-
itmaking wistituhions to overcome these barriers, Fed-
eral action may be required to assure that the benefits
of educational technologies are accessible to them.

Information technologies will be increasingly used
for educational purposes. Since relatively little 1s
known about the long-term effects on learning of sub-
stituting information technologies for more traditional
teaching methods, additional research needs to be fo-
cused on’this question

Congress could take a number of specific actions to
alfect the development, educational application. and
distnbution of information technologies. For example.
it might provide tax incentives for donations of com-
puters to schools, fund teacher training programs, or
support and encourage the production of high quality
and economical curniculum softwage. But such an ap-
proach would address only a single aspect of the prob-
lem and may generate undesirable and unexpected side
effects. If this 1sto be avoided. a broader approach.
which takes into account the changing needs for educa-
tion and training. considerations ot equity. and ¢
ing institutional roles. will be required.

Copres of the full OTA report. ‘Informational Technology
and [ts Impact on American Educguon  areexpectéd to be
avalable from the U 5 Govern ntng Office in early
October The GPO stock number is 052-003-0p888-2 Copies
of the report for congressional use will be lable at that
nme by calling 4-89%6 Summary coptes of the report are
now available at no charge trom the Office of Technology
Assessment -

The Ottice ot Technology Assessment (OT A is an analytical arm ot the U'S Congress whose bauie function s to help
legislators anticipate and plan tor the posiive and negative impacts of teghnological changes -
\Address OTA U'S Congress. Washington D C 20510 Phone 202 224-890& lohn H Gibbons. Director
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Mr. GiBBons. The OTA assessment was initiated nearly 2 years
1g0 at the request of the Subcommittee on Select Education of the-
Jouse Committee on Education and Labor and the House Subcom-
nittee on Science, Research, and Technology of the Committee on
Science and Technology. Since that time, several bills have been in-
-roduced in Congress that pertain either to the growing need for
technological and computer literacy, or to the educational applica-
tions of information technology. The OTA assessment does not spe-
sifically address those particular legislative initiatives; rathér, it is
intended to provide an overview of the issues. _

The report examines both the demands that the information rev-
olution will make on education and the opportunities afforded by
the new information technologies to meet those demands. It pro-
vides a review of the major providers of education and training,
both traditional and new, and examines their changing roles.
Rather than focusing on a single technology, the study looks at the
full range of new information products and services. Some of their
educational applications are being demonstrated here this morning.
I must say it is a very fascinating demonstration, and I am sorry I
didn't get here earlier.

To gain greater insight about the successful application of these
technologies, OTA examined several case studies of their use.
These case studies which provided a basis for many of the findings
of our assessment are presented in the appendix of our report: Let
me briefly summarize what we have learned, Mr. Chairman.

Modern society is undergoing profound technological and social
changes that are driven by what has been called the information
revolution. This revolution is characterized by explosive develop-
ments in electronic information technologies and by the integration
of these technologies into complex global information systems. We
used to think that the economic wealth fand power of the world
came from the plastic triad of land, labof, and capital. To that in
recent years has been added the notion that energy is one of those
great sources. Then later, a broader term, “‘technology,” was added
as a source of economic wealth. I think that today we should add
information as perhaps one of the greatest key inputs to economic
wealth and power.

In the next few decades, information technologies will continue
to undergo rapid development and will be applied to an ever ex-
panding number of activities and tasks. The microprocessor, an in-
expensive, mass-produced computer on a chip, will become ubiqui-
tous in the home, office, and. industry—not only in the easily iden-
tifiable form of the personal computer, word processor, and auto-
mated production equipment, but also as a component of numerous
other consumer products and services. High-speed, low-cost commu-
nication links will be available in such forms as two-way interac- -
tive cable, direct broadcast from satellites, and further evolution of
computer-enhanced telecommunication services. New video technol-
ogies, such as video disks and high-resolution television, will also
be available. These technologies will be integrated to form new and
unexpected types of information processing, retrieval, storage prod-
ucts and services that can be provided over telephone or cable, or
be broadcasted directly into the home.

L.
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This revolution will affect individuals, institutions, and govern-
ment—altering what they do, how they.do it, and how they relate
one to another. Most particularly, it will probably profoundly affect
those societal activities, such as education, training, and library
services that are dependent upon the. acqu1smon and distribution
of information.

The growing use of information technology is already creating
new demands on individuals, changing what they must know and
the skills that they must have in order to participate fully in a
modern $ociety, both as citizens and as workers. Further, comput-
erized automation and the continuing shift to an information econ-
omy are creating the greater need for, and placing a greater premi-
um ‘on, literacy and an understanding of technology. The kinds of
skills that are needed will be constantly changing. If individuals
are to thrive economically and socially in a wqrld characterized
and shaped by these developments, they will have to continually
adapt through a lifelong process of education and training. The so-
cioeconomic price of not doing so is very high.

The information revolution will also have a major impact on the !
educational system and on the institutions that have traditionally
been responsible for providing educational services. Many public
schools, libraries, and museums may be unable or’ unwilling to
adapt to meet the changing educational needs of society. Faced
with a decline in the level of economic, secial and political re-
sources at their disposal, many of them are having to curtail some
of the services they now provide. On the other hand, profitmaking
institutions are emerging to take advantage of the developing
market for special kinds of educational services. As educational
services are increasingly provided in the marketplace, some nation-
al educational goals may be compromised and some educational
benefits may become less accessible to all people.

OTA found that, Mr. Chairman, that the new mformatlon tech-
nologies can potentially- help all educational institutions to meet
the changing needs of society. As our case studies illustrate, these
technologies can be cost effective and, in many applications, are al-
ready being effectively used to pr0v1de education and training in a
variety of institutional contexts.

[ wouid like to illustrate this point with a few of the old-fashion
black and white slides to the committee this morning.

Mr. Chairman, [ believe we have blown a bulb.

Mr. BiacGi. We can rely on technology, can't we? ~

Mr. GisBons. Mr. Chairman, [ would be pleased to submit to you
later some prints of these slides. It is a case of rapid adaptation to
a changing environment. We will skip the slides this morning.

The slides indicate, Mr. Chairman, the enormously exciting envi-
ronment in schools, in museums, in public libraries and in the
workplace with the technology of information processing. I think it
is araply illustrated by the exhibits in the room this morning, sir.
We have seen it in the faces of children, and of people in their
later years with equal excitement. There is a lot of interaction
going on and a lot of new activities. This little microcomputer can
add a great deal to the educatlonal experience for people from all
walks of life and all ages. It is “user friendly.” It leads people
along. It can be interactive and engaging. We have direct evidence
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that it has enabled some people who are great underachievers and
problem children to turn into very creative, exciting, productive
students. It can be used in almost any institutional setting. And it
can be used to extend education to those who have previously been
denied it due to age, geographical location, socioeconomiic back-
ground, or even physical condition. )

The widespread application of educational technologies will most
likely alter the roles that institutions play in providing education,
and will blur and maybe even erase some of the boundaries that
have t¥editionally existed between them. Tdday, schools, libraries,
and museums are all beginning to use information technologies 'to
provide a wide and overlapping range of educational services. And
in what can be seen as a major role reversal, children, more often
than not, are now educating their parents about the use of comput-
ers. I can speak as an individual witness to that point. Because in-
formation technologies are capable of providing specialized services
to narrow segments of the education market, they will, moreover,
make it easler to produce and to distribute education in the private
marketplace. @

Notwithstanding the potential benefits of educational technol-
ogies, OTA found that there are a number of barriers to their
use—among them their initial cost, the lack.of high-quality pro-
graming to use on them-—that is the software—and the dearth of
local personnel with adequate training in their use. Experience
shows that some of these barriers can be overcome if the technol-
ogies are carefully integrated into their social and institutional en-
vironments. Since public institutions may find it more difficult
than profitmaking institutions to overcome some of these barriers,
Federal action may be required to assure that the benefits of edu-

atipnal technologies are accessible to them. ' .

We are convinced that information technologies will be increas-
ingly used for educational purposes. Since relatively little is known
about the long-term effects upon learnihg of substituting informa-
tion technologies for more traditional teaching methods, additional
research neads to be focused on this question.

Whether or not the new information technologies fulfill their
educational potential will depend, in part, on the kinds of actions
that the Federal Government takes to assure that these technol-
ogies are used effectively and are made accessible to all users. OTA
has identified several areas where it may be appropriate for the
Federal Government to play an active role in its development. An-
ticipating structural changes in the economy and the growing need
for a highly literate and technically trained work force, Congress
might wish to encourage the greater use of educational technol-
ogies for manpower training and retraining. Recognizing the educa-
tional benefits that can be derived from the use of information
technologies, the Congress might take steps to assure that the
public has equitable access to them. Aware of the powerful nature
of the technology, the Congress might take some actions to encour-
age their effective development and use.

Congress is presently considering a number of specific actions
that would affect the development, educational application and dis-
tribution of technologies. While any one of these particular actions
will affect the future use and development of educational technol- =
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ogies, none of them can, by themse vewﬂ\et the total challenge
that faces American education today. Ag#the OTA report demon-
strates, to meet the educational neéds of an information society
will involve all individuals, groupgand institutions. It will require
the use of a full range of educational dpproaches and technologies."
It will, moreover, entail overcoming a wide variety of complex in-
stitutional and social barriers. And it will necessitate a thorough
understanding and the continued monitoring of these rapidly un-
folding technologies. I can’t underscore more strongly the fact that
this system is moving so rapidly that a careful monitoring of that
process is essential in trying to stay wp with it in terms of actions
of Government. : .

Thus, Mr. Chairman, to foster the effective and appropriate use
of educational technologies, the Congress might pay more attention
to encouraging the most effective and economical technological al-
ternatives to current programs in place now. Moreover, in areas
not directly related to education, such as telecommunications, Con-
gress could, when formulating new policy, make a greafer effort to
take educational factors into account when considering these other
major issues. Congress might also support and/or encourage re-
search and development in three areas. First, learning strategies
and cognitive development; second, the tools and techniques for the
design of effective and economical curriculum software; and third,
long-term psychological and cognitive impacts of widespread use of
these education technologies. These~are the three areas where OTA
found the greatest need for additional information.

In sum, OTA has found that the information age is having a pro-
found effect on American education, increasing the need and the
demand for a broad variety of educational services. The problem is
urgent. The Nation's educational needs are not now being met, cre-
ating a situation that could impede our Nation's economic growth,
undermiine its international competitive position, and increase and
exacerbate the socioeconomic divisions within our society. The new
information technoldgies offer a promising mechanism and, in
some cases, the only mechanisms, for responding to these educa-
tional needs. Their widespread application will significantly affect
how and to whom educational $ervices are provided. Such changes
will present both challenges and opportunities for American educa-
tion. .

Thank you, Mr. Chairman. We appreciate the opportunity to
summarize this report for you. We would be happy to try to re-
spond to any guestions you might have.

[The prepared statement of John Gibbons follows:]

Preparen STATEMENT oF JouN H GsBons, Dirkctor. OrFick oF TECHNOLOGY
AsskssMENT, US CONGRESS

INFORMATION TECHNOLOGY AND ITS IMPACT ON AMERICAN EDUCATION

[ am pleased to be here this morming to speak to you about how education in the
United States may be impacted by the widescale deployment of the new information
technologies, and also about how some of these technologies might be used to pro-
vide and improve educational services. My remarks are derived from the findings of
the recent OTA assessment, Information Technology and Its Impact on American
Education as well as from information generated in other OTA work on telecommus-
nications and micro-electronics
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The OTA assessment was initiated in October 1980. at the request of the Subcom-
mittee on Select Educationof the House Committee on Education and labor and The
House Subcommittee on Science, Research, and Technology of the Committee on
Science and Technology. Since that time several bills have been introduced in Con-
gress that pertain either to the growing need for technological and computer liter-
acy, or to the educational applications of information technology. The OTA assess-
ment does not specifically address these legislative initiatives; rather it provides an
overview of the issues. .

The OTA report examines both the demands that the information revolution will
make on education and the opportunities afforded by the new information technol-
ogies to meet those demands. It provides a review of the major providers of educa’
tion and training, both traditional and new, and an examination of their changing
roles. Rather than focusing on a single technology, it looks at the full range of new
information products and services. Some of their educational applications are being
demonstrated here this mo g. -

To gain gregter insight®ABout the successful application of these technologies,
OTA examined several cases of their use. These case studies, which provided a basis
for many of/the findings of eur study, are presented in the appendix of OTA’s
Report. Let /ne briefly summarize what we have learned.

Modern sociéty is undergoing profound technological and sogial changes driven by
what has been called the “information revolution.” This revolution is characterized
by explosive developments in ele¢tronic information technologies and by their inte-
gration into complex global /information systems. In the next few decades, these
technologies will continue to undergo rapid development, and to be applied to an
ever expanding number of activities and tasks. The microprocessor, an inexpensive,
mass prodiiced computer on a chip, will become ubiquitous in the home, office, and
industry—not only in the easily identifiable form of the personal computer, word-
processor, and automated production equipment, but also as a component of numer-
ous other consumer products and services. High speed, low cost communication

" links will be available in such forms as two-way interactive cable, direct broadcast .

from satellites, and further evolution of computer-enhanced ‘telecommunication
services. New video-technologies such as video disks and high resolution television
will also be available. These technologies will be integrated to form new and unex-
pected types of information processing retrieval, and storage products and services
%hat can be provided over telephone or cable, or be broadcasted directly into the

ome. . .

This revolution will affect.individuals, institutions, and governments—altering
what they do, how they do it, and how they relate to one another. Most patticularly,
it will affect those societal activities, such as education, training, and library serv-
ices that are dependent upon the acquisition and distribution of information.

The growing use of information technology is already creating new demands on
individuals, changing what they must know and the skills they must have to partici-
pate fully in modern society both as citizens and as workers. Further, automation
and the continuing shift to an information economy are creating greater need for,
and placing premium on, literacy and an understanding of technology. The kinds of
skills that are needed will be constantly changing. If individuals are to thrive eco-
nomically and socially in a world characteriged and shaped by theseudevelopments,
they will have to continually adapt through“education and training. The socio-eco-
nomnic price of not doing so is very high. Thus, for many people, lifelong education
should become the norm.

The -information revolution will also. have a major impact on the educational
system, and on the institutions that have traditionally been responsible for provid-
ing educational services. Many public schools, libraries, and museums’ may be
unable or unwilling to adapt to meet the changing educational needs of society.
Faced with a decline in the level of economic, social, and political resources at their
disposal, many of them are having to curtail some of the services they provide. On
the other hand, new profit making institutions ,are emerging to take advantage of
the developing market for special kinds of educdtional services. As educational serv-
ices are increasingly provided in the market place, some national educational goals
may not be met and some educational benefits may become less accessible to all.

OTA found that, given their potential applicability to educational needs, the new
information technologies can help all educational institutions to meet the changing
needs of socidy. As the OTA case studies illustrate, these technologies can be cost-
effective and, in many applications, are already being effectively used to provide
education and training in a variety of institutional contexts. (slides) Witness the di-
mension that the microcomputer, for example, can add to the educational experi-
ence. It can be “user friendly.” It can be interactive and engaging. An extremely
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versatile technology, it can be used in alhost any institutional setting. And it can
be used to dxtend education to those who have previously been denied it due to age,
geographical lgeation, socio-econpmic background, or physical condition. ’

The widescale application of educutional technologies will, most likely, alter the
roles that institutions play in providing education, and blur the boundaries that
have traditionally ‘existed between them. Today. schools, libraries, and museums are
all beginning to use information technologies to provide a wide, and overlapping.
range bf educational services. And in what can be seen as a major role reversal,
children, more often than. not, are educating their parents in the use of computers.
Because information technologies are capable .of providing specialized services to
narrow segments of the educational market, tH¢y will, moreover, make it easier to
produce and distribute education in the marketplace.

Notwithstanding the potential benefits of educational technologies, OTA has
found that there are a number of barriers to their use—among them their initial
cost. the lack of high quality programming to use on themn, and the dearth of local
personnel with adequate training in their use. Experience shows that some ﬁ(thesv
barriers can be overcome if the technologies are carefully- integrated indd their
social and institutional environments. Since public institutions may find it more dif-
ficult than profit making institutions to overcome these barriers, Federal action-
mayv be required to assure that thd benefits of educational technologies are accessi-
ble to them. - o . .

Information technologies will be increasingly used for educational purposes. Since
relatively little is known about the long-term effects on learning of substituting in-
formation technologies for more traditional teaching, methods, additional research
needs to be focused on this guestion.

Whether or not the new information technologies fulfill their educational poten-
tial will depend. in part, on the kinds of actions that the Federal Government takes
to assure that these technologies are used effectively and are made accessible to all.
OTA has identified several areas where it may be appropriate for the Federal Gov-
ernment to play an active role in its development. Anticipating structural changes
in the economy and the growing need for a highly literate and technically trained
work force, Congress might wish to encourage the greater use of educational tech-
nologies for manpower training and retraining. Recognizing the educational benefits
that can be derived from the use of information technologies, the Congress might
take steps to assure that the public has equitable access to them. Aware of the pow-
erful nature of the technology, the Congress might take some actions to encourage
their effective development and use. o

Congress is presently considering a number of individual actions that would affeet
the development, educational application, and distribution of inférmation technol-
ogics. While any one of these particular actions will affect the future use and devel-
opment of educational technologies, none of them can, by themselves, meet the total

challenge facing American éducatic.  today. * ° OTA Pooort - drate (o
meet the educational needs of an i1, mati ve LV
groups and institutions. [t will requ “he & on
proaches and technologies. Tt will, = wer, oae ar
complex institutional and social barrie: And. it will nece: th cht
standing and the continued monitorinig of the§e rapidy unfor.. .. .chr sies.
“Thus. to foster the effective and appropriate use of education:. tec - ogies, e

Congress might pay more attention to eneouraging the most effective ana econon-
cali technological alternatives to current,programs. Moreover, in areas ot directly
related to education, such as telecommunications, Congress could, when . rmulating
new policy. make a greater effort to take educational factors into account. Congress
might also s@pport and or cncourage research and development 1n the areas of
learning strategies and cognitive development, tools and techniques for the design of
effective and economical curriculum software, and long-term psychological and cog-
nitiye impacts of using educational technologies—the three areas where OTA found
the greatest need for additional information.

In sum. OTA has found that the information age is having a profound effect on
American education, increasing thé need and the demand for a board variety of edu-
cational, ifgreasing the need and the demand for a broad variety of educational
services. The problem is urgent. The nation's educational needs are not now being
met, creating a situation that could impede the nation’s economic growth, under-
mine its international competitive position, and increase and exacerbate the s0C10-
economic divisions within society. The new information technologies offer a promis-
ing mechanism, and in some cases the only mechanisms, for responding to these
educational needs. Their widescale application will significantly affect how and to
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whom educational services are provided. Such changes will present both challenges
to and opportunitics for American education.

Thank you Mr. Chairman. I appreciate having had the dpportunity to summarize
the findings in our report, and I would be happy to answer any further questions

that yog might have.

Mr.xAGGI. Thank you, Mr. Gibbons. ,

I would ‘like to note the presence of Mr. Murphy, who is the
chairman of the Select Education Committee. His committee initi-
ated the OTA study. - o :

I get the impression, Mr. Gibbons, that the implementation of
this technology on a broad basis would have to be a very sloweand
studied process; am I correct?

Mr. GiBeons. Yes, sir. It is, in many instances, requesting a set of
activities that are well founded and for some time with us, and it is
a matter of the interjection of some brand new things into a system
thatealready exists. But I believe, for that reason, one can expect to
see that move more rapidly, for example, in industrial training pro-
grams, or perhaps in the Armed Forces. There are some marvelous
exhibits here today of that happening.

Because the cost of this kind of technology is still rapidly drop-
ping; and because its power is-rapidly expanding, we see it as
making profound inroads into our traditional centers, such as
schools, museums and libraries in this decade. .

Mr. Biagcr. I understand the museums and libraries, that would
be a rather static situation. It appears to me that if you are going
to monitor it, as you suggested, with relation to ever-improving
technology, this is going to be an extremely costly situation.

Mr. Gierons. Mr. Chairman, whenever one thinks of cost«in this
regard, it seems to me that one has to think of the cost of doing
this versus the cost of what we are doing now or some alternative
to it. I believe—and I might ask my colleagues to add to this—that
the rapidly falling cost of this technology is now causihg it to be in
a new kind of era, an era in which the actual cost of acquiring and
using some of this kind of technology is actually less than the way
we have been doing that same kind of educational service.

Mr. BiaGar. So it becomes cost effective.

Mr. GiBBONS. Yes, sir. . Y

Mr. Biacal. You state in your testimony that the educational
services. being provided by the profitmaking institutions are ever
increasing and, as a result, some national goals may not bel met.
Can you elaborate on what goals you feel may be given more em-
phasis and/or less emphasis by profitmaking institutions?

Mr. GiBBONS. Mr. Chairman, if I might, while I have some com-
ments [ would be pleased to make on it, I think it might be more
appropriate for me to ask Ms. Adler or Dr. Weingarten if they
would like to respond directly to that question.

Mr. WEINGARTEN, In our study, we didn’t attempt to build a pri-
ority list of such things. But if one looks at the areas in which the
technology is now being developed to serve—for instance, there is a
program at the Harvard Medical School that is developing video
disk applications for medical training, and there are areas of legal
training, business training, and so on. Other kinds of activities, for
instance, functional literacy, foreign language training—which, I
believe, Mr. Simon is interested in—other areas in which there are
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national priorities, do not seem now to be met., That is not a predic-
tion one way or the other, but there is a likelihood that some of
these very urgent nathn'il needs in education and training may
not be the first that are addressed in the marketplace.

Mr.’BiacGl. How about the areas of disadvantaged, handicapped
and other spécial populations?

Mr. WEINGARTEN., That is certainly another 'area. One way of
characterizing it is whether or not the beneficiaries have the re-
sources to purchase the educatior? that they might need, or wheth-
er or not they constitute a large enough grouyp to be an attractive
market, people with particular kinds of hgndicgps, for example.

Mr. BiacGr Are these groups currently Beyng reached by the
present educational technology? "

Mr. WEINGARTEN. We didn't find evidence of much going on in
those areas. There certainly is rese: d development in the
areaef handicapped and literacy. But as thhe market for the techno-
" logical applications develops, we see much more evidence of jt de-

veloping in areas of higher profitability, those people that have the

resources.

Mr. BiAGGl It has been suggested that computers could replace’
“jobs. Did OTA address this factor? Or can we use computers to re-
train teachers so that this doesn't occur? It recalls to mind that,
some 30 or 40 years ago, thé threat of technology hovered above
the heads of the American worker, and it was supposed to have dis-
placed all American workers. We find that that supposition by ex-:
perience, has been debunked. I am just curious how you would«re-
spond to_that question.

Mr. GIBBONS. Mr. Chairman, OTA is currently’ engaged in a
project which has to do with the impacdts of computerized automa-
tion in the production sector of vur economy. We have completed
past studies on the impacts of information technologies in some of
" the service sectors, such as banking and electronic message service
and the like. What we see is that this kind' of information technol-
ogy does, in fact, displace jobs, but is also creates jobs, different
kinds of jobs. That leads to an environment in which people have
an opportunity, in many cases, to have a much more interesting
job available to them.

This is one reason, for instance, in Japan today that the workers
see computerized automation not so much as a thing “that will dis-
place their job in the factor, but will give them; rather, an apportu-
nity to fix robots instead" of tightening screws. So they see it as a
mechanism for upgrading the kinds of job opportunitiés that may
be provided to them.

There s one caveat. The workers have to train and acquire the
new kinds of skills that are required for that new kind of work.
But we have several projects that are completed. We have one
fnajor project underway which specifically will look at some of
those issués.

Mr. Biacil. How-about the retraining of teachers? :
. Mr. Giseons. I think some of the examples against the wall this
morning in this hearing room illustrates the power of information
technologies to provide very effective training and retraining to
people in job skills. The fact that industry is using a lot of this
now, I think. is indicative of its power. So we believe that this tech- -
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35 ,
nology, as we said in our testimony, will not only change the
nature of the workplace and the kinds of jobs that are available to
people, but the very same technologies can be utilized to-assist
people in adapting to that change and making it a good thing, not
something that is seen as a bad thing. : .
Mr. Biaccl. Could you describe some of the more successful proj-
ects you have uncovered in%gur case studies? .
Mr. GieBons. Yes; sir. | wpuld like again to refer, if ¥ might, at
this time to Ms. Linda Garcja. - _
Ms. Garcia. We did seven case studies in public schools, and we
did some case studies in industdal applications. We look in an
overall faglgon at libraries and museunis ‘and dpplications in the
home. If anything came out of those case stiidies, it was the need to
have a very well integrated approach of getting people invnlved .at
the local level, getting teachers even to write their own programing
and.developing their own'skills as teachers by learning the comput-'
er programing, and getting business groups and other groups in the
community involved building -ngtworks so that the technology
wasn’t intimidating and was comfortable for everyone to use and
“become excited about.

This was especially apparent in the schools. that we looked a
which were most successful applications of techhology. . -
Mr. Biacagl.‘Mr. Murphy. : S

Mr. MurpHy. Thank .you, Mr. Chairman.

Thank you, Mr. Gibbons, for coming up this morning. I am sorry

-1 was a few minutes late, but I’did review your testimony last eve-
Lning. : .
" 1 wondered what you might have said about the ranking of the
United States in the world of education. Are there other countries
"that you believe or your study finds are ahead of us in providing
educational techological advancements, or do you think we are the

" leader? Where do we stand? ' L

Mr. GiBBoNns. Let me lead off in response to that, and 1 will ask
my colleagues to add to what I have to say, Mr. Murphy.

I believe, in the actual use of this technology, the hardware, the
development of microcomputers and software packages- that.go
with them, the United States stands second to jone in the world.

Its proliferation in the marketplace—there gte computer stores
iéfe in Washington. You could go_out this“afternoon and shop
around, and shop from any one of a half a dozen different compet-
;ing stores for relatively.low-cost computers and a great wealth of

- software to go with them. Unfortunately, most of the software—not
unfortunately—but, in fact, most of the software is games. There is
‘not that much software on things thdt one might call a little bit
more classic education. But the United States, I think, is: clearly, .

- driven by the competitive market system, it seems to-me, leading
with regard to developing this technology. :

I won't say that we are in the lead in terms of how far we are
getting along with education, with turaing out engineers, computer
programers, software developers or mathematicians. We frequently
look to the Japanese and to the Soviets both as having instituted
very impressive programs in education that we would well watch
carefully and look at our own selves on that regard.
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In terms of this particadar technolopy, 1t 1= my impression that
we are n the tront, althougsh there s some~hot breath on our back
i terms of sorme of the hardware that s bemnye developed, especial
Iviin Japan

Mr Moeweny | take it from that #hat we are the leader in the
production of 1t and the avalability of 10 What about the use of i?
Where dowe «tand i rhat recard”

M Ginooss Mo Toash oy colleasues to respond to that”

Mr Wrisoovkres We didn o specitoally takhe o ook at the inter
mattonal ranhinv= of this =ort of thine v to opder such o com
pies field o education = difficul

On the other hand, we cortaandy dound o vrent deal of concern
Ao the experts an this countery that the United States Taws pa
treubir by Tike ~crence and technolooy education and ~cience and
technoboey Diteraey e certoanby Ly botend countries that hoave
beeen fooked ar by o mostanee. the Natonal Scrence Foundation
Countries ke Japoan France Germans . and the Soviet Uimons all
~eem T have dch o stronger programs of <scence and rechnolog
tratming DSome prople estimate that the tunctional tHhiteracy fevel

oo this wountoy - substantiadby hgeheer thae o oy Blarepean
t

Datoomr et that bt rany L b o=t 1t g A o o econo

ey e o e natroron deve o prne ot
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Foowe didn s et
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Mo Gobbons M B T L o
b0 [ IO SN R I O SO ST S PRV B FPRES RSP UNL FU o coed e ot
oot s b 1ol e de whethn o e e woaba be replacing
Prae oot oor ol Tt tienad tean b e o v thonk techmolonn

Coan o et S e e s B cotlecnive e rather
PR o e ol s Aot to e b sroom cdneationad - trae
fure cohiere thee Somputer would be ceneed ol tudente o the
St beve S Hee do e B e rhat :

Meo Groeross b owow d not e it e the compnter replaome the
fecw Ber bt rathaer the compiiter boerne an extensaon of the teach
crccapahiiy e o oo toopronde tor ondodnalzed work on
Phe pot ot the uddenn and o b nad b ereape of tadent e
Voroom craSrontent Moo the teacher Gl e the tocue on the

'

.
e toom o oonment. b haoa kol new et o tooll thie can
cnable todent o mone ot Do e et paces aed i difterent dine
fron - nd Ol o the contest o the cle aoom o wath the teacher

Woaosld sou hibe tocommament o thoat?

Mro o Wiaincoanrre~s Soare Ihat o bt wa o ol thie o
hal o we heed bohored o tatene o0 Lhout deng te oo cntecto ol e
Gve wide ol e o the technobooy W reaihy den U under stand

toer wodl corme b thaoe e re sabtle b tiee of the conrent educa

Trote s we noss peactioe

O the othey hand Carcentls o the cane to e Thal we Toohed
at. the e chmoloso bl cotood o ncreae e coenal tavolve
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o MW toand s cardesdo ot taens conne ol e b s hoeele
Coabecte Dt 0o

Te ndd e G Y e e ey rest v e per e heed
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school sitting in lecture halls filled with hundreds of people hsten-
g to a lecturer down at the bottom reading his book. We also
have to be careful, T think, 1 each situation what we are compar-
iy it with

Mr Mureny You are, of course. much i the same situation We
are all government, and we are concerned about what our govern-
ment does But, as vou know, we do have some cutbacks in educa-
tonal fundimg rightnow We have problems i that regard

I puess what 1 would hike vou to address s that we would seck
vour recommendation as to what would be the cost of the hard-
ware, the need for tranming teachers inats use as a teacher ad
What are we talkig about i the way of dollars” Where do we et
them” How do we get it to o prionty level”

Second, 1t we accomphsh that how do we convinee the local edu
cators that we are not forsting =ome Orwellin mmstruments on
them from the Federal level and that we are mandating, and that
we are interfering with the educational process” We wall probably
face these objections such ax cost. coxt of the software to the dis
tricts Is 1t to be fedesally tunded, and then do we keep the Federal
Government far enough away from it to satisty local needs?

Mi Gresoss (U s aoverns difficult question to answer but g vers
leogitimate questaon Moo Muarphy o part because the cost of these
svatems 1= in such ropid lux rpght now even g pertod of months
~uch as o muach more sophisticnted syatem for the same price or
the same «stem for o much Jower price So we dealing with a rap
rdly moviagn tarnt

Fortunatelv, howeoor the targor 1= dyopping in tenns of price
Soof ans tune i the futiare 1t appears to be less expenaive than
1t al present rather than the reverse m oour society

Hoarkes me that, inoany ainstance of introducing the cort of
thing tn the classroom, 1t comes back to naving how can we
at the local deciaon Tevel at the State decison levelcand 1o the
degree tha the Federal Government ommvolved  how ean we, at
the maximuam utithity and productivity, enter an educational svstem
tor o piven number of dollar” Tt this utility can be enhanced for
the same number. of dollars by beomning to incorporate some of
thi technotopy anto the education and trianing process. then that
rowhat oweht to provide o I should not be neorporated unless
one can do more with the same resources or the same wath fewer
resources  That oarrht 1o alwavs be the poverning principle S

Bovojust that we feel we are crossings a line now very rapidly o
terin of cost eftectivenc o and that the teend s poimny to bepin to
bhe oven more an that dincenon and therefore aeriting: o ot ol ot
tention and e vou sav, all the wan from the socal wcheol hoard to
the Federal cooverniment

M Bracor Wall the penon o0 0 ot

Mro Muwriy Thank vou very nmach

I vield back the balinee of iy time, Mo o .

Al Bracor In relation to the rapndhy moviay Wi o,
VOl chve o ness reneration of t‘ulrl[)llll‘lw !.’l[lll”\ connng onoalhe,
oor 16 venn o and aeunnng that vou have ome edieational
Sttatione poplementing theowhobe rechnolooy  they wounld b deal
Cor with e ob olete s toarnent U H o osw ables the wan the comn
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puter development s pomny, today  Every 6 months or evervfvear,
the compantes are corning out with ||n|>r<>\'(-(1 mmstrumoents

Mr Gissons That 1s a classic concern about making capital pur-
chiases o an drea where the technology s rapdby moving It seems
to me that to take that into aceount in making a cost-effectiveness
decision. one should sav, “Over how many vears can my invest-
ment pos oft7 it shoald pay ot e 2oor Dvears i terms of what
[ vet out of it then of 1t 1= coing to be obsolete ain 5 or b vears
Cerstis boor ovears, then T <hould <01l o ahead

I think that s o decision that sou and T have made and many of
s i terms of buving for mstanee tvpewriters or word processors
o rodios o televiston sets

M Bracoa I'i\tv‘}vl [ Tt vt Uy e W lle boe 1y 1 = hoal for 1h
.ul‘i 'i--’ AZLAEE N

Moo N U e ot it aae s ear = od nond
sl annn scoe o1 then )

Mo Bracea Do ot ol s vt S ahie st T an,
Cotkon abeat e o acher e able oo ten b and uthize ana cdu
Coade the <tad ot ssath thie curoe at [e o ot techmor g That 1. the

!

I»qu e Woo o o o he \?w.;w that ar =l ‘f:'.lll..:, with ([fn’

Aoy

AS TR TR T . TR DU DU
St P PO N A SR PO v oot e d oo b Bar ot
~Cins o o o Tahe= thot o Coun ot bl e shoord wt
T b e b oo b= fend Led nt andd B~ he ane a0 i tun e
Ve b oo then vee o b nve s ed hie ot vprortan b chime foor

vt ~chves nnd e b e et \l}u_l.l'].'(j i these ~dath o T as o
'w'111+1 decrarro oL s treed

M Broveoa Dandersraed tha

Mio Copnosc It b beenn s b o0 o0 L ok
Woern arten to tobloaw oo thes My Choremoans 1t b beer my am
precsaon thad the nugor breakthrouph of Taree weale iateprated air
curt e and low power densaty machieves and the nacrocompuater
et s caus e now the roprdhy downsaed breaking cost curve 1o

Brectin Goc tarn a0 bt now One can o see an some of the peripheral
e panent an hoae ke :x!l’ir(h:'l‘. Herves and printers aad the ke

e hibrmm compared to

That theees conte re teadhig™ o wenme
comtn of the othe s technolories tovolved Te e toupeh question Bat
oweein Loo e Just heoause cormpnteg 1.11:(Px( bree rc'])lzu'm] by oan
crv e betier i hine oovears frem now 1t has to be kept m context
that the proovent corapuater oy L = o orotaly more advanta
ot T et Vhian e AU e AN e e prenct v sy the
st o thiat 1t s wen th crkge o prhong

Mro o Bra v 1o raased the quaestion Do o

Vi, aned Togon tarsigred

.\vlr }‘:IILHH

NMr a1 oo . . . Co

[ thanh sou A Ganbar s ae oy o oo apzues on b

A owe lool ot thes whole area e vancon o threso Idoo

Lo new ninvers e inontormaton pathermg and decernatng L
el e Lot werh when Dwas ot the Chiidren s Muosceany e
Pl o entnbat theere contoa e the carby computer sohieh conldn 't
ot threaeh the e ave daor - and o Btele chap the are of vorn
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litthe fingernail that had the same information We have moved
ahead rapidly .

In some ways, vour testimony maybe sounds a bit humorous. We
think of our priorfies as a society, and how the Russians, Japa-
nese, and others seem to be utihizing their technology. 1 believe Mr.
(iibbons said our technology was second to none, yvet they utilize it
to tram people to fix computers, while we sell it to our kids to oper-
ate Pac Man and other video pames Mayvbe that s part of the free-
dom of our society

The chairman asked about the use of this in the handicapped
area The question was made about profitabihty in computer tech-
nology It seems to me that.if we ook at this whole area of cost
effectiveness  apgain, [ serve on the Select Education Subcommittee
with Chairman Murphy  we should make and stress access not
onlv through a simple tool ke the mehinvd plane made into a
ramp for womebody o wheclchair, but also access to the world of
immformation and ideas

I think that. as we look ot what we have done o this arcia, these
programs have been bastcally cost eltective They have been pood
~octal huwmanitarian nvestments and T think alse good economie
Hivestments as we caable people to Ioc independeatly 1o become
demnstitutionalized to entes the job market and all of these things

I am pursuaded that this new cechnology can be adopted for
aceess 10 the broad sense of the word by handicapped people with
vartons disabilitie s, to stiesa ot so much ther disabilities bt
“tress thep abilities T hope that 1= one thing that we would not
ronore and o fact fone thing that we would stress

I s some heads nodding Mavhe someone could rospond to that,
1 vou wished, one of the members of the panel

Mro Gispons Yes, s My collengue pointed out that perhaps |
chould respond T admire vour statement, Mr Erdahl and T would
have to avree with evervthing vou have sad

We have just completed some work on technology and the handi-

capped Tt for certn that this kind of information technology
cives o new and of freedom and cconomiue opportumty for many
handwapped  people Ttoalso enables one to provide services to
handicapped people. to imndividuals solated o one wayv or another,
At much lower cost than tor mistance, the homebound teacher and
other thing= which would have to be personally delivered to each of
thewe pevple Sawe teel that 1t does provide a new kind of freedom
ot people and o new kiad of econorae opportamties for the hand
n‘zlyp(:(i

,\1!’ Focioaen [tk RPN e by

M Chairroe o anodher aren would 10 0 v, o0 d coahidh e

trcaaonal tnstications toat noost ol un s coond tee are an
volvesd o Tets talh about K ochouah 2 Mo be  our study touches
on that What things are netng done nos only as o development of
thie exciang new technology but as Lar as traoning people that end
ap o cliacsroom teacher “Inour tencher trammg collepges and am
Coraties” Do owou cee o opood coordimation i that adirection and
arean’

AL oo W e worme opportanities there for mmprovement

Mo Teovir That v pood win to pheee o '

My Chinoss o Lot me ok Mo Glonoe to res pond
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Me Frbanr Cerfaanly

Ms Garcra It vou look at the umversity requirements for teach-
ers colleges, vou see that very few schools vou can count them on
one hand  require computer hteracy of the teachers, So\there 1s a
big institutional gap between teacher triuning and the ghility to
teach children o the <school Certiunly some ifrastructufe among
teachers for computer would be needed inorder to reaflv, have a
widetscale applhication of the technology

Aot of sehools are actualiy winting to introduce computer liter
acy programs so that teachers are at the teved of children Most
children. i terms of comfort with the technology are above many
teachers T hnow that i the school where my own son took comput-
crocourses thes sl aop allow adults to take courses with children
because the adults oo o mtmdated by the rapidity with which
the children actaattC Learn [ othank there s an area for teacher
troaming that needs to be take n it account betore vou will ever
have the mbrastiuctuce to devadop e schools Oure case studies
<how thao thas can be doa quite tooptdly when a lot of [)H)pl(' n
the commmantty e o chved togetiier The can e brcught up and
e laaths Brevc oy th ',(”'v\( hat are IR PO vhe resourae an ”n-

Cohnals

M B, P Gl Vi, I S S | R | B It
candy nee b ol experie ol bed nendht ith cue o1 the
(1 Biiies ot ot D back oo Yooane~ta t attended g acenon
<Lration Ui -aeon= o swhero the v o s who bonve \u,\lud SOt
more hiotnda ~ thoo T b hragle oo aead j;g}xh CSodrer }Hl»[h’l})]_\

mmtimidated by conn b o these o bines

O ot thae technnotarns rencarhed T oo o0 as Memboos ol Con
e M Choarman e bonve to be hold and L eckless someames 1
dontothinh that ~he was qust trvine to flatter me, but she, sad
touched the machme quicker than most people do o As adults, we
e hond of intimdated by cettine o there Our kids are <o used to
calculators and these ooachones, they just wade rrht intoat as part
of therr natral hite

But that nght croate v frobidomes Co 1 ae know Brow To aay
“and s b by panchig o cadeulator and aoce complicated prob
fetiis 1o Ptmx}mlvr down 0 Ihrukl;:fl the Ihuu;if.l process ot Jeter
nintar how that hoppe ns Moashe this s o challenge for educators,
net onl. to punch out the intormation bul to give some basis for
the reasdn o the mfermation and why things happen a0 sclence
ana o Dite oo pevcbodagy coad o Tt of arhier thimes Moavbe wg
et che it rmation bat we don e theooweh the thoupnt proc ss
s e cbygs had o de vt a e oo o pad ot paper o Bipaning
St rnath cond o sorn Loty = Ik - cha,

[ there am comacent ong thot!

.\h (;1}\.&(17\ | Tt III(‘]I.PNW AS . ‘ i K . .

e box to an bty sorme apncnes o hacc Cr e s cach v wa,
tuhe and capacitor and resistor o desagon the Fox But noaw, that
whole tunetion oo hittle umit that vou can plug into o thang So,
i tead of workme ot the haehly deaygrereented narrow levelwof de

g o preamphticr people now are able to becanse that s pro

ided them pend that came sanount of tame thinking: at o hapgher
level of complosity o of apprregation
\ .

!
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It seems to me there is a loss. ()n(‘ dogs lvd\v behind some of the
jov of the detail ,But one, at the same time, is-enabled to think in
broader and. in a sense, more complex ways, and tlmt 1s part of the
good news

Mr. Ervatir. Thank vou very mueh, Mr. Chairman.

Mr Biacar Thank vou .

We will now have our second panedl We have Jovee Hakansson
ol Hakansson Associates, Dr Francis Fisher, professor, Haverford
College; Dr Linton-Deck, Jr | consultant to superintendent, Fairfax
County Schoolst and Mr Joe Miller. Migrant Student Record
Transfer System, z\rk msas State Departmgnt of }ndmatmn Lattle

Rock. Ark N

STATEMENT OF JOYCE HAKANSSON HAR ANSSON ASSOCIATES
BERKELEY CALIF

Ms Hanaoosson M Chartman Mo Muiph aod Mo Fadaht 1o

kind of trightening to st here heford a conpessicnal committee
and to think that ope has 1o 1 a few moments, to, 1 some way,
mtlucnce some things that naght hu[;pe'n i this country But |

think thao it 1= o vers rxulmb it and 0 very opportune time o
ht dotng that

As vou heara foomet he ()Ul\\ G Loc et gy Aeecsenn ol andd an
vou vourselues know, 3 hes Is A thae of cnornooas change Tt bas
been called o time of ;molul-mx. but pechaps maore clearly 1t s a
time of opportumty [Us a time Ahen o fact 0w actions Can tanve
tremendous tntluence on'the future «ar future and our children’s
future

The opportantty 1 hrond ol us righl now 1= one that dcals with
the tmportance of intormation_and technology and how we bring it
to our soctety We areo i fact, if not to be too dramatic about at,
facing the opportunity to make decisions that could either enslave
our society or cmpower us in theffuture

The technology that we h(n(‘ 1n our hands today, how we treat 1t
and how we introduce 1t to our ¢hildren, s going to, in fact, decide
whether we, as o Nation, will be able to compete 1n the coming
vears, both economically Auld defensively, and as an influence As
vou have heard, we are ahead today, but there 1 o preat deal of
activity going on 1 a variety of countries around the world There
Iscn tact, o lot of countries that are fapudly catching up with us

1 scems to me that in order to adeqaately introduce this technol-
oy to the chaldren o oar schools -and that 1= the arca thar |
woutd ke (o talk about, precollege education  we rcally have to
think about Lome of the traditional things (hat we have bpen
domp the aavs that we have been teaching childs onoin the Phst,
how nowill relate to the new Huhnol(’)g»v_ annd how we can enhsfee
our cuL riculum to make better use of ' "

We talked o bit about the fact that what chaldicn tcarn sl have
to be changed  or should .be changed. let's put it that way Ia the
past, we spent a lot of time on things hike caleulations or, as we
huu- heard, about desymimys circwitry We have taught children for

l()n;' time to be sitting at o desk and doing worksheets that are
(.l](ll]‘lllc)ll.v over and over cynan so that they pet precise, so that
they will be able to add numbers and subtract That &and of infor

k]
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mation 15 virluable” But [think that we are going to have to look at
a broader scope of education | think now we have to start looking
at how we can.teach children to do things hike estimating and pre-
dicting and pattern vecopnittons If they don't use the caleulators
and the computers that are avatlable to them, they will be spend-
g much too much of therr time on the nitpicking small details
and not tooking-oat the total puceture :

Iaom sure that, at some point an the past, there was agroup that
met together tor the preservation of the sundial 1 dme positive that
when clocks and whstwatches tirst became available, there must
hive been o proup that was around saving, "Wart 4. minute. We
are ot teaching owr clhuldren to read sundils 7 In fact, ih([\' were
cotrect We were stopping to read sundials We were becoming, if
vou will dependent on technology on the wiistwateh, on the clock.

The paint o fact is that we uniderstood how the planets rotated
arcund the suo and we begao to understand our retationship to
the world We b gan o Lave a senae of time 1 am sure if anvone
tried to tell vea it w12 onnhoght thmght cghit af this moment,
without Tookome ot Cour wateh vou could t’;l.\ll_\ hrnow that 1t w;qn‘t
Becatuse vou hoave anbmcattine ~ensc of tiae

Soowe U e oar hibdion an spportunac G de selop mtuttise
Chmes oof hutbeds b Lctaal tntornation so Chat (}nr.y can h(:{,:lryl(;
U=e the 1o Poonodory g o ald to therr lA'(l('ll(H)f_( dll(l"”l('l! thuik(ing

Noother exampl nagho be adphabetizing aarother skl that we
coach ety o chabaen 10w needed You TSok ot o book Dike o
ditiondey o endvoiopedias the way o get thicagh o as A
thiough 70 That makes =ense Byt when vou begin to thank or a
large datia base and-vou begin to think about bemng able to pandh
moor pipe an that Tgant to know something about o frurt and at s
atrat L_imf'@rmw onoa tree, Vou can begin to see how an apple or
anForange canbe the outcome of that exploration One can come
through it conceptuadly ruther than phabetically

Those are qust o Jewof the examples about how our teachimg s
goimg to have to change. Bow our curriculum s gomng to have to
change. to make a merger between children and technology

Fihink. also. that we have to be aware of how we are using tech

“&wwlugg o education how welare imtrodacimg chuldoen to technol

Oty There s o manss cases, the temptation to put the warkbooks
ol today  the drdl and practice ona machine and have ctaldren re
sponding. 1t vou will trfing to wet or decipher what the correct
answer that the machine owas~ and they hase G detoomnne 1= It
seeths to e that. t)) intodaciag toat hind o education o, that
war we ar® npplving to oo alren chat ch machime e the
riprht answer that it owns ko aledpe. vy ben oo fo 0 we ou, ht 1 be
teachang children chat the Vo the 'Coeative nnagors of the prog
ess, they are the unes that cugbo to be domng the creatiie thinking
the planming, the growig, and chat vhe mucchiae s a tool o re
source one of many but a very powerful resource that can aid
them as they grow and learn and decide So the power should be i
the chald, in the human bemy, and the machine must be viewed as
atool or aoresource

[t b to be done carly It hae to be done the very moment the
children began to use these machines They must be put i control
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We talk often about the machine or the computer or technology.
It seerms to me that it 1s very relevant that we understand that a
computer is an empty machine without software and without pro-
grams to run in it. It is how this software 1s written and how 1t
interacts with the child that decides whether, in fact, this is a per-
sonzlhi'/,ed machine, whether it is nonjudgmental, whether it does
meet all of the promise that 1s 1n a computer.

It is really vital that schools look at their software and the pro-
grams they are buving, that they are critical consumers of comput-
er software. 1t i1s something that schools and teachers must take
unto themselves. They have to evaluate 1it. They have to be the
ones that decide whether they want it in their classrooms

There 1s right now, undoubtedly, a dearth of good, acceptable
computer software for use in education. | think that there has to
be ap understanding on the part of education and educators that
this is as an important a resource as the computer hardware that
they are purchasing 1t Is also going to outgrow very rapidly, as 1s
the hardware They are going to outgrow it It 1s going to become
obsolete

But 1 think L}u_\ rnust pel lnto 1t -lfn_\ musl 1o fact make the
decisions They have to allocate funds for 1t. and they have to Lup
port a growing industry. because it will not be there without that
support 1t 1s w free industry and 1t should remain that way It
must have a marketplace to thrive ‘

| think schools must make these dedisions Fhey have to begin to
look at how they can provide very real and relevant learning op-
portunities for the students. It not, they are going to lose their cli-
entele The affluent, those who can afford to, are going to teach
their children and bring these schools of technology into their own
homes. They are going for aiternative educational resources. They
understand the power that knowledge of this technology will have
for the future. We will leave our schools as babysitting institutions,
and we will leave them to those who cannot make the choice.

1 think that we are going to have the danger of a large gap, a
power gap: between those who have and those who have not. And
believe that, by having this kind of a gap, we will lose an enormous
resource of our country. and that 1s & number of people who have
potential for creative and active participation in society 1 think
that goes for the disabled qs well as the socioeconomically handi-
capped o RN

] don't hnow the fole of Congriss o of the Natlonal Government
e this D would ke to see a great diversity of views and opiions
expressed right now  This whyfe industry s imuch o youny to
tuke one direction Wo don « kAow enough abouat it We don't know
enough about how chitdren Jearn from it We don't know enough
about how children learn, period We don t know about what the
effect of this technologyis on education or how to best integrate it
into our institutions. I think we need to have a lot of different
views expressed, and 1 think we need to have a wide diversity of
views dxpressed Out of that rich mix, perhaps we can find some
direction that will mieet the needs of our individuals within society

Mr. Bracar Thank yvou

I'The prepared statement of Jovee Hakansson follows |

\
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Prepraren Statesmest or Jover HakaNsson, Jover HAKANSsON AssoctaTes, INe
Brkkerky, Caviy

)

We are in the midst of a revolution o change from the mechanmcal, machine age
to the age of information Students entering our schools today and o the futuré will
bring with them a rapidly increasing wealth of experience with computerized de-
vices, includig electronie tovs, video games. and home computers  An increasing
percentage of the careers open to these students when they fimish® their tormal
~chooime wall demand understandime ot and tacidite swath computers and similar
technologeal desices Inoorder to remenn relevant an or soctety. our educational
system o must keep pace with this technological resolution and prepare our youth to
[ive and sork o technotogical world

Untortunately aot all students shuare equally o therr aceess to the electronie
learming experiences outswde of the school environment This disproportionate expo-
<ure to technology s often due to socio economie factors the non aflluent 1o our cul
ture cannot provide personal computers tor therr chiddren to use ot home They
cannot affornd the clectronie tovs o video ganes that provides raddle cass chuldreen
carly experierce wath technelogy oo amaneiting manne

(Mten cconomies abene i~ not the barorer T also o leck of andorstandiog on the
patt b sonne parents swho base beon excluded from the burgeonimg tmpact of tech
hm\u,;_\' on hucdness aned tcdu~tpy The e parent: ay not recognize the Impottance ot
thest toss and Tools preparine therr Chaldren tor the tuture Inansy case we have
the potennal tor the development of 4 seron:s g boetween the “hases” and the

Mt o= e whe canafford o Decognn e the mportaace o carly xposure
teo techin

G e ae adventage o toere chinldeen chat = ot o alable o others
It e vcumibe ot apoa e public cdacationad stitaoons G pe aade every Ltadent
teoe s Teo o hahnaiuin o eapretten e uslings teg hlu)lr);_;) as pereparation for living and
worhing o e hinoboaioad g

lotere v and motivatlon dre o U e b b ot el b e i st i
vadent= oo cawer to b o npn ers it the las rooms As schoals re open thas
fall oy S then witd be nterrating comp iter nto then cusioadun, tor the st
tiine Oftes e o nore vemputers b econie into the schosl dae to the eneroy and

B
her admnanstrator and o pacent velunteer Al too oiten

resonc eluluess of o
fronanony was ohtaaed tor the compuater hardwase and aothing el Depending
upon how the computers wece tntended to te used such g atuation may or may not
he satistactors [ the school ~ <ole mtent s o teach programming, then o computer
room with ane o preferably more microcomputers in ot one knowledieable teach
eramd o few book~ will dojust fine Howeser the mits of such an approach must
he recogmized Tt addresses one small aspect of the machine’s potential and serves
onhy those students who ape mterested o computer science and able to view 1t as a
topre of ~tudy

T most cases scbil= e acquitine s ithout Tully knowing what they want to do
rocan doowaith b Quickhy thes ind that bards aee alone s not oo educational re
sondree that will serve the variets ot uses thes had envisioned tor computers A
viable ovstern st ncide more than just oomachine This svatem inomy view con
Sists ol

[ T T I ATY RV SO O R T T TS TOVY 1 P PP T SRR

aprowiay Dhrary o appropoam s soften o

ot aod suppors services for teacheos

oo badget for mamtenance

Ooviouslv . ~uch a systetn I b an e o ony . . . . .o

Ioat the Coangrinetd parts e aecessary Lo tees npil v e bec ane w stul
Cimottooes When educatars xpress rustracres becoaase thos done see the valae of
By oo aputers at then whoal thes otten have heen vicitans ob w5 an s ystemat
1 approach tocomputer plantng Perhope the mose neglecied of cheae system
Conponents o the software A Computer s o moachiae that has trenen tous potential
tor enhancing amnd supporting human creattsats bur to tulfil its promise the ma
Chiae must fu nction o wavs that hanang can roadilc woderscand and apply [t s
the aviulabilits of appropriate software that atlows people to use the computer to
solve problems or pertorm activities that are important to them Itas unrealistic to
expect that teachers will create thetr own softwirre, just asat s unrealistic to expect
teachers to routinely wnite therr own textbook

The computer toempty by atselt It s the software, the pre planned instructions
that bring it to hite The nature and character of the machine are determned by the
coltware A record plaver s quiet until acrecord i placed onat and then the sounds
that ot edmity are pleasant or ditracting ae the resalt ot the umon of the capabity
ties of the plaver with the pre recorded notes on the record Sound: that please, in
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spire, or arouse can all be produced by the same record player depending on which
record s, placed on 1t ’

So it is with computers. They can be programmed to chatlenge students to think
and then allow them to use their own creativity Or the computer can be used as a
task master, forcing students to respond to questions 1n a narrow, pre-planned fash-
ion In one mstance the person s the creative entity, the manager of the interac-
tion. while the machine serves as a resource, a tovl In the second the machine s
the “master”, the owner of the correct answers, and the student must strive to find
those answers and respond to the machine

In a very real way, the manner in which we write our software will determine the *

nature of the education our children will receve and how they will perceive them-
selves in relation to the technological tools in their world

The eritical shorfye of acceptable educational software has béen éften document-
ed and discussed in{educational circles, but perhaps 1t is not inappropriate to men-
tn 1t one more tithe One Likely cause for the sacriaity of software 1s the lack of
cconomie ihcentives for producers and publishers to concentrate their efforts in this
areas As long as schools are unrealistic in therr planning, and do not allocate funds
for the software necessary to turn their hardware into useable tools. they will not
foster o growing and healthy educational software industry

This industry s 1inats infancy. We are ina stage of exploting andelearning,about
how to effectively use this mediam and no one knows the so called right answer’
Because we aft exploring, 10 s imporctant that as many diverse approaches as possi
ble be explored Out of this nich mix we should be able to accommodate a broad
range of indindual dirfferences and needs ’

[t 15 apparent that soctety s undergolng Tundanontal - hangea capeatally o the
area of information. s accessibihity and use Our institutions must adapt and when
appropriate. change to best meet the needs of the individuals within society Parents
and educators are 1nterested 10 the mformaton technologies, want to learn about
them and want to understand how best to incos porate them into our educational
svstems Problems arise due to the lack of understanding of the capabilities and
Hmitations of these new intellectuar aids There are no models to follow, this 1s a
new road and we must Le flexible to leacn from our experiences, our s\‘ccvss. and
our mistakes

There are no “right  anawers (o the questions we are tacng, but the implications
of vur choices must be carefully considered and the results weighed The role of gov-
ernment must be to provide the leadership needed to protect our national values
while encouraging progress

Mr. Biacar Dro Fisher

STATEMENT OF FRANCIS FISHER, PROFESSOR, HAVERFORD
COLLEGE, HAVERFORD, P A,

Mr Frsnrer Chairman Biaggi, Chairman Murphy, Congressman
kedaht, and Uongressman Petri, it is an honor to be here this
morning on the occasion of the release of the Office of Technology
report 1 look forward, as T am sure all of us do. to reading 1t and to
studying it. and to offering comments on 1t when it is available

Todav. I can perhaps help the committee by making two sorts of
comments addiessing two issues Why if we have these wondertul
demonstratons before us that aie so etfective hu education and
training. do we have o pooblen? Sccond. there is the question of
what is the proper Federal Government's role i providing educa
tional materlals with the new technology

[t will be all too sovn apparent that T any not a technologist 1 am
i lawyer who wandered into this field of education through public
service. I would like to acknowledge publicly here the support of
the Ford Foundation and the Carnegie Corp., which has permitted
me to investigate these questions, and particularly the question of
why don't we have more pood courseware, and whether the free
market alone can be expected to provide it to us.
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In the summer of 19581, with their help, I was able to ask a wide
group of computer manufacturers, software producers, superinten-
dents of schools, cognitive scientists and others as to their views. |
don’t represent any of them this morning. I mention that to give

vou a sense of my backpground and where 1 am coming from. [ am a

convert. I believe this means of instruction is very powerful, as |
think anvbody who experiences 1t must have that feeling

Congressman Murphy raised the question of whether 1t may lead
us~ to a more regimented wav of thimking [ think, quite the con
trary The power of this device s 1ts power to interact That per
mits 1t to become an individual instructor. much closer to the indi-
vidual human tutor Comparizon isn't really fair of & human tutor
and a computer The correct question 1s,. how does the individual
tutorial of the computer compare to the classroom situation, where
the vast students are 1ather bored by the pace ot mistruction and
the =slow student. arent understandiog what s going on? The
prow croof mdividualization mmeans the connputer caa gqalchly ansess
where the learner s at and deliver niateaal that s suited (o that
patticalar individeal Toat [subone s aovers hunene fonn of in
~truction

One the Ll T P 6 T TOUI NP T T B T
cont That 1+ ¢ the §ocception Sf chie stadent The stude 3[.7- ot
coplion = Jhet chey ano i chanze for the fist tine and the, aie
petting eawth wheo thesy sant Lo fornn. tha the carn con pre
hend ooad that ey an b sacccar i i lcanunng That 1. a more
humane form o ftastracton and a ver s powerful cine We will see
examples of that hiere

We wall see examplos o a oL bk Lochos oy bt grates
coaphies and visual pret.ores waoh w oaa s and numbers ingoway that
1~ hard betore this, and that s vers powerful and engaging Some
tunes 1L 1s too engaging While T think 1 is a little fun and makes
learning better 1t can also be o diversion We will want to have
that question i mind as we look at some of the examples

We won't be able to see here today how this material integrates
Into o curciculum ato a classroom setting | hope that those ques
tions will be Teft 1 our niands Do the teachers kiiow how to use it?
I~ 1t part of o longer carrioulum o is 1t Just one hittle wonderful
exatnple of vhat can be done”

We will Cee these very pood caany Lo et Dbk v aniust boas
fotnnd the conddusion of man . obscipgn of e sconc th at thore s

e VUT Y Ill\uh L;uw\i ot atewate ot rer H,( oo 1S .)‘ Cedrse ds
Yoy o Hokansson sand adeguaty u»\n“.&\"\\‘n‘ I thaok that was e
}»}II.\.\

Thi- o et i B S B f Lo o
hers The cope con b o cose ol R b ser e 0 TR G
the Coapr o oand [ quct CTH - avost pooessing ad o podtaan plul)

Lo o devcDpm, nt = e crcation of igh qaahty edacadonal
COUL Hevare v

The tormer Ditect o 1 the Divistcn o Sclence Padacation and
Kesenrch of the Nation.. seience Foundation, Dr Tapson, asserted:
“We find o key bottleneck s the lack of excellent course materials
and software  Columbia University's Teachers College: 7 % 7 pro-
prams currently avinlable do not make full use of the learning po
tential of assroom microcomputers ' The education editor of the

o
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New York Times, in an article that I cite, complaints about the
shortage of high-quality courseware.
In a study done for,the National Institute of Education by the

~consulting firm- Bolt, Beranek and Newman: "“The first and, 1in

some sense, the most obvious obstacles is the generally poor level
of educatiodal material available for the microcomputers at pres-
t*nt LI S A

The Apple Computer Co., who is going to be demonstrating here,
IS now publishi{:g a review of courseware. I think it is extraordi-
nary that it shows also that even the manufacturer of a computer,
in reviewing courseware, finds it so often wanting-in quality.

Why is this? There are a number of reasons. Producing good
courseware is expensive It is more like producing a movie than
like authoring a book It demands a lot of different talents, subject
matter expertise, medig expertise sexpertise on pedagogy. which all
have to be brought toggther

I found there wasn't a very {.,)Oud tflow ot information from the
people who knew cognitive science to the world of educational pub-
lishers Educational publishers are familiar with schools, but they
are not very familiar with computers, and they are hard pressed
financially today They are uot likely to make the long-tern: invest.
ment to study the theory of how you can use this technology for
better education

Tht‘ ;_{I‘t"dt(‘h't illl}»k dhinent to the pquu\,llun ol guud coursewdre, 1
believe, 1s an adequate basic hnowledge of how the media can best
be used for education We need a strengthened body of knowledge
which expands eduycational psychology and cognitive science to
form a basis for sound programing

I haven't read the OTA report, but on the last page of the sum-
mary document that was referred to this morning, OTA found that
to make the most effective use of technology, there was a need for
R. & D. in learning strategies and cognitive development, methods
for the production of effective and economical curricular software,
and the long-term psychological and cognitive impaét of technol-
ogy-based education.

That leads to the question of the Federal Government's role.
Who is to do that? That is not a likely undertaking for private en-
terprise. Why not” Because they are going to be unable to capture
the full value of what they discover This may be a rather siffiplis-
tic example, bat if I do research and discover that 2 and 2 is 4, that
is terribly important for society, but my company 1s not going to be
able to get a lot of value return on the sort of investigation and
rescarch that may have lead to that truth The truth of cognitive
psychology and how we can learn frow these machines will be gen
erally terribly valuable to odr soctety and will feed the industry of
private softwaie producers But the generation of that knowledge 1s
clearly a public activity, the value of which 15 going to go to the
public good

Let me glve you an example. We will see programs, l am sure,
where the computer asks the student;a question, and the student
answer. The student is wrong. Now, what is the best educational
course of action for the computer to (?o next? Tell the student im-
mediately the studént is wrong? Maybe the student is having an off
day and knew the answer all along. Should we wailt for two wrong
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answers before the tutor intervenes? How do you inte-vene? With
what strength of intervention” Do you say, “You are wrong; the
right answer is this.” Do vou say, "Why do you think 2 and 2 j¢ 5
What leads vou to that." In view of the nature of the digl and
practice technology, that is a terribly important question: What is
the optimum form of tutorial intervention?

Who is going to do the rescarch and develop that theory and
make that available to those who are going to produce? That is
clearly a public activity, the value of which is going to be recap-
tured by the public It is not likely to be an activity that a local
school system can undertake There may be a few State colleges of
education which, with some help, might undertake some research
in that direction But | think there 1s an enormous area to meet
this problem of quality of courseware which clearly demands a
major Federal etfort of research of the hind that has been laid out
for you by the OTA report

Thank vou, Mr Chairman

Mav | sayv une more thing  The Lot s agoag s o iy Loollnany
refers to a dollar fligure of rescarcn i reading no this niorning, it
seemed to me that it confused the lTovel of rescarch and a full pro
gram level T ihink it s o contusing pabagraph for the committee
and 1 would ask pecmission from the chadnmar o have it deleted
fron iy prepared testimony

Thank vou

Mr Biaaar Wl g o

[The prepascd statenner tol I L a |

Vo anrs STateste oo or PrRawo Lo caava b e ol AU
Forraes anp 1t Prorkssions Havereonn ConieGe ilavike as a

Chairman Petkins Chanrman Murphy and mmembers of the committees ot -«
conor to be with you today as the Office of Technology Assessment releases its
report on the effects of technology on our educational system 1 look forward, as.l
am sure all of us do. to reading it and studving the information and policy options
which the report presents 1 look forward also to the occasion wheh it watl be appro-
priate 1o provide these committees with comments on the report

Todav. I want 1o draw on my own expertences to help provide the committees two
things

“aocontext Wl o whiteh to view the demonsfationa that will tollow the leatimony,
that 1= how to recognize pood coarseware and whether the pood coursewane we see s
representative of what s generally avanlable to help educate Americans ftosemy
view . and that of many others. that pood Cducatioanl software s una. ceptably
scarce and for that reason our coantry 18 miasing an extianrdinary educational op
portunity which the new technology ofters us :

"4 way to assess the proper role ol the federal oo cnnment tn dlc vestarch and
dovelopment effort aecessary to put the new technology to good cancatomal use My
investigationas lead e to condude that for good reasons the ket will oot of nselt
meake the mmvestine ot in the research and development ol ourseware ahuh could
provide gonerous retasns to the nation f oor to mdinadud hirms

It will soon be apparenc thal my backpround s not that of @ technalop et Lo hoead 1
i a lawyer who has enteced the tield of education fiom )ruHh' serviee and who hos
only cecently become concerned with the public policy 1ssaes which are presented by
the use of the new technology in education ¢

[ would hke publicly to achnowledge the aupport that hus been provided me by
the Ford I"()um[ull(m and the Carnegie Corporation 1 my review of the quality of
the software used n computer-assisted mmstruction and in considering the assue
whether we can reasonably rely exclusively on the free marlket to provide the good
“coursewara” we badly need inorder to take best advantage of the new technology

In the summer of 1951 1 was thus able to discuss these questions with a wide
range of knowledgeable experts computer manutadurers, soft ware producers, edu
cational publishers, professors of cognitive science and school administrators Since
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then | have, co;.\%uuvd my interest in the use of the new technology in education
and have assumed an advisory role with Channel 13/WNET in New York as it seeks
to defyne just how the new technology should alter its educational function. | have
also addressed the question of the impact of the computer on higher education, with
special reference to the social sciences and humanities. (Fisher, ibn. Today, | am not
speaking on behalf of any of those interests. They are mentioned so that you will
have a better idea of my background

I THE POTENTIAL

Interaction Indicrduatization. —1 am a strong believer in the potential value of the
new technology for education, as [ believe anyone would be who has experienced the
best examples of what can be done The new technology, unlike the much acclaimed
previous technologies radio, audio-visual aids, television, comes much closer to
doing what'a human teacher can do interact with the learner, Interaction is the
kev toats potential effectiveness. for it permits individualized igstruction. A pro-
gram of computer-assisted instruction can quickly determine the level of achieve-
ment already attained by the learner and adjust the delivered material so that it
meets the needs and ability of that partcular student

A natural question s how can the computer be as good as or better than a human
teacher” But a fairer question 15 how dues this individualized instruction, made pos-
sible: by imvestment 1n machines and programs compare with instruction in a class-
room” For as the Congress has been previously advised. the average American
school child may interact with a human teacher for only one or two minutes a day
tHeuston)

As we exaiulne the programs to be demonstrated to us following the testiony,
we should be loohing for how well this ability to individualize instruction taken
advantage of )

Learner contryl A (oollavy to indinvidualized 1ostraction 1s learnet control It s
an undersaandable intial reaction to the idea of computer-assisted instruction that
1t must be mechanistic, cold. impersonal But 1o the learner who may be finding for
the first time that he or she can control the pace. the sequence of learuing steps, the
degree of repetition. indeed perhaps the very time and place at which learning takes
place, the computer may seem a particudarly humane form of instruction, In a class-
room, too often the slow are left behind and the fast learners bored

Graphies and visuat tnrages.—The new technology permits an intergration of pic-
tures with numbers and words 1n a flexible format. This has particular value where
a physical process 15 the subject of instruction, as anyone knows who has tried to
mrake a repair on a prece of machinery guided only by a written manual. Increasing-
Iy, as we will be shown todav, sound also can be used in an electronie interactive
form ’

But visual imageey or sound! while possible is not always appropriate. It may add
attractiveness but nothing necessary to the educational power of the program.
While some learming 1s amided by being fun, some fun diverts from education. In the
programs to be demonstrated. we will want to observe to what purpose these capa-
bilities of the new technology are used

Dridl and practice. tutortal and simaltation Computer assisted instiuction can
be used in different torms It can detll students. reporting whether the answer prof-
fered s correct of not. and repeating problems of the sort which the student finds
difficult

A tutorlal fuinal coploys ore vornely of tespunse than ditll and practice pro
prams [ reccts to student aput wnd expioite the braaching capaeity of computer
programming 1nalading as s nowe saggests, the individualized give and take of a
tutonal sessio

The computer can also prociac an cociionment with Dtthe o ne necessary pattenn
or required learaing path, offering tastead great opporwunity for a learner to expert
ment The computer program can quickly respond, informing the learner of the con
sequences This rapid feedback permits a learner to exereise choices in much great-
er number than couldl be done in a real world situntion One can learn to fly an
airplane, conduct a chemistry experunent, orchestrate a melody, graph algebraic
equations And quickly vary your chojces after experiencing the response of the pro-
gram .

Integration into a currrerulum  Courseware comes in different sizes. Some can re-
place the brief paragraph or dugram that o teacher might write on the blackboard
Other programs might substitute or supplement a curriculum of several years. In
either case the educational value s hikely to depend on how the new technology is
a4
o
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integrated into a large educational experienee. We will want to ask of what we see

today, just how that is being done. ) :

Freedom of time and place.—While the value of computer-assisted ‘instruction will
reflect the extent to which it is part of a progression of educational experiences,
those experiences need no longer necessirily take place in a particular class-room at
a particular hour. This freedom of time and place should permit education more
convenient for the learner. While this may enhance educational productivity it
raises issues of fair distribution tor those coneerned with the justice of access to
public edueation. More about that later.-

fI. NOT ENOUGIH GOOD "COURSEWARE'™! .

While there are examples of excellent use of the new technology for education, |

there are few, T assume that we will be seeingrsome of them today. But the conelu-
sion of my investigation is that there is very little courseware that fully exploits the
educational potential of the new technology. Others who have reviewed existing
courseware have reached the same conclusion. ‘

The Report of the Congreessional Regparch Service for the Subcommittedon Sei-
enee, Research and Technology of the Committee on Science and Technoliry entitled
“Information Technology in Education: Perspectives and Potentiads,” issued Decem-
ber 1980, eoncluded:

“The most pressing and important problem of development is the ereation of high-

quality educational courseware” p. 3 .
The former Director.of the Division of Seienee, Fdueation and Research of the Na-
tional Science Foundation, Dr. Joseph Lipson, has asoerted, i
C"We find a key bottleneck is the lack of excellent course materials and software.

s

Almost every expert and relevant government official whom we have contacted

makes this observation” (Lipson p. 34

Fducation Week, March 31, 1982, reports a study by Vicki L. Blum, a researcher
at Columbia University's Teachers College concluding that “programs currently
avatlable do not make full use of the learning potential of classroom microcom-
puters and that programs of questionable edueational value 1lood the market.” (Edu-
cation Week! .

In an article entitled “Computer Software Found Weak™, Fred M. Hechinger, the
education editor of The New York ‘Times reports the Cohen study and another by
Karen Sheingold. of the Bank Street College of Edueation in New York, which also
complgped about the shortage of high-quality software and the general failure to
integrate computer-based instruction into the overalt curriculum. (New York Times,
April 20, 1980 ’

In a report “Microcomputers i Education”, prepared for the National Institute of
Education, Feurzew, Horwitz and Nickerson of the consulting firm Bolt, Beranek
and Newman Listed problem areas that posed “obstacles to achieving the full poten-
tial of computer-assisted education” The report states

“The first, and in some sense most obvious, of these obstacles is the generally poor
levels of educational material available for microcomputers at present The de-
vefopment of such software 1= essential before the edueational opportunity repro-
sented by declining costs of hardware can be fully realized (Feurzey, Horwitz and
Nickerson, p 9%

I alro refer the Commuttees to the two excellent ssues of a review of micro-com-
puter software now appearing under the name The Apple Journal of Courseware
Review One = struck that even those with an interest in promoting the sales of
computer hardware report that educational software 1s not what 1t should be tApple
Journal of Courseware Review:

1 wilt be surprised 1if the OTA studs does not reach the same conclusion as to the
iadequate <upply of good courseware Indeed, there 1s no longer a need to study
that problem. there 1s a need to do something about 1t

111 REASONS FOR SHORTCOMINGS OF EDUCATIONAL SOFTWARFE

- w

The-re are a number of reasons why better software 1s not heing produced In part,
the development of good software 15 expensive It s more hke producing i movie
than pubhshing a book, mnvolving a number of quite different skills computer pro-
yramming. subject matter expertise, knowledgze of curriculum-relevant pedagogical
<kills thow do we really learn to spellr and a new knowledpe of wavs of explotting
the new media *

I found in my imvestigation that there was not a good flow of information from
the academic community wingh knows about cogmtive science to the world of educa-
tional publishers Educationak pubhshers, while fumihar with schools are not fannl-
.
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iar with computers, and are hard pressed financially, not looking for long-range

- large research. for investment. The new cottage industry of educational program-

mers are innovative, but unlikely to be knowledgeable about the theory and practice
of learning nor are they well financed. Their products are typically small programs,
rather than large pieces of a curriculum. (Fischer, ref A)

But the greatest impediment to the production of good courseware, I believe, is an
inadequate basic knowledge of how the media can best be used for education. We
need a strengthened body of knowledyge which expands educational psychology and
cognitive science to form a basis for sound programming. In brief, we need to know

“better how we learn, and we need to know that with particularity, for the new tech-

nology demands particular design, whether in a courseware program or the design
of an electronic environment in which learning can take place. Indeed this demand
for more precise knowledge of the learning prbcess is helpful in driving the neces-
sary research.

I should point out also that research in education demands extensive and long
term field tests and evaluation. We may note obvious shortcomings in courseware
and be attracted to what we believe ure good programs, but the ultimate test of edu-
cational effectiveness is whether it actually instructs. For such evidence we need
long term evaluation and controlled experiments. :

This rescarch and development cffort needed is a larde order, but we know the
fruitful paths to pursde. Indeed the efforts of the National Institute of Education
and the Science Education and Research Division of the National Science Founda-
tion were supporting exactly the kind of work needed. Unfortunately, these efforts
have been ¢ut back or suspendeéd. : ;

1V. ROLE OF THE F‘EI)ERA[. GOVERNMENT

Why is the federal government necessarily involved? It was the purpose of the
investigation I conducted for the Ford Foundation to see whether we could reason-
ably expect the necessary development investment to be undertaken by private en-
terprise. It was my conclusion that this was.not a job which we could expect the free
market alone to accomplish. This is in part for the reasons already peferred to, the
large amounts involved, the lopg time required fér obtaining a return on invest-
mént. the lack today of enterprises which combine the necessary expertise ‘involved.

But more fundamentally, it is because the return on the investment will run
largely to society in general and cannot be captured by an individual commercial
enterprise. It s somewhat like investing in the development of arithmetic and con-
cluding on the basis of research that 24 2 1. The discovery of principles of cogni-
tive science and educational psychology and linking them to the use of the new
technology is valuable, but the value mostly accrues to society as a whole.

Particutar developers of courseware may be able to protect to some degree their
specific newly developed computer programs through copyright or technical proce-
dures that make copying ditficult. but the hig truths about how we learn, more spe-
aifically how we learn with the new electronic media, will not be, nor should they
be, private property But because that knowledge is a public good, a valuable public
good, 1t will only be the public that can obtain a return on the necessary investment
m rescarch and development. Either the public accepts the' opportunity of secking
the knowledge on which good courseware must be based or that knowledge will not
‘be produced i the quality and quantity which the promised social returns fulky
warrant

It will be interesting to see the extent to which the good demonstrations we are
ibout to see were supported 1 their development by government funds. or depended
on work which was in turn so supported .

[ will not repeat here the unportance of improving our education. The members of
these commuttees are fully cognizant of how our economic productjvity, national sc-
aurity and human fultillment depend on good education But what’l want to empha-
size s that the particular improvement that this new technology offers will not be
realized without government action One can concur.as | do, with the policy that
government should not act where others will and still conclude that the research
and development which must proceed the production of compelling examples of good
computer courseware must be supported by government

And I would sugggzest that while the delivery of education and the ultimate choice
of curriculum 1s appropriately a matter for local school districts, those institutions
of government are not best sugted for promoting a program of research and develop-
ment

Mr Charrman, members of the committee, I recommend 11 that the OTA report
be promptly sent to the Department of Education and the National Science Founda-
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tion, and that both be requested promptly to inform the committees of their com-
ments and suggestions and to report on what they are currently doing and propose
to do in fulfilling the federal role so that this country will exploit fully and advanta-
geously the new technology. : : : oo

i) That a series of hearings be scheduled now at which the committees can be
more fully informed by the concerned sectors of our society as to their reactions
first to the OTA study, after having had a time to study it, and the responses of the
Department of Education and NSI to the questions listed above. o

In June of this year 1 was privileged to attend a conference on research in com-
puter-hased. education, arranged by Fred Hofstetter of the University of Delaware,
who is with us today. 1 came away awed hy the developments in computer-based
technology. as I am sure we will be awed by what we see here today. From what
was reported there it seemed to me clear that in a not distant time, 10 vears or 15
perhaps, we would have electronic machines that for practical purposes could do
anvthing vou wanted. The problem is that we do not know what we want them to
do_ | very much believe that if we bent every effort to explore that question, we will
not be ready fully to avail ourselves of the increased power that is coming our way,
as we are not using the power that is currently available to us. ’

I do not know the appropriate size of the effort we should be making. A research
and development effort in electrome courseware of $100 million a year would not
restore us to the level of productive effort we were recently making, so it is’a safe
starting point The exact magnitude and kind ot effort bevond that should be quick-
lv settled T trust the OTA report witl help us do exactly that

Thank vou
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Mr Bracar Dr Deck

STATEMENT OF LINTON DECK. JR., CONSULTANT TO
SUPERINTENDENT, FAIRFAX COUNTY SCHOOLS, FAIRFAX, VAL
Dr. Deck. Good morning, Mr Charrman.
| am Linton Deck For the past dozen vears, | have been the su-
perintendent of schools 1n three large school systems in Georgia,
Florida, ands most lately, in Fairfax County, Va. Daring this cur-
rent academic vear, T will be a senior associate for the advanced
study at- Vanderbilt University, where 1 will be taking a hard look
at i1 number ol issues about which we are talking this morning.

I am very pleased to have the opportunity.to speak to vou this
morning and to muke some direct recommendations on the basis of

»
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a number of comments which have already been made. I would like
to indicate that Chairman Murphy’s letter of invitation to appear
here this morning asked that I speak to eight areas. In my written
material, I have attempted to do that. I am going to summarize
that very quickly, if I can. ‘

Let me start by saying that in the State of Florida in 1979, I
chaired a commissioners task force to look at a number of these
issues. When we made our report to the legislature of that State
and to the Commissioner of Education of Flarida, we summarized
our efforts by saying that we believe Florida could not afford not to
invest in this technology for use in schools in the State. I want to
paraphrase that this morning and say that I am convinced that the
United States cannot afford not to invest immediately in this tech-
nology for use in the schools throughout the Nation. There are a
number of ways to do that, and I tried to make comments about
those in the written material which I have submitted.

' Dr. Fisher's comments about the developmerit’ of the quality of
software right now lead me to make a recommendation about a
strategy for how I believe that can be done. I believe that the de-
velopment of public/private consortia for such development is a
very promising strategy. During the past 10 months, [ have been
personally involved in an effort to establish a consortium of several
school systems, a publishing corporation and a university. While

- we have not yet brought those efforts to closure, the experiences

we have had in this effort lead me to believe that it is a truly
promising option for the development of quality instruction materi-
al and courseware, and the need for quality software national at-
tention and natiopal action, in my view.

I am going to recommend in a moment a plan which would nur-

ture the development of consortia of that sort to help in this prob-

lem. ,

I think everybody understands that training and the levels of un-
derstanding which teachers and educational managers have in our
schools represent a big need. It is very clear that teachers, howev-
er, in my experience and in my view, would respond to sound train-
ing, and would and could utilize intelligently the machines that are
available and as quality sofiware can be made available to them.
But training is a very widespread problem. ‘

In a very recent survey of more than 130 teachers education in-
stitutions in the southeastern United States, it was indicated that
less than half of them offer any kind of in-service training on mi-
crocomputers for the education faculty in those institutions. David
Moursund, a scholar in this area, a professor of computer science
at the University of Oregon, estimates that as few as 5 percent of
the more than 1350 teacher-training institutions in the country
offer undergraduate courses in computer education, and a very
small fraction of these include such courses in their degree require-
ments. So the need for training is very clear and obvious.

I want to make one argument, though, to say that that training
should include not only teachers, but educational managers.

With that caveat, let me turn to the specific proposal 1 would
like to make as a basis for your deliberation and consideration.

I believe that there are three areas of focus of the funding prob-
lems related to the use of computers in the schools that deser% na-
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tional attention. The first is the cost of computers themselves;
%econd, the cost related to the development of the quality
courseware, which Dr. Fisher has alluded to; and third, the train-
ing needs which exist in the schools. T want to emphasize that both
classroom practitioners and educational managers need support
and assistance .in learning how to utilize the potential represented
in the application of computers in our-schools. :

Educational managers need help in “'inking through the issues
of how to develop new budgeting philosophies and techniques so as
to find ways to make it possible to put computers in the schoc.
and provide the programs that are necessary to work with private
sector personnel and university personnel. \

I want to emphasize in the very strongest way that focusing on
the training needs of teachers without giving attention to the needs
of educational managers to learn how to help teachérs get the job
done would be shortsighted at least, and wasteful at worst. .

Support svstems for intelligent usefof computers in the schools
cannot be built nor maintained unless principals, superintendents
or other educational managers have the opportunity to become lit-
crate in regard to these machines and develop the understanding
necessary to oversee and facilitate appropriate program develop-
ment.

I could also develop, and hope that [ have in the root material, a
very strong case for the training needed by teachers. So I want to
recommend to you for vour consideration action which I believe is
badly needed, action in the form of a S-year implementation pro-
gram involving components of training, software development and
software acquisition.

One way to begin this action would be to focus on secondary
math and science teachers. That is just one way, but it is a good
one. In my judgment, an action of this sort ought to focus on pro-
viding traiming for approximately 33,000 math and science teachers
cach year over the next 5 vears, and 2,000 other educational practi-
tioners. principals, curriculum coordinators, and other educational
managers. | believe this could be done in a sound way using what |
call an NDEA, National Defense Education Act, training model, at
a cost of about $10 million a vear for the next 5 yvears—that Is,
$300 times 35.000 teachers and educational managers. 1 believe
that would be a reasonable way to begin.

An estimate for the current investment in the development of
courseware would be about $10 million. I believe that congressional
action ought to deuhle the present invegtment for the next D years,
that is to allocaje 310 miullion per yvear for software development,
That matches what is being done in the private sector, and [ be-
lieve that matching arrangement ought to be done so as to nurture
the establishment of consortia of the sort that I mentioned a few
minutes ago. »

The schools must acquire this software as it is developed,
through consortium arrangements or whatever. So I urge that you
consider appropriations for software purchase. I suggest an invest-
ment of about %20 per student. This would amount to 350 million
per vear for the next O years.

So. in summary, [ recommend a program of action to focus on
rnproving math and science education through the use of computer
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technology over the next 5 years involving components of educa-

tional practitioner training, software development in public/pri-.

vate consortia, and software acquisition in the schools. The total
cost would be $350 million over the next 5 years, or $70 million per
year. I believe that set-aside appropriations for research and devel-
opment on the issues and problems involved in the adaptation of
computer technology in the schools should amount to 10 percent of
that, or $7 million per year. -

I believe that any program of action that you undertake should
include review of public policy and law as well as funding. It has
heen pointed out earlier this morning that attention needs to be
.1ven so as to facilitate the development of courseware about which
we have been talking here and to enhance the feasibility of com-

. puters being made available through the vehicle of legislation

which has already been introduced in the Congress.

I urge-all of you and your associates in these two subcommittees
to do everything possible to implement a program of action such as
has been suggested here.

[ thank you for the opportunity to make these suggestions on
behalf of the young 'men and women who make up the student
bodies of the schools throughout the United States. Thank you, Mr.
Chairman. oo

Mr. Biacct Thank you.

[The prepared statement of Linton Deck follows:]

PREPARED STATEMENT OF LINTON DECK, CONSULTANT TO SUPERINTENDENT, FAIRFAX
CoUNTY Schnoots, Fairrax, Va.

I. INTRODUCTION

How pleased I am to have the opportunity to present these comments to the heqr-
ing of the House Subcommittees on Select Education and Elementary, Secondary
and Vocational Education. L

My name is Linton Deck. During the past dozen years, | have been Superintend-
ent of schools in three large school systems in Georgia, Florida, and Virginia. Most
recently, I have served as Superintendent of the Fairfax County Public Schools in
Fairfax, Virginia, which is the tenth largest school district in the United States.
During this 19&2-83 academic year, I will be a Senior Associate for Advanced Study
at Vanderbilt University in Nashville, Tennessee. This assignment will provide op-
portunities for post-doctoral study of many of the issues addressed in this presenta-
tion For the past.several years I have been increasingly interested and concerned
about the implications of computer technology for the public schools of the United
States. In 1879, I chaired a task force appointed by the Commissioner of Education
in the State of Florida to study the implications and impact of computer technology
in the schools of that state. During the past two years | have been a member of the
Advisory Committee on Technology in Education of the Office of Technology Assess-
ment

The letter of invitation which I received from Chairman Murphy and Chairman
Perkins requested that I address the need and increasing demand for computer
technology and program software. the problems incurred not only in financing such
svstems, hut those arising from parent and teacher objections to implementing such
systems, as well as the effects which this technology is and will continue to have,
good or bad. on not only our children, but on our society as a whole. That is a very
sizeable assignment. and I hope that this document responds in some useful way. In
response to the request of the Chairmen. this presentation 1s organized in nine sec-
tions

I Introduction, —(Page 1)

II Need for hardware. —(Page 6

111 Need for software —Page X

IV Funding problems — Page 111 .

V' Parent ohjections. --iPage 1.4

A
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V1. Teacher objections.— Page 16,

VII. Effects on children.-—(Page 1.

VIill. Effects on society. - (Page 22).

1X. Proposal for action.—(Page 28). .

As a part of the preparation of this document, I asked several of my colleagues—
teachers, principals, and others—to help me by providing statements of their views
and opinions about the impact of computer technology in the schools. 1 believe it
appropriate to quote what one elementary principal wrote. He is Dr. Richard Lavine
who is principal of an elementary school 1n Fairfax County, Virginia. In a memo-
randum to me written just a few days ago, he stated:

“In light.of the pressing nced to prepare our students for the 21st century, 1 am
dismayed by opposition to computer u[lili'/.ution within our profession and outside.
The information age is upon us apd yet some of us are hanging by our fingertips to
un outmoded set of beliefs.

“For public education to serve the needs of today’s children and to avoid creating
a generation of disenfranchised, easily manipulated adults, we need to assure that
the schools are more technologically relevant,

“The computer and the age it foreshadows also has the potential for beauty and
upliness. Education must ensure that enlightened, educated users create an age 0[
beauty.”

A math teacher. who is currently responsible for efforts to use computer technol-
opy in a large school system in the southeastern United States sent me a memo last
week. [ would like to quote a portion of what he wrote: ©

“l am now in my 12th vear to trying to develop and maintain at various levely,a
computer science, and now a computer litgracy, program in a large school system.

“For vears | went through a very frustriting experience of trying to do this with-
out the proper resources, and without support from our school system organization.
We survived mainly on the basis of a grass roots effort. It was happening because
the teachers that became trained in deing this wanted it to happen and the students
and the community wanted it to happen. )

“Not quite three vears age, we had the good forturfe to get a top administrator in
our school system who had the same ideas and the same concerns about the need
for implementing technology within a school system. The community was very sup-
portive of this, and principals and teacher were overjoyed. So we have had a period

. qf +wo years df acquiring the resources that we never have, yetting staff for technol-
-~ ogy, and getting hardware and all the various components that are neededg

S A ., g g . < 4 .
- "Teacher training is. of course, very critical to this whole effort. We are building

- a program with the resources to train our staff and our teachers. This takes a coop-

eration from industry that has never really existed with school systems at this level
of commitment

“As I now work in my job and hear the community coming at me, PTA presi-
dents,"and principals, and other administrators throughout the system asking for
and expecting the delivery of resources, the delivery of courses to train teachers, |
realize we have undertaken a gigantic job )

“We need more people i the US willing to make -decisions favoring the re-
sources that are needed, and we need to continually try to get those resourcés. 1f we
do not do this. 1 worry about what will happen with the children in our school
svstem right now who would not be provided with this education, or worse, | worry
ahout teachers suddely realizing that they are becoming more and more useless to
the students as the technology evolves and as the students themselves gain experi-
ences that the teachers can't identify with, or can't share with them. The alterna-
tive to doing nothing 1s really no alternative. We must make the kinds of commit-
ments that need to bermade L

My experiences over the past several years rawnforce the viewpoints presented by
both Principal Lavine and my math teacher friend Because I know that many other
principals and teachers feel the same way. 1 believe this is the time for direct action
by the Congress, the United States Department of Education, the various state legis-
latures, stiate departments of education. local school boards, and the management
teams of local school svstems to take action for the intelhigent adaptation of comput- .
er technology 1n the schools of the United States

1 believe that this technology will come to play a central role in the public schools
of America History suggests that such @ phenomenon does occur when (1) a technol-
ogy Nirst gains cultural acceptance he ., admittance to a large number of homes) and
127 the technology becomes a primary work tool. The first factor reduces opposition
to the introductipn of a particdar technology into the schools, and certainly this
phenomenon is clearly recognizable in the United States today. The second factor
generates public demand that the schools adopt the technologry and provide training

61



O

ERIC

Aruitoxt provided by Eic:

Y

in its use. Evidence of this second criterion is growing all across the country. It ap-
pears computers will have sufficient hold on the society of the United States by 1985
for proper training in their use to replace basic skills as the primary public concern
in education. Moreover, the increasingly critical relationship between technology
and economic development will make the outcry to access to training in computer
technology particularly aggressive. 1 believe that the schools of the United States
have responsibility to respond to these conditions with the help of the peoples’ rep-
resentatives in the Congress, the state legislatures, and local school boards.

II. NEED FOR HARDWARE

In early January, 1950, the Commissioner's Advisory Committee on Instructional
Computing in the State of Florida delivered a report to the Commissioner of Educa-
tion of that state. One of the ways to underscore the critical need for investment in
computer hardware for the schools of America is to paraphrase that report.

The Advisory Committee reached concensus on a group of assumptions which
could serve as a basis for public policy in the State of Florida. The assumptions were
the product of a review of pertinent literature, exchange between members of the
Committee and nhtionally recognized expert consultants, and deliberation by the
Committee and the staff persons who supported the Committee's activities over a
period of six months. Two of the assumptions emphasized the need for computer
hardware in Florida’s schools, and they also apply to the national scene:

t1) Computer technology will play an increasingly pervasive and dominant role in
American society during the next generation. Thus, the United States cannot afford
not to invest immediately in this technology for the schools of the nation.

(2) The economic development of the United States demands public investment in
computer technology to prepare citizens for new employment and up-grade the
skills of those already employed. .

Additional perspectives which support these assumptions will be provided in the
later section in this document which deals with the effects of computer technology
on society. ’

However, it is important here to emphasize that investment in computer hard-
ware in the schools in the United States is going to have to be done in the context of
economic change which have overwhelmed and outmoded traditional approaches to
management in education as surely as they have done in the private sector. New
philosophies of and techniques for budgeting, fiscal management, classroom manage-
ment, and teachér preparation must be implemented. This means that some form of
investment must be made in training and renewal activities for the educational
managers of the school system and universities of the country. Additional comments
about this will be made in a later section dealing with funding problems.

The need for computer hardware in American schools can be summed up in a re-
statement of the first assumption of the Florida advisory group: The United States
cannot affort not to invest immediately in this technology for use in the schools of
the nation. .

- 11I. NEED FOR SOFTWARE

There is a general consensus among teachers and other educators, publishers,
computer manufacturers, and other interested parties that there now exists a pauci-
ty of software or courseware of excellent quality. Educational software is commer-
cially Bvathable in a wide array of formats and subject matter and some of it is of
good quality, but much of it deserves the criticism it gets. Some criticism is based on
such trivial concerns as programs having spelling errors or typos or having inappro-
priate formats. More serious kinds of criticisms relate to programs .having bugs
which prevent them from working under certain circumstances; even more serious
concerns relate to programs unusable by students because of unclear instructions or
having important steps omitted. There are some concerns which forcus on very im-
portant issues including the fact that much of the commercially available software
employs imited and limiting "drill and practice” and “tutorial’ approaches: neither
of these approaches taps the real potential of the computer because they do not rep-
resent a departure from the most traditional kinds of pedagogical methods.

There are many reasons for this situation, of course. Some of the reasons are as
obvious as the fact that the developmental explosion of microcomputers presents a
situation far ahead of the development of programs enabling schools or other agen-
cies to make good use of the power potential of the machines. A less obvious reason
has to do with the fact that many publishers apparently find themselves wrestling
with extremely tough issues related to the relatively high cost of production of
courseware, and the impact of current copyright laws and other public policy on
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this kind of development. It is difficult to realize a profit from materials which can
be so casily vopicd in the market without fair return to the developer and publisher.
The devélopment of quality software takes a great deal of time—probably more time
than the development of a textbook. All of these variables contribute to the current
situation, and there is no indication that this.dilema will be resolyed in the immedi-
ate future. :

Programs are begmning to emerge in an area where quality software is particu-
larly important, in my view. Many computer companies and publishing orgar#sn-
tions are providing increasingly better materials for the development of so-called
“computér literaey.”" In these programs the computer itself the object of study, and
this is desirable. However, some of the same criticism which apply to the general
array of educational software also apply to some computer literacy programs,

Successful adaptation and utilization of computers in the schools will depend upon
the development of instructional approaches for which the computer is uniquely
suited, or for activities which could not be done effectively without the computer.

~Such softwpre would go far beyond drill and practice and tutorials. Elaborate simu-

lations, demonstrations,. programs which provide for extensive testing of hypotheses
and the manipulation of many variables, text editing of all sorts, complex education-
al games, and responsive computer languages are all approaches which meet the re-
guirements of being uniquely suited for the computers or not feasible without using
such machines. Such programs are much more difficult and time-consuming to pro-
duce and ns u result they are relatively rare. In my experience, which seems to be
matched by some other observers, such development often takes place in the schools
where individual teachers get exeited about the potential of computers and develop
good programs on their own. This is not to say that all teacher-developed programs
are good, but a number of high quality programs have been developed in this way.
Other development tukes place in universities for use as a part of the instructional
program of those institutions. Publishers are beginning to seek gut these true inno-
«ators in computer curriculum and nurture what they are devegging. I believe that
this kind of effort should be enlarged so that publishers provide time, money, and
publishing and marketing expertise for these approaches to education which are
truly revolutionary. Educators must resist the mediocre software currently being
marketed. and demand the development of yuality materials. )

The development of public/private consortia for such development is &1 most prom-
ising strategy | have been personally involved for several months in an effort to
establish a consortium of a publishing corporation, a number of public school sys-
tems, and university. The experiences we have had in this effort lead me to believe
that 1t 1s truly a promsing option for the development of quality instructional mate-
rals and courseware The need for quality software deseryes national attention and
action .

IV FUNDING PROBLEMS

Investments 1n the schools of the United States in order to successfully adapt
computer technology in American classrovms will serve to enhance economic devel-
opmept 1n the nation, as well The schools have been, and will continue to be, con-
tributors to the cconomy of the country becguse they provide a literate and trained
workforce and enhghtened citizens who are egonomic consumers The most basic
needs for funding related to computer technology in the schools are in three areas
of investment

11 Funding for hardware, that 1s. the computer machines needed in the schools,

2 Funding for software, that s, the development and marketing of programs
which have the requisite quality to be well used 1n the classrooms of the nation.

ct Funding for tramming and renewal of classroom practitioners and educational
Managers <

Most rescarchers who have reflected on problems of funding hardware, software,
and training 1 relation 1o the use of computer technology in the schools remind us
of the fscitl nature of the educational enterprise [t is labor-intensive. and thus the
possible areas for reallocation of resources to buy hardware, develop software, and
traun personnel are gquite hinnted: The average school system in the United States
spends approximately 25 percent of its budget on personnel  Of the remaining 1H
percent, the magority of expenditures do not purchuse instructional equipment (com-
puters), program development tsoftware), or staff development rtraining for person-
nel

Obviously, this situation calls for new philosophies and techniguegafor budgeting
and fiscal management as has been pointed out in an carlier sectigh Jeach student
would huve aceess to equipment for 30 minutes, then the equipnwnt cost per stu-

«
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dent per year would vary between $17 at the lower end and $30 at the upper limit.
If one assumes a courseware cost ranging between one-third and one-half of the
equipment cost, then the student cost per year would vary between $23 at the lower
end and 345 at the upper. In communities which spend about $2,300 per year per

student (if they do not now, they soon will) the cost of 30 minutes per day of com--

puter-based individualized instruction ranges between one percent and two percent
of total instructional cost per student. And this cost can be reasonably oxpected to
decline over the next several years! Details about these costs ave available from the
United States Department of Education. : -

In the final section of this presentation, I will recommend a proposal for Congres-
sional action which. will focus on courseware ‘development and the training required
in the schools of the nation. I believe that courseware development can best be done
in the context of cooperative arrangements between school system, publishers or
other private sector organizations, and universities. The training needed for educa-
tional practitioners ought to occur in similar contexts, in my judgment. Public/pri-
vate consortia represent the most feasible arrangements to deal with the need for
hardware and software, as well as attacking the funding problems related to the
successful adaptation of microcomputer technology in the schools.

Resolution of the problems related to finding at the. national level must be based,
in my view, on immediate Congressional action. The time for study is past, it is now
time for action! One of the more useful reports which I have found was done by Stan-
ley Pogrow. of the University of Arizona, for the National Institute of Education

-8chool Finance Project. The report is entitled, “Technological Change: Policy Impli-

cations for Funding and Delivering Educational Service in the 1980’s.”" I believe that
this report could be of utility to the members of the Subcdmmittee in deliberations
about these issues. . i ‘-

Legislation is already pending in the Congress to change the tax laws to make it

feasible for computer manufacturers to donate hardware to the nation’s schools. |

believe that some form of public policy revision must make this possible. The

schools will need to be exceedingly careful about what they accept from computer:

manufacturers, but I believe it is in the mutual interest of the hardware manufac-
turers and the schools to learn how to deal with each other in ways to provide mu-
tually positive outcomes. [ urge members of these two Subcommittees to review
these issues and to use your influence to revise the tax laws in ways to make feasi-
ble the donation of computer hardware to the schools. '

From a national perspective, the cost of providing hardware and appropriate qual-
ity software in the sghools of the country is relatively low. The per student annual
cost for providing each student with access to computer equipment ith quality soft-
ware for 30 minutes per day is approximately $25 per year.

V. PARENT OBJECTIONS

During the past several years. | have found very few objections by parents to the
utilization of computers in the schools except from persons who are concerned about
the pgeneral issuc of growing school costs. In my experience, objections to students
using computer hardware or the participation of students in learning about comput-
ers focus on, the lack of such opportunities in the schools. . .

In Fairfax County, Virginia (which may be a somewhat atypical sample), numer-
ous PTA and other parent organizations have been purchasing computer equipment,
establishing and paying for tutoring programs for elementary students, organizing
volunteer groups to provide computer literacy programs, and lobbying the school
board, superintendent, and county government for increased emphasis on these
kinds of programs In other school systems across the country where there are otga-
nized volunteer programs there is a growing: presence of so-called “computer
tutors™. These volunteers work with elementary and secondary students in pro-
grams which focus on the computer as an object of study, and they also facilitate
computer science experiences, and application of computers to mathematics.and sci-
enee courses —

Two years ago in Faiefax County, the School Board appointed ap advisory panel of
executives from high technology corporations in the community to review reconi-
mendations which had been in the annual budget for the school system in regard to
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the utilization of computers. That panel of professionals, many of whom were par-’

ents of students in the system, recommended that the school system develop, a
master plan for the utilization of computer’ technology, and strongly urged the
Boqrd to support allocations for purchasing hardware, software, and for appropriate
training. .

In summary, I have not found any substantial parental objections to the use of
computers in the schools. Neither have I discovered in the professional literature
any reports of objections which could be identified as a barrier to successful adapta-
tion of this technology in the schools.

V1. TEACHER OBJECTIONS

While there is no complete concensus about the weactions of teachers to the

“ advent of computer technology in schools, there are many that believe that teach-

ers, in general, are suspicious and skeptical about the use of computers in the
schools. This reaction is due, in part, to the inappropriateness of some machines for
school use, and to the poor quality of some of the software. Some teachers have been
told that computers will save time, which could mean that there could be reduction
of staff by using computers. Because of this, some teachers believe computers threat-
en their job security.

My experience leads me to believe that this is not a realistic expectation. Instead,
it scems more reasonable to expect that the role of the teacher will change. It is
neither desirable nor likely that computers can be used to replace the vital func-
tioris which teachers perform to facilitate learning. However, it does seem apparent
that, 2 computerized methods and materials become more effective, teachers’ roles
could shift from delivering information to managing the instructional -process.
Teachers could have more time for guiding individual progress while computerized
resources perform time-consuming activities. Thus teachers could be more effective
and more creative, but this also means spending more time developing materials
and. programs and, so there tend to be conflicting representations and expectations
on the part of teachers about the use of computers in the classroom. .

However, during the past two vears | have spent more than 50 full days in local
schools tulking with teachers and other local school personnel. Among these persons
1 have found a high degree of acceptance of the potential of computer capability pro-
vided that teachers and other school personnel can learn how to use these ma-
chines. A growing number. of teachers have bought computers on their own, or they
have “bootleggred the machines into the schools by promoting the purchase of ma-
chines by PTA groups or other volunteer support organizations. Some teachers have
acknowledged that they understand that the potential for staff reduction exists, but
they do not see that really happening. Others indicate that theyv believe teacher or-
gamzations and unions promote this idea for their own reasons.

It seems very clear that teachers would respond to sound training and could uti-
lize computers intelligently as the machines and quality software can be made avail-
ahle to them. However, training is a widespread problem. The results of a recent
survey of more than 130 teachers education institutions in the Southeastern states
indicates that less than half of those institutions offer any kind of in-service train-
ing on microcomputers for the education faculty. Fifteen percent of the responding
institutions mndicated that they developed and offered at least one specific course for
presservice teachers to acquaint them with the use of the microcomputer for instruc-
tion and or management in the classroom Twenty-three. pereent in the institutions
mndicated that they have such a course for in-segvice teachers. The survey findings
underscored the fact that there is very littlg training in microcomputers available to
practicing teachers or to those majoring in education in preparation for teaching.
David Moursund. a professor of computer science at the University of Oregon, esti-
mates that as few as five percent of the approximately 1,350 teacher-training pro-
grams i the United States offer undergraduate courses in computer education and
that a small fraction of those now include such courses in their degree require-
ments -

The introduction of computers into the classroom raises many issues which teach-’

ers need help in thinking through. but education officials agree that there are sever-
al key reasons for the gap between teacher-training programs and the growing need
to prepare teachers to use computer technology. These include declining enroll-
ments combined with budget cuts, lhﬁl(‘l that qualified computer instructors are
rare. and the realization that it takes g remendous effort and commitment of time
to learn the technology well enough to teach on a college level. Often those faculty
members who do decide to make such an investment find themselves receiving littlé
support from their institutions

Y
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Suftice it to say, that the need for training is clear and obvious. There must be
efforts to improve pre-service programs and to develop linkages between school sys-
tems, universities, and private sector organizations (including computer manufactur-
ers and publishers) so as to facilitate intelligent training programs.

A number of the persons with whom 1 have talked over the past three or four
vears have argued for the establishment of federal support based on a4 National De-
fense Education Act model which supported the development of mathematics and
science teachers in the 1860°s. | believe that such aetion would be desirable, particu-
larly if 1t were structured so gs to promote intelligent associations between school
svstems, universities, and appropriate private sector organizations. R

As training 1x made available, T am persuaded that teachers’ objections will be
reduced substantiallv, and the acceptance of computer technology by classroom
practitioners 15 the kev variable to the successful adaptatigr of this technology in
the schools of the United States.

VI EFFECTS ON CHILDREN

Educational literature presents o variety of concerns about the effects on, pupils of
using computers in the sehools. Some of these concerns focus on whether or not in-
struction will become impersonal ax we learn how to adapt and use computer tech-
nology. Some people envision a scenario of future education where students are to-
tally isolated from human interaction during learning. and as a result, become
robot-like, un=ocialized, and conformist

Other observers sugpest that our increasing reliance on computers in the home, as
well as in the school, will result in even worse alienation than has been brought on
by the national addiction to television. Some of these concerns are counteracted by
writers who argue that television, in its present mode of delivery, has more poten-
tial for ahenation than do computers. Another concern is represented in the game
parlors which have spung up all around the country during the past year or so.
Video games. which utihze microchips, and computer games, available in wide vari-
ety from computer manufacturers, have engendered controversy among educators
mterested in utihzing computers. Some favor the introduction of computer literacy,
for example, by means of a games approach. They believe games are a natural way
for children to mteract with computeérs and they argue that the algorithms of mas-
tering a game program are “discovered’ thus leading to more constructive kinds of
computer activities One elementary principal with whom 1 have talked disagrees
with this In a memorandum which he furnished me within the past few davs, Prin-
cpal Richard Lavine has pointed out

In talking to parents whose children have computers, games become the dominant
use for computers unless children receive instruction in other uses of the maehine
While some companies feel that prepackaged games can introduce children to pro-
grams and other applhications, they and parents who advocate later introdugtion to
computers mto the schools fail to take into account the peer interaction variable
Children working tozether toward common ends spur one another on. Handled cor-
rectly, the encouragement children receive from ther peers can go far in moving
students toward becomimg computer hiterate For example, people who exercise to-
vether are fur more hkelv to continue that exerase rather than those who exercise
alone Many parents have found that children at the elementary level respond
hetter to instruenon at ~chool than they do at home :

A~ Primcpal Lavine implies. the effect= of computer games, thd potential for
alienation. and concerns about impersonal mstruction all reflect, gn my judgment, a
need tor study and research concurrent with action to adapt (‘ump#]lm‘ technology in
the ~chools r—

There are other issues related to concerns about the effect of computer hnology
on pupils. and probably the migor ssue s that of equity The distribution of ¢l
room computers in schools geross the country could =pht the nation’s students in
the classes of “haves” and hove nol=” anless imterventions assure that the access
to technblowy and it use are provided inomore poorly tunded schools as well as
those students i more affluent commumties However, equal access to computer
technology for all ~tudents does not necessarily guarantee appropriate use of the
technology Exclusive concentration on the computer for doll and practice on a sub-
ject o particular problem tor students in non affluent schools where computers
are present Some studies indicate that i these settings schools tend 10 control the
learning ervironment by himasing the use of hardware to remedial instruction For
these and other reasons equitable access to computer technology s clearly o mejor

ta i e e inp Grtention and recenr b
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Just as clear, however, is the logic of assuming that the lack of computers pro-
vides negative effects on children in regard to the future. Because work is becoming
increasingly technical, those pupils who acquire only minimum competencies (as
these are currently defined) will be functionally illiterate and unemployable by
1990. The ugsof computers with quality courseware by well-trained teachers can
prevent the problems of functional illiteracy and lack of employahility. Perhaps
author Isaac Asimov has summed up this situation best when he wrote. “F do not
fear computers. 1 fear the lack of them.”

VI, EFFECTS ON SOCIETY

Much of the lit(‘ﬁur’ about computer applications in education includes some
opinion ahout the impact of computers on society. Often the primary emphasis is on
positive impacts of computers, but some treatment of potentially harmful aspects of
computers are also usuably included. One of the most common examples deals with
issues related to the invasion of privacy. In my view, not many writers have consid-
ered seriously -the changes in social, political, military and economic decision-
making hecause of the use of computer-based models, or changes in the nature of
social organizations brought about hy widespread computer use. Much of the litera-
ture also lacks any treatment of the concern for the particular social values imbed-
ed in a given social application of computers. One computer application may sup-
port the values and goals. of one social group and be harmful to other groups, but
this tvpe of issue is infrequently considered in the literature available to school
pragtitioners '

Daniel*Watt, a restarcher associated with the Massachusetts Ingtitute of Technol-
ogy. has written about the effects on society by examining the impact of computers
on peoples” lives. Watt points out that in the past only a small percentaye of the
population was directly concerned with computers in their work. Computer workers:
included technicians programmers, and camputer scientists who required specialized
technical training. People who, heretofore, have made use of infermation processed
by computer only had to be comfortable with reading computer printouts. In the
fature, however, Watt expects the overwhelming rajority of our working population
to have significant interaction with computers as part of their daily work. As the
economy becomes more dependent gn information processing, those whose work in-
volves such information will need te have a great deal of direct involvement with
computers. He believes that word processors connecting with computer-based Tiling,
copving. and .communication systems will transform the nature and conditions of
office work. Automation based in computer utilization will raise issues of control of
thé work environment, as well. Information systems not only improve an organiza-
tional ability to produce and distribute a product, such svstems also provide manag-
ers with an unprecedented degree of control bver the functioning of employees
whose work requires interaction with the system. What Watt calls "big brother in
the work place” may become as significant a labor relations issue as replacement of
workers by automation Has been in the past. .

Watt s alsoPPoncerned about the impact of computers in the personal life of
Atnericans He points out that in the past. most pecples’ contact with the computers
was limited to receiving computerized bills, and only a somewhat isolated minority
had access to computers for professional or recreational pursuits. ap already
see dramatic increases in the contact between individuals and compfuter ems 11
their daily livis/Personal computers and special purpose computer devices are be-
coming available in the homes of many people for family business, household man-
agement. intellectual and educational development, recreational activities, and cre-
ative expression Watt helieves that personal computers will eventually have as
much 1mpact in the daily hves ofy/Americans as the automobile and television. He
also expects that there will bemnd-expanding effects for many people who learn to
program their home computer.and use them as creative personal tools for writing,
composing and playing music. graphic arts, animation, communication, and infor-
mation retrieval For some people there may be less positive effects if they become
independent on himited forms of computerized nstruction or addicted to fast paced
and exotic, but fundamentally meaningless, computer games.

One group of observers, cafling themselves “The Teghno/Peasant Survival Team,”
believes that our culture is being divided into two gPoups of individuals known as
techno/ peasants and technocrats. Technocrats are persons who understand comput--
er technology and its potential Techno/peasants, by far the majority of the citizen-
ry, are those we are either overwhelmed by what is going on in the various new
fields of technology or those who are too uninformed to have any real say in their
future What technocrats comprehend that sets them apart from techno/peasants is




O

ERIC

Aruitoxt provided by Eic:

techniques overwhelmed traditional marketing strategies and consumer pref

63
»
that the processes of mnovation now taking place represent power to change virtu-
ally everything around us. The “Survival Team' arpues that our ability to process
and maniputate information on a large scale has the significance for human evolu-
tion of the development of written language or the invention of the printed book.
They believe that the rhost revolationary aspect of computers is that they are the
first invention ever to significant extend human capabilities. This mean€ that the
potential of .computers is unique in human experience we have never been threat-
ened by anything—animate or inanimate--that would equal, extend, or possibly sur-
puss our own intellectaal capacities. Unitil now. )
In a fascinating book. The Techno/Peasant Survival Manual, the "Sarvival Team”

argues that f we want technology to liberate rather than to destroy us. than all of

us who are technopeasants have to assume responsibility for it.

The implications of such a claim for the schools of the United States seem obvi-
ous. The schools are the social institutions on which our culture places the most
direct responsibility for information and understanding to enable any citizen to
assame responsibility i his or her own life for the effects of computer technology.

Stanley Pogrow.in a recent research report commissioned by the National Insti-
tate of Education. has written about effects on American society from an economic
perspective. Pogrow believes the U S, is experiencing economic changes today that
have not been paralleled since the Industrial Revolution. when employment and
production shifted from the farm and the home to the factory. Such dramatic
changes necessarily impose new realities gn both business and education. Today the
business sector i3 being foreed to change its traditional management strategy of in-
vesting inlabor rather than in such other forms of capital as plants and equipment.
U 5. business--tike education —was enormously undercapitalized ,as the Eighties
bepan Prodaction efficiency fell dramatically as the costs of energy and labor in-
creased U'S products bepan o lose their competitive edge in the world market as
the compethmg economic_advantages of more technologically efficient production

geences.
In an era when technology makes it possible to replace labor with intvlliuﬁ ma:
chines and physical distribution xystems with communicationd systems, labor-inten-
sive approaches to production are no longer viable. To remain competitive. U.S. in-
dustry is now forced to modernize its technotopy.

“Asan economic pragmatism fuels the adoption of new production methods. the
cumulativg, impact of these changes will be to alter the nature of work. Most work-
ers. be they artists or machinists. will increasingly have to perform tasks that are
science-related. By the time that most students who afe now in elementary schools
finally enter the world of work, this shift in the nature of work will be largely a
reahity .

Because work s becoming increasingly technical, those students who are not liter-
ate about computers and who do not have better preparation in math and science,
than 1~ now the case for many high school graduates. will be as functionally illiter-
ate and ungemplovable i 1990 ax areandividuals who do not possess =ach competen-
cies today Pogrow arues that this truth will become apparent to the general public
by the mid-Eighties; the pubhc.in turn. will demand that the schools adopt 2 cur-
riculum that s technologieally relevant

Pogrow adentifies “technological ‘relevance” as a comprehensive restructuring of
currrculum A technologically relevant curriculum must not onty provide the specif-
o skills necessary for effective uses of particular technologies: it must also prepare
all students to engage in sophisticated forms of reasaning  This new curriculum
must break the distinctions that now exist between (b children who are expected to
learn how to think in a0 mathematical mode and those who are not, ¢ “artstic”
activities and “techmical” activities, and 3 the liberal arts and the sciences.

Professor Pogrow also believes that the present economic changes are so radical
that even the largest corporations will probably be unable to shield themselves from
the effects of o phenomenon he calls “environmental collapse " Environmental col-
lapse occurS when dissatisfied constitutents and chients downot try to change an or-
ganization, instead. they abandon 1t for an economycally compelling alternative
made possible by o fundamentally new technology History provides numerous ex-
amples of victims of environmental collapse These include senbes, artisans. ocean
Liners, the Pony Express. and  quite possibly - the Chrysler Corporation, hewspa-
pers, and the 1S Postal Service

Environmental collapse s o foree driven by economies and changing preferénces
that are ammune to traditional pohitical strategies Thus, according to Pogrrow,
public schools that jgnore demands for o technologically relevant curniculum will
sk cibetantial declines on enrellment Poagroew helievoec tochnological reloyvanee witl
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cey it caltectn boc s chac e ot rebay o anformatnon
i the relephioan et b s et compater o Tattle Rocle Ak
PR wvcaonntion 0 oeed b et o ae the hedd coadent o depon
Price trenn v chon b b e r corent s enolled s Whsle e
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Ha
student 1= m his current school, relevant date 18 sent to the host
computer keeping his record up to date Upon his withdrawal from
his current school and his subsequent enrollment into his new
~chool. an imdividualized record is matled to his new school convey-
my nformation about his educational and health experiences m
the ~chool from which he was recenthy withdriown This record ar
rives within a matter of 2o 3 davs

Other selected and predefined intormation will be returned to
the terminal serving the new tchool on the same day that the en-
rollment transaction 15 recenved by the host computer This other
critical data s scanned for certiun relevant mformation and s
phoned to the stadent'~ new school i warranted

There 1~ n abundance of technologs watting aroand thie corner
brought op by the mereasing use of microcompuaters in the cduca
tonal coYironmenc T would ke to quote D Frank Biowllet su
permtendent of public nstruction rom Wiashiogrton State, as he
addressed cducators n hos State

4
"

14 Lot R Y Lt e . . [ T P ST
et U et el w otk e Sttt Vb s o teroibde ching o
el [De i o o piremer b cos e bt T e o o tnanad s st terad
Gt s e o s s e e ae b e troabed Tt e e s o need o
T TR S T Letvaoatt ot Lk b amatnent on e 1t by
1 PR o

Woe boave oo Trag P L N PR U SIS SO S
ecdoed i e Lo ob b oy s bed e e et sehool
A =lertna

D Broadice wonn ot -

Fiocr v aioae W ottt g e et gl e Ted Bl s
athir the pue s Veats e o o LT Co LRty b expanded to the

Wt bt Chye s e anpderead The e ot e ety o thee PIth centtuny

Pt et e 0 i e b b b oot

In the same view of compglers and then selation to the educa
Conal environmient D Browdlet Lad the following to say

Cery o b e e T it e s e o cnpaiter techimolops et e

' .
RN

GO Ll o o b e e w e Bow il b s tatess ide war ks biope

et e et g ter baarebs e aned e aluate s onrescans

Mo hairtean Dowoudd Tthe ta tell vou that a1 Trasvel cover the
ottty workion seith the States T am wemng thie take place an
many toeany Staces Mach Baaduae s e bought not knosw o
caacths how 1t b ey to be ased conscquentiy are turning
ame people ot shen o saonld ot oo Cudiime rone the n
Creassimy regoent wee b tor o sipat e Do cortan, thio s
atarea of interesc toomaa of von

Wihale D Broobeo s coramaont= Gt oo ter Goobandos and
Him cpnibance o ecducntors e appropriate it mu O be stated chat
he 1 not alone n hies aesessment of the future of the microcom
puter i the clacsroom Many States e st approaching the con
cept st tated by De Browller T fact, throurh thie wne of technol
oy o et are berne ectabhched Bive MSETS o our by aity
cchwool s and ol vree the countiry but thes are corrving it bt
down to the cloes room it el

There hao alway bheen o need o cvery clivaromn aeross our
Notton to Galar mnatreetron to the need s ol the andivadual A move
mrent s e tdent an thie bate 1900 and carly 100 1o imdivaiduaal
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iz anstruction This attempt was unsuccessful not because of com-
mitment to the concept. but largely to the nadequate support
given to the teacher g the classroom who was inundated with the
preparation of educational materials necessary to serve individuals,
and also because of a lack of a recordkeepimg system for individual-
ed instruction techimgues

Recodnizimg that the attempt to individualize mstruction largely
farled does nd? nevate the tact that o need stll exists to tailor i
child s educational experiences o his abnhities Here 15 where |
think technology can certiundy be o factor i this area Technology
will not replace the teacher, technotogy will allow the teacher to
get away and do other things and tinlor o child's educational expe
riences accordime to his abihities A child must be taken from
where heos edficanomally ~peakimg and mosed ahead at an appro
priate puce Fechnology will allow thas

There s an increasing awareness alvong. «dualors thal techinol
oeycan help wath this dividuatized eaucational process The
dernand vscro Do o the cducational dasan for a ~vatem that can
assist e the educationad process bat that will oot dictace to the
v the ceactier For those
feacher  who are conndeant v thicn shalls od Cho ace anadoand of

teacha 0 pose the thr ot of 1opla in

technolo v the tan=ittion sl be casy aad Lomersel rewardiag
for themn aond ther studenos Foo aohier teachives the transition wall
beoa hirtle Loncer o occurns tog bat as they e che benetits of the
miborocomypater then resistance wilt dinnish aed ouer the nexe 10
vears then tears will evaporate

The oftea that 1t will have or, the Stadent ool by promitive [t sl
cohance the student < creative proofeme-<olving <kdls_ It will en
hance the student's abihity to communicate Tt will enhance the stu
dentsanalyvueal skills To will increase the student’s awareness of
current technology and s potential Tt will move education in the
direction ot beine more fun The student will be actively engaged
and not aospectitor The =tudent wall learn to use a powerful tool
which sl tarn help develop tuture tools Tt wiall apen jobs
~treams which students oy enter It can remediate existing defi
clenctes o the tadent s educational backpoound

State dicectors of mrant cducation and MSETS offloial~ are
Lookang at all tvpes of technolony i edacation to fudther tie the
chaossrocm cen bier nuore closely to M=RTS Thi waill be the tnired
Sstep o v le A previoushy state D i teedacators hive been
the torcranner o b, techaology to education health and wel
Pooe of thie e ann chalar Thioy hav, aiso been the foreranne. = 1,
estacds by the boooo Sk o ceadin s math carty hildhood aad
cral T Lo I et ctaldien To o fully con plete the 1ech
nolecacal ovelo o onimittee - ovened aador the divectorsning ol the
State dhicctor o cnseant ed cation o the State of New York to de
velop conrseware and software 1n these four domains that can be
ased i the clissioons wath microcomputers (o complete the toral
educational evele that they et out to o

Inothe State of Aichyaan, mygrrant edacators. by placing ternm
nal o the cchools hone Locely Tearned to dentdy socational apty
tedes whoch cooly oo o tadent s educiiional carcer pinpomts those
career voal tor o which the student oo best suited both by student
mteret and stadent aptitade s By <o adentitving these potential

[(".1
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career associations. the schools are able to plan vocational experi-
ences that maximize future adult job satisfaction

What are the benefits of MSRTS” It provides the educators infor-
matton which thev can use to plan programs. It provides teachers
and nurses with ainformation on an individuahized basis which en-
Aable< them to better meet the needs of the migrant chald Tt pro-
vides an oncomg forum tor problem adentitication and solution
secking which does not exist on o comparable level elsewhere n
our Nation It helps to ke o healthier environment for our Na-
tion = migrant poputation 1t helps to rdentify potential health ep
denuics

I would e G0 Mo Chaniian bong Lo youn attention ol two
et epidomnes O cw s o tephotd Pever oudhreak oo Florda some
Toor U vears aeo whero 200 mieraat chaldien wene ~usceptible to
Proes 1o t\;v}n.lii Fe son ne ed out and the sy=tena wae able to Tocate
them otter onty 6 bours arter che aotice was recened o Dittle
Rock Ak and the s got the care ana treatiaent of o docton

Thi. fravse s Stndie, \anp«\ outhreak was teprented

dley o T wae whe 0RO L rant s hithaie s cere aanae e
Phewe  hindien v Lo ted i ver = ot cador nd ot under the

e a oot ont o oot

Se ol e e sre b ben T , R Lot N )
Voo < Lo e o at thic e oo noat -tad nts caa
Yoo b Cpe ot

Floa- it becn oo B T N S PVRRPR

ot o mcces o= ddentooed Byt v vl soaee v hid b o mie co oy
wvston for dats Over the post aocen vears the MSKIS has been
~tudiea and analated o ts ddas used by che tollowing national
bodies the Departmenc of Health, the Census Bureaua, the Commu
nicable Discase Conter e Atlanta the Department of Agriculture,
the Department of Detense the Bureana of Indian Aftaars, the U8
Department of Edacation Chiel State School Officers and the
Office of Vocatienal and Haodicapped We hive jast now completed
wovontract with the Rebatphitation Secvices and have now started
providing them data adso mectioy the experenees that are needed
io the arca of o habnhitation

Ay Channean of T have o TR SV TR SRS § § I STRNT
Voula be done b e Connrres o thie Note L, 1= e ot there snould
b o vational covamnment node on the })‘..11 ol Conpress and
tee e - pal T |vr.nll\.|] ! that 1 he sed o arderl tash
bon o~ chat thie gt o Cechvolo v vt diee toom can b
[y 1;‘}l abe s o aode s b ].h‘\ | Tt Pul;r}n-nkn, RIS IRRY
Fhero ot a0 b o b s e nd e e 1 b Pesearchond de
coluprac bbb te bl placed tooche s o

] \\UHMI lenve voa with (}l(.( Leteanrr N 1.1(! n

Me Bracor Thaow von Moo alidley

Th. [7“‘[’-!\1-'(] staterment ob Joo Malbe 1ot

i
Froahro oyt o1 oo b Niora e g Ticcns o
[ TR T S A % A S N PO T S B B B B L S N LI N B Y S L N I on
AgN
EE) orot [ oot
[ Lo ! [ oo et o ldren b . oo ! [T
[ reated o oo e Chiods roever e ety st fent o reoord o theen
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myfrant childeen urtd they have already moved 1, they receve a record at all
which caudes the data to be practically useless The slowness of record transmittal
occurs even though the child has moved only within the city, within the state or
between states Thus the educators in migrant education knew that this state of af-
farrs was far from whit was needed for them to properly administer a program for
maobile students [ owant to emphasize that the Migrant Student Record Tratsfer
Sustemowas i P and continnes to be today i prodiuct of the <tates that use 1 and
was ot deseloped by o tederal burcaueraes .

Many persons have recognized this problen for many vears Recorded efforts to
sstablish o record transteral svstem date back to the 1940°s However, not until the
passage of Public Law =% 750 as an amendment to Public Law X9-10 1 1966 wils
there aoundied etfort in this country to accumulate and distribu pertinent student
data on mugrant chidren It became obvious that netther an ine vidual state nor a
reion of states could. upen self intative. make and <ustaon an adequate system of
transterring student data 1t had to be o national effort In 1966 Congress demon
strated its recogmition of the mterstate nature of farm mgrancy by passing Public
[aw =4 VSection 104w b .

that pavment wall be used oo progtans and projects tncdading the acqulsition of
squipment and where necessary the constuction of school faciities which are de
sined to meet the ~scpaal educatonal needs of mugratory chuldren of nagratory ay
ricultural workers wnd (o coordinate these program and projects with similar pro
wrams and projects an o cthor <tates mnduding the transmittal of pettinent anfoma
Lo wathy respect o ~cbool treords of ~ach hildrer,

Phe s states o ed expeditionsy to 1l vour gt Follom ng o oo e o
A4 states s Phocnoe Arizona e Feburary 1965 0 commattee falicd he Record
Iransfer Canmtiee was organized (o develog o svatem and u,(h)(/‘umvm to Le used
motransterning: data trons school to schioal The tirst offGrt was on g mianaal bosis
abb work was done provsioally Howover two facts woere soun discovered ol to be of
fectnve MSKES fad o be oonaticnal effort and 20t Glso had 1o be an automated

sy~tern

PP EE L N T T N T L TR T T Sy PSR

e st s the st nassive anterstate couperative oftort oo d by
vabbic Law >~ 550 tundds T provides Diteradby thousands ol people a v ohesive stiac
ture swathin whach they may cooperatively desise and implement prograrms of educa
ton and health care for more than 200,000 mgrant students The System became a
defined concept i TS 0 project 1o 1969, an operational instrument.an 1970 and a
natwonal realitn 1971 Ax o coneept. this System s unprecedented  as a working
success ot s anprecedented

The MSRTS interacts within its nationwide educational and health services envi-
ronment an i healthy manner <since 1t shapes and i tuen s shaped by that environ
ment It assists teachers, nurses. medical doctors and all Tevels of adimnmistration
discovering new and relesant dimensions of miugrant education  anl henee, 1t helps
them uncover new nglarmational needs to ~upport the decision masing Processes so
necessiry to these aew dimensions These discoveries mturn requere the Svstem to
be responathly responsive to it uses = and msure that the newly emenang needs are
met

Flad i ot b i o et gt e e velopiae it of thias Syatem today we would
centinde seevngs thousand of gt cbaddoen drapping out of <chool for the mple
reason chen coedits e never accared MSKTS s the heart of thee migzraat pro
srarm stece ot cnabdes che greant chald 1o hianve the soane chatice to recerve a quality
education e all othes chiddren af oar nation When the System was begun i 1968
about the bighest ddtamment g mygirant ctald recenved i owchool wis the eyrht
prade Becanse of e hinology o to 6000 s ant children ase graduating cach vear
MSIES - the nogor node by which meanimgrtul imtormation 15 disseminated to par
terpating: states about new special programs which have been desyned to help alle
viate the educational shortcomings of our pubhic sehool system

The mumrant chald voocchidd of the nation and as such his education mast contin
e to be of goneaderable concern to all educators of the nation and our Conpress
Wathout the mupnant education program and without its heart, the Miprant Staudent
Recoard Tianster Syatems the end result most probably would be that 00,000 ¢hil
dren would not recenve then ust cducation and health are

oMY DORS MSRTS WOREK

Ihere are thoey Dosie connanunication elements in MSKTS  (he school the ter
naland the computer Phe chool intdes all imtormation that poes mto the student
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recortd The data entrs e Lahist tansits the ~chools data to the computer which
processes. ~taores ‘l“d dissennates andormation according to those requests

MSRTS offers rapud turnaround servaee to schools This rapnd service reduces the
bt time an planning health and acadermc pragrams For muprant chaldren Four
basn reparts are provided ooschool pon the enrollement of aomnirant ~tudent

Fhe st 1eport s ceturned to the termnad that serves the reguesting ~chool ina
e ot tess intes Dhis report o abied the Crnean Data Report which con
Ctee ot eation frons the previots school of enrobiment L ~tudent dentific gtion
Coprearram Gopes 7 Chrome conditions b mneniations peading abnbity rotings
and b miath o erpts ratinges

At ad Data Report s cenerate i s cemisene tc ool tao destred action- oan
Cecdient whers Crital Data s destred ared 0 noguest tor Cntead Dot onds
Since The pequuest= ;muv\\r'ri arid pespenses Hamediatels sent to the ternauals
~covtn the tequiestiong wchoel s s prossible tor the mporant chidbd o have the bene
e el D aatbn s tes the sorne das as s enreliment This cedaces

Crn earte s gt The bt s e ceguarod prior o prognaim planng

The otbecr thies et~ are o e P date torant tadent recoad traroac o nan,
Coaneter oo o todate ecdi  vecand e the b report ot ceading ~oath
vy ctoldhood wond ccan e s b be e vt led oo the schoot mitiatiog the
e T s e o ed e o Bl o apdate and usaady o
| ST B 1 “ L N P I ST AT

AN N FEO P P R B T £ F N (R P Vo N Lo
RN L ST T AN SITETATS MR (L TR I SR PINT I crizona Cabioa
(e, M L e (RS B T I tee oo Cde e oo ce b vy Lirst gass ol
' P ' TR Pov e web T paent receoing ther revords n
. vy o) ey e ed s ey othe Balhowine states Mo

e I BBy Do Coaldtorne and Colocade

el o st g student o ra oo soboct o schood

N T e e Gt oo b o b U st B

~ ot Vo G E et e T e between e scho D negpues oy aned
e s . Sotieon s schond e T T sev e weehs Moo
e b b e Vv e anodhe e ~ctnol THes tended to o rente

Why heahd Loy e Vot b pecple s Kooy the <tadent would m
B et B et e S o tesa afan s o fess sweehs at mostot s
o Corationalise LSTRN 2N Taetor Pesgopestiagt oo recand the ctodent awall most
Dy b seorne beboae 0 ries e D et s tade B time sath some ety
s bee v e g s S e e brere

NMSH IS s fepenn, booasan s b T et rarnaadieatioas b e svibing pert

~ D faate attention e

G datas o raped bocas s b s Tt ey resu

e Thie prote egonal «choor statt o hiealth and edasational poosnan \i\-\l-\upmt‘nl
Ble the e prronsr ans ancbone e i Gve s T adent neede sl tend to develop
e Uodding, g o Do osch b T et th Bl e the better the vdu

e ol pentte st st tondien

T dd ey T the sy ol e b NS Gt e e Bt b L
ot b TH O tranch e ses o b e e yese al e since s Jep
T 1 o s Pt wlibion ot the o hoob bevel The toansles tesord s
e ot e b = oas dntated b e state chirectors ad
N T A N kot U wthe oh St band ke counts

SR ey oot b o b ke chien sl b feed

' YA B! ot G et 1 aren ot g pre b ately oo cd el

tion e b b Lo T nderat on v The Tl phin s e bk
Gl et o b o b Nihvamas e amdormostion 1= cored o esw ants T he
Pabd o ~tudent o peata e e the sche T s hach he e urrenthy coeclled Wonle
Phe o dent oo b e scheood celenam Ao e e o the host tomprites Lm*[»

T ot g tocdate Thpan b withidrawal tron has carrent school and s sab
eqaent entobansal o hisonew school vndicrdoa led record e manled g H0S
e« hool onsev g termation abont b educational and health v'\l'(‘lll'll\t‘ﬂ“jll
Che o hool Tromn whih be tecenth e soathdrnw e Fhiscrecord arnvess B pew s
Cheol sothin e e three dave apon e reported cncoliment anto the new «hool
Oher clected ot predetimed ntormation sl be returnoed to the tenmimal sen
Lo Thoe e a hool oo e avme o that the cnr ol ittt o e recens ed by
Thee e toonpater Phioother Gt Dot 1o wanned tor certann relevant intar

Pt b e phoreed Toothe arent ness chool s vited
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IS MSKS RESPONSIVE TO CHANGE

There s an abundance of tec hnology waiting around the corner brought on by the
icreasing use of the microcomputers i the educational environment [ would hike
toquote e Frank Browllet, Superimtendent of Public Instruction from Washington
state as he addresses educators i his <tate

During the 100G there was o comier ol on television to rarse funds for United
Neprre Colleges that ended with the statement A hunmean mund 1= o termible thing to
waste  Despte ‘lh«-';m-.\:-nl ceonamic belt tightenig, a human maind s still a tern
ble thimg to waste particutarh when we bavoe demonstrated that there s no need to
wante 1t by petusie to educates defraud it by Jack of commitment or abuse 1t by
g to !‘x'\ULIHl/t' 1= reeds

Do Browdlet went an to sav that cducator vwere relu tant To e dee (he world
cenmputer teahinoboey Waithin the past five vears the role of computers in our so
ety hos expanded to the pomnt tha this will be considered that age of the comput
cromach as the Tth Century s Letenied Tooas the age of industoiahization ™

Lo the e vies o computess and then relation to the educational enviconmeat
Do Brontller boad the tollowing toosay You will be interested 1o know thet we now
Bove aovnmpater technolooy and st action tash force at the state level which will

beosponsoring stateswtde workshops dealing aith how o select computer hardware

wd to evaluate Courseware Judiing trom che Ihoreaatng reqiests we have for mie
crocomputens T oann e tain this s a0l area o incerest to inany of vou

While Db ailiet < onaments abong canpater le. oology and e oot a1

Babor- e apprepricte 10 must be stated that e s not aloae tn bl assessihent o
Phe fatun e e s rconpater 1o the las e oong Many ~tates are fast approachi
She concept st aated by Dy Breovallec T tact thiough the use o technology sss
P~ e b cstabhisnea ke MSRTS 00 Dur L Gty schools aad other countr es
as o

(here oo . . o b o s oo Galian the geed Gl taaloe

PN cothendn idual A ovemeat was evido nt o the e 60's
and oy di che e instraction This attempt was unstccessful, not be
cose ol o teent to the coacept but Tiogels to the indequate support given to
the teacher o the hissroon who was inundated with the preparation of educational
materils necessars tooserve indivduals and also because of o lack of @ record keepr
Iyl svstem taor andvadualized instruction technigues

Recomnizing that the attempt ty individualize mstruction largels faled does not,
nedate the tact that woneed sull exists to talor a child’s educational experiences to
hasabiities A child mast be tahen trom where he s, educationally speaking, and
neeonved ahead ot an appropriale pace toow here he needs to Bo

Fhere s an mereasing awareness among educators that tec hnology can help with
this indivduatized educational process The demand 1s growing in the educational
domatn for g svstemn that can assist in the educational process but that will not die-
tate to the teacher or Jrose the threat of H'})!m'lrlg the teacher For those teachers
who are contident o then Skl and whe are unafrand of technology the transition
will beeasy and tmmeensel s rewarding for them and therr students For other teach
ers the transition wall be o Bittle Jomnor g occuring but s they see the benefits of
the microcomputes thor e astanc e will dinmish and over the next ten years ther

fean = will evaporate

The ethec U that 1wl e ot e it Te s dtin e aloe 1o Ul

gl sl cnbae s the Stud it satve pooblon wlving skalls e bas n
v done b he covnpedtenr

Bl st enhonee the o R N T S O T O
booodost e

Itowatt [ R R A AT ! 1 LU thacy o

[

ot e e R L T T S B O L THEY I | PYURR P U S PPY

s Tl mane ed ot onom the dipection cf betng mere feaothe stadent has more

control over bys pProgress:,

A The student will be actinvely eapagzed ana ot a e tatar

e The stadent wall Tearn to awe o powertul tool which will i tuen helys deselop
future taols, .

b le sl apen ol streanmsowhich students enter and

e van remedide exetings deficiencres i the stadent s edaucational backyround

Stare directors of mogreant education and MSICES officiads are Tookaing at all types
of technolopy o education to turther tie the classroom teacher more closely to
MSRTS A previonshy stated miprant educators have been the forerunners in tying
technalovy to the education, health and welfare of the myrrant child They have
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al=o been the torerunner~ an estabbh=hing the basic skill= n readimg. math, carly
chitdhood and oral Tanguage tor all mgrant children To tully complete the techno-
topncal evcles o commttec of ~tate migrant edeuators, chaored by New York's state
director of mprntfeducation. = preseaths o the mudst of looking at microcom
puters to be used nothe classroom as anoanstructionad tool . o teaching instrument
and also s manigenent tool -

T the Stare o Muchigan nagrant educators bove by placing terminals e the
~choals learmed to wentts vocational aptitudes which carly in students educational
Career prnpoints those carver coals tor which the stadent s best suited both by stu
dent mterest and student apttade By soodentibvings these potential career assoct

ations the scheots e Gtbde 1o plan socatimal expenences that masimize future
aduit b Gastoon
' .
Ls . [ R R A . ¢ [ 1
CSECE e st e e bothe Bk Ve e thie MSKIES sttt o
Poaans it B s s o D el o tran b osposad A el pmient nepotiation
ated e et T U sate vt o teninttoals o give el ded o asststance 5 Dl
metator i of btk b v hacae aned eth e ooy contrel 3 Pronade syt coampant
crome N e Moathing 0 taac ot edu otk nal transter vecond Foaos 6 Naaling of
S oo et T Mot ot stadent skl Cecoad s o Pl
crdes e sd o d st 0 peration T Develd s g oo s Lrad g, na
L A LA e e e prenc bl s pes ot oS b de o ety spe
I T R S S ndes o iy iy agd ol wctiat e
R N 8 IS UL Oy e tra g dat s ety specioadiata bk
Ao e e et oo b =tate personn. Wb < Nth USHIE Gna stata
o b oo nt g obace e MAHES T Wk, wath
TR o sy foeve Pt bt cenea s b b i rant oonloatn ! I
Crne e e o A RS ot e N s e s ceds s adinhies S oG
oed e e sk Vo
ron o

' coaonnd
MSRITS pro

vides sty datason o monthiy quadterly and seachy base to the <tite directars

DR B EN AR . . ol tate bt g s .

a0 the ot o v ibres g awhio b thies e v odcen o thie cnid

Ao rant edioaton,

Pre tolloswing = v i 0 1t an et b s et D Canniatatine e
cobitneats toodate U Nanber of tteats coa ot peaod 0 Numibe enrolbments o b
Ungue carclliments o0 Nugnber withdeassals o0 Unigae waithdrawals 70 Number
dotcernonatiens > varaber o s enrolled 0 Number i s present B Number
oo bt Lo Tetmber atorstate o s S Nunber ntrastate meves B
Sorecanna cn aas Lven by e o Pheosicals o NVieaall o Al Dot and e
Fuberculoas 08 Numnbes aba cnalthies o Caamber angent conditions repoited
o e e Bty pe s ulatean o0 vaccinn tien Ping DY b T
D s Meastes Gognoance o Pob o0 Pl Meantes - RBear s Tlos e 1107
Moo A s Palo necalatoon oo o bt Poli vorale A by o 1
Vot o0 D0 Bt nea 0 b bt Pooatyy b e 1 it Nonald
peex et D Other T N i he s b chiorae condihion oyt b Nuaimbes
e ot e o eado ne gy N b toratmeots L taahie e torned o 2th

Svurcbe o b T e gt e Treat aenta comgpaeted 20 Totar nuy e

todeate oeced 0 Nwnh e ot aadeat tested by test dane . Sona o the test

ane = tobow 0 W Rane Yo cement Test s onoed Ac e en e Fes e
Coalitoraay Avnne ermnent Tese, o Botel Reading Teot 0 Arahinetic Achiosenmnnt
Lost ) Metropohtan Readins s Tests 0 SRA Achievomont Test, s Towa Test of
Rasie Skalls. ¢ Cabitorma Teor ot Basie Statls o Sequentiag Tests of Bducational

Progress o Chald Deselopment Analvaa. £ Goen Votaw Ropgers General Achiese
ment Test e Peabody Pretare Vocabulany . o General Aptitude Test Battery, oo
lown Test of Fducational Development, rpe Other ot and g Other nd 2
Number an programe Phe Dist of ddentified program types<care o Health reeren
tion A Ureschool o Tutaral services, ol Cuttural enrchment e Remedad read
i 4 Binghish s oo second Lanpguange, oo Lanpaagee development ‘/:‘\ Vocational edu
Cation, 0 Remedial o mathematies apd 0 Other 200 Number o other program
types 2 Number of students an egtth program type 200 Academie characterstics
for the tolloswiny wor Readimg abnbig oh Promary lmgruagre, a0 Ability to commuing
cate i Eophsh o Speech dimorder ver Hearmge disorder Understand directions,
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e Math computation. thy Composttion, 1 Science, (1 Social studies, and (k) Math
concepts

This intormation s comptled on the following levels provided the state identifica-
tion number includes all these levels var School plant, (b1 School district, 1o County,
v Congressional district, and e State

A national summars s compiled on the same frequencies for the U7S) Departiment
ot Fducation

In addinion to the statisties reports mentioned above, MSRTS gives a report semi
monthiy to the state directors of mugrant education a volume and prohciency report
on each data entry speciahist i his state -

Using the two statisties reports just described  each state director knows on a con
tnuing basis how his schools and his data entry ~apeciahists are performing

WHAL ARFE (ih BENEFIID OF MSRIN

o be e el e e st antornnation which they Can aae G i et
IS R R PR
Sl e o B s i s L Tt Ut o ot 1edis ddaalized Lints

which enahles them to beteer noeet the needs of the mgr.at chid
oIt provides an ongoing forun for problen dentification and solution sevhing
= NICH does 1ot st on g vomparable lovel elseswhere 1 our nation
AT helps teomake o bealthier envitonment for our nation s M et population
e It helps o |<il'nllrl\ patential hewlth eptdenacs
Fole helps to smooth ut the gaps tn o mIgrant stade ot o cdo atlonal APt c
e I promotes the adoa o a qualit, education tor migramas

Y O T O N O S P S

L B P RN e Oue ancasvre o sucoes o o v 1 L R

= onhich Come to yu asstem or datas Over the past avz 'n ears tne MSRTS hiw,
teen studied and emualaved or s dita use by Yhe following national bodies (@) The
Department of Health, b Phe Census Bureau, 101 The Department of Agriculture,
(v The Department of Defensg, 1ov The Bureau of Indian Affairs; ) The US De-
partment of Education, and g Chief State School Officers: thy Office of Vocational
and Handicapped .

Another method 1= to compare the number of records (educational medweal and
skillsomanded in August. 1957 o the nutisher of records mailed m August, 1982 The
MSRTS matled 124579 mare records reducational, medical and skillsi in August,
s This shows that more information s bemng transmitted to benefit more mi-
grant students

MEKIN NAFRGUARDS

Tl Gppnptate that sone aeenUon of sateguarde of poivate 1ntonmation b e
coned The designers va comnattee of twelve states and the MSRTS staff) or the M,
grant student Record Transfer Svstem Form and the Automated Migrant Student
Record Transter Svatem were very mindful (o design and develop a total system
that would assure privacy of data The Svstern, as 1C was designed. has met all
standards aa estabhshed by the 1S Senate Subcommitteee on Constitutional Rights
chanred lv) Senator Sam FErwan of North Cavolina

P TIN

-
L. as My f f P hattc aal popala L C "
the meim s theve woa g e of stodent rec © 0 co Tenae trotn s ol G

achosl The MSRYS hos the potential 1o expand to sorve any pune of 2 of tos
record transferral requirements

Also ats potential for providing detaned data 1o0 achool persoanel and providing
management data for state and federal povernments wil be himited only by our
imaginations Cooperation of the states, and availability of operational funds A
functional Svstem now existse the states are making progress an utilizing the
Svitem, and | behieve the federal government cannot renege on its commitment to
this most deserving and disadvantaged group of children of this nation The support
of Congress tor the continuation of this vital etfort s urgently and sincerely solieit
ed

[t w quite evident that am o firm belicver in technology and how 1t can enhanee
the educatnional weltare of children However, proper training must be given to the
principals and the classroom teachers of the school systems 1inour nations to
achieve the prreatest benefits for all studentss Tt s most important for o thoroueh
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understanding so plannming andes can be desveloped tor the environment an which
microcomputers and other forms of technology g placed T would supgest to any
school admimistrator that objectives and projections be made along with o ~trong
commitment betore eimbarking upon o senture tooansare s stccess for the admims
Urator the clas=room teacher= and =tudents Technobony tother words can onidy
he s wood as those who se o b osee oy benebits e the ase of e broology e the

Classtoom for adl sepments of the educational st bne

My Biracoa M :\Ilhpht\

My Mo wgerny Thank vou very mach Mo Chalnman

I den’t believe T have any questions bat Tdid want to thank ol
ol vou cach of The witnesaen for answertng our requeat. mine and
My Pechins o be with us this mornimg Your testumony will gooa
lun;w wav I bielplog us budld o case tog lm}.ru\ui ((‘k".[l\'](n;_:]\’dl
~eivices Lo the Casscooa whioh el vory strongiy about I do
apprectato Souc testion

[ iay hove ooneed o i N T S T SO ST VPR S
Lonht b sl boace ona cdE Dantacs v and v e can oy e s
wilho e vy we peoce o d v thico oo aod s oncept e
will e Choovob adviea

[ vant to thank the prro o vl -
e thiely acpt st ale g U b P oo oo Lo T
optalion

T ot T I R S

[ _\l<-|<i [ [ [ . 1 ' St (I

AV R S T S DT R T '

M Ewxbpam Thank KA Ui . F T S T AT Ly a
fvations an fonnbe als o caplh o veos M abakanes o

aad Do Fiher cautioned o o be wace trat the compater soaty
hzed as g =ervent and not g aaster T tiank that s somethimg we
need to be well aware of :

But T swould Ike to address o spcatic question 1o 1 Deck and
mavbe the rest of vou could comment oot 1l vou wishoas weltl Tt
cecms Hhe D Deck vou by up o tundaomental areas of confhet
othe whole area of the Federal Government getung nvolved in
“oftwie preparation which ina senses implies careieatum develop
ment an area which histoncatly at least has been the prerogative
of the States aad the tocal school districts

Do ou sec areas o ]n?(\‘]l[llll <“H'K’L111V\ e or o od o petennad
osolation of that o+ bt Towould think s kind £ oaste conflict?

Dr Drcee Thant vou o the chance to cann bt Mo Bedahld
oo Dwould ot recnnn end that the Bodoral pecwence e wompons
Ble t0 the Air\;|u[/|m|u b the sabn Lot o thiese poop ams In
e d o hat L had oo 1s the tartucing o tang ments of £ oal
achoads wvsceans it thie | 1M1‘P|11|;,' organl o tlons ad ovhicr an
tangedt. s o thatl . pr1op s are done as ”n'_\ Foave teen 1o al
Iy but that the whoewithar ta nahe this feaatble and vhe Foderal
presemce would be to facilitate this happenimg not to «~tablish
what the substaonce of the progrinos would be .

I appreciate the chance to clanty that tmportant difference

Mr Erpant Mr Charmaen, [ would just follow ap a bit on that
You make the comparson, Dro Deck, similar to pubhishing houses
that tapht publish textbooks and workbooks and whatnot that re-
spond to order. from local school districts or States for vartous
types of reading or nstructional materals 1 osuppose one could
make that transfer ot appheability [t scems ke, because o the
costs involyed and the procedure of tormulating the programs, it s
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gomng to be verd ditficult, unless there ss some’consortium or what-
not of the State and local levels, to agree on the type of course

work, curriculum. and so forth ' ‘
Mavhe that should be more of u challenge and an® opportunity
than of-n prohlem ' - .

D Deck D would hope so My Erdahl D Fisher alluded to the
tact that the production of these Mhds of programs are more hike
the production of a movie than like the production of o textbook,
and T think he s quite night That s why T ehieve that consortium
arrangements offer the expectise df the people i the schools com
bined with production and marketing oxpertise o the publishers
and with appropriate toles to be sworked ot and played withs other
members of o consarUum asowell

SO 1t bea hallenpe but Trhih 0 et o loann e adagd
techiology 1wl e hove not hecetorore done i the seboots and
that these hiads of cHorts cnable us to Tairn how to do that an
e .'F}n prropes pele tnonoy v rew s o, I deral asstscance 1 to

Ture these olorts G le s ey o o1, and to et ”1(“ Challongens
P g prresprr cale WS )
Mo Freaa Mo I V7 S S B T T Lol
Coane tophs b el G to s e thie o op Bdon ad Lo Foderad
Puad= of the arae ttude toat von suggestod but s, ot saving
viou shooutda Pl SUe thit as cll
[k NEINY ochde e mbes o thie e ! IR I PR N R N O

.
aey other areas that come Gooondas we s o this paner dov i

Ms Hakansson” .

M HakaNssos Jdhank N

I think that De JF1shor s stalavnts it D1 Doobos plateinents
are very true There 1= o great deal of cxpense i the development
of software T ean tefl vou that firsthand

I et a httie conce ned when T hear aboat lenge rnigor efforts ot
the sort that sou are tatking about 1T don’t know the answer |
know that there = the need tor large expenditures of tunds and
there s a need for hghty shilted p«‘u])‘(' coming together Yet 1 pet
Concer ned when 1 think obout the hind of effort that we give s a
standord  arricnlen wrach Tthinh s an outgrowth of what you
are ashie Hothat kond of a effort o pet together how do you
avord that” How oo of these can oo fund? How to vea avold
the tsaue wien veu have thas donve 1 one area, dod 1=t oy, to be
J\il.,llt'(i l) fololl becan o there aae competitor: h cther areas”
gt o Iittie conecrned wheo T hiear that Ddont cbank we hnow

caou, b to da that vt

I dov t ke 1o ce oo an 1 10 ! S RO [ TS N
A Fooarn | appoeoale soan doion  toat
[ saw agan M Charrmen o e record o b L kg,

pes hgud and the court repoctar can't prek thd up Mavbe vou
would like to verbalize yvoug respogse v ) C
Dr Drex” T simply would again argre dhat the aporftant ele
nient here, as.Lsee 1t s the mvolvement of local school systems
and the peaplesin those systems fo protect agamnst standardifation
My argument is based onomy experience that, i trying to combine
to provide a dozen schools systems with @ publishing company, we
found that there i~ wide variety There are wavs to, Lthiplke overs
come those efforts that 1 think we must learn how to do So while

. A’)
~
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we are moving through some frontiers with the use of the -ma-
chines, | think these are frontiers we need to move through not to
establish national curricula—I absglutely agree with your concern
there--byt I believe that that can be overcome in arrangements of.
the sort that § have suggested ’

Mr. Minrer. Mreo Fpdahl, T swould Like to make one comment. |
alluded to in my testimony that the directors of migrant education
developed skills in reading, math, early childhood, and oral lan-
guage. not as o curriculum, but as a road map where any other ma:
tertals could be cross-referenced to that. Fortyv-cight Statds did that
hack m 1969 and today they are” developing the sourseware and
software along those lines. - . : :

So Tdon't think that we are approaching a natiqnal curriculum,
by any sense of the imagination. We would all be against that. .

My Fisuer I hope nothing Tgpid igdicated any support for a cen-
tral Federal =ottware pablishing house that is going to put out the
curviculum D Amergea Sething was further from my thoughts.
But that Teaves enormous roles that T hoped to have suggested in
domg the research necessary for anyone in the! private or public
sector to produce good software So there s that research end.

Also. there are g lot of other necessary functions, it would seem
to me. to he pubhe There 1 the valuation :mg follow-on what Is
sood.ynd thorquult testing. of what indeed works, and reporting
that i an impartial wayv unrelated 1o o financial interest. There is
thir trinnid of mianpmwer thit can use this”which has heen al-
laded to largely teachors -

SDine tan even vo turther and support software production by put-
tine the sourtes i the hapds of school districts which are free to
vo where cher decisions Teave them, But which indeed will serve to
mereate the butput, There s g very larce Federal rote, it seems to
e althoush \\--ff\;n rule out o Federal curnculum-wnting pro-
S

My Froarn Thank vou very mneh to all of vou for those obser:
Vittions . ’ ]

Chiombk vou Mr Chiarnan

Mre o Biaooa Mr Kildee .

MroIKrore Dwill be bret, Me Chanrman

[would ke ta thank the witnesses A~ atormer teacher. 1 orecog-
naae that cducation bos o be dyvnanie since o we hive inoadynamae
~octety and we e to o apdate our technology to assist the teacher
Thi doesnot ot the rdle ot the teacher it enhances the role of
the teacher

A~ n Lingicaee teacher T ean recall come dhrouvh the transition
wien Janeuwase Tabe were hemnye tunded and buslt There wis some
concern ot that time tieat Tab e ooght inae the role of the teacher
But T i@end thae o really enhanced my role as o teacher and
helped moimpartme knowledoe toomy ~tudents So | rhink inoa dye
rrmre world-owe hove toomnake sare thas education remanns dvnam-
I » -

Think v tor vy I}\'\Il.’r:wﬁ\

Mr Biacos Moo Porr ‘

N Proer Thoank ey

- 3
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L’jusl have one.area I would ke to explore with Dr. Fisher, if 1

could, and that 15 to mayhe noodle a little it about the appropriate
" Federal role. substantial or insubstantial. however it would be.

It 15 my impression that it 1s a huge and powerful change in
technology that has occurred apd it has overwhelmed the educa-
tional estpblishment. i effect. and the establishment has resisted
it, basicallv. That has been the history of companies and institu-
tions that have tried to be i the forefront of this, like Control
Data with its PLATO wvstemn, and the Federal Government did
fund that, along with the University of HHinois and others, There
have been thousands of hours of mstruction available in that
medium. However. 1t has been hard for them to get contracts,
“frankly. and people resisted: - )

It s also trues [ think. that we will be selling 1 to 2 millhion home
colnputérs next vear 'm the United States People will be making
mitlions of dollirs in the United States with individuals writing

+ programs for games.and <o on They can rewrite things and do it
thix way, through Hims and LO0L different media. They can copy-
rigit that and then sell st There s o huge market there”

What 1= the need for this Federal money it people can sit around
their homes and write programs” Do Mhey "need o cvelotron”
Samuelson muade o couple milhon dollags writing a baste economies
taxtbpok There was nooreal need for Federal funding for that, or
for writing prograons that people can sell and use We want to keep
it flexible

Take vour oan example, just Yo conclude and give vou a chance,
on how peopie <hould be told they made a dumb mistake. it might
depend on the context and the wpe of thing they are studving
Theat 1= kindd of o art and. thervetore, o lot of diffeyent things ougrht

1o be tmed. and some wilb sell and some wont That will emerge
out ot the veneral veast that will ocer The Federal Government
cion o spend o ler ol monew, but gt s oy to contribute to the

veast partnon)ortby ftowall occur o who her v pend the monev or
! ! I AN

not Tlhat T bt Dwonld Tdae vou to A e

My Fisrr Pohink the dvmaomesn 0 the eveloping cottage in
dustry o corputer software o~ aogres o onal resource [ don’t

want o plas o down T othonh th fact thint one éan-enter and pro-
duce <mall prograoms and put o I Te ad o the back of magazimes,
Censad Dl send soumy prowram. that s gread -’

It~ ot come to produce excellent educational materal It has
not done <o todav, and T hove cited the testimony to vou | orhank
vonroareht o dook ar that You wall find that sou can sell thimes
whi b areesetlable, but which are other than educational There s
oo Necessary conpinetion of those tawo characteristiie- i <oftwire
We honve oo publn miterest o the educational salue ot the ~oftwire,
and o the edacationad vadue o the —ottware which asn’t ey
vood. and whiell o ot o e ~utficrentiy tor the private sector to
prosade o v L ; . T

Whoat [ b succesteds T thik s that we publacl® seek 1o pro
side thde indiaste ot provate cnteeprise wath what thevneed to do

what they can da best Gagly need To knose ore about the prine
ples ot whor works b orbank Tthe ot thea ntornal mirersention
cche ditter dependhing o abpect matter - an astute observarion
\\1“\ " }11\ b l A AT r}‘,‘d u__,Lw» the LY RN }, THYoa s luxwy‘\]x.‘\4[;lti .1!1(}
\ .
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more extensive. [t has torbe followed up. Do-they remember 2 vears
front now better from using this method 2 years ago or that
method ago? This has to be dore over a wide variety of subject
matters and a wide variety of different kinds of help which assists
them. -

~heisounlikely that a private enterprise will invest in that, be
cause private enteeprise simply is not going to capture forf itsetf the
public: value in, having that information generatly avaitable to
those>who wish & the private sectofito go ahead and do computer

.enterprising, v -
Mre Brager Would the gentleman Sield at this point? e N
Py oope M .
Mro PeTri. Yes. . . . .
Mro Biacar -F have listened to Dro Fisher and all the witnesses.
Mr Fisner: Not Doctor, 1t is just Mr. Fisher .

Mr BriacaY Well, we are relieved of that burden, :

Mro Prerrre He s o lawyver, and they changed thﬁl utle to doctor
VEArs ago. .

Mr Fisoer Inomyviday, )

My Biacar I share the concerns of Mro Petric not so much for
the expenditure of the money—ind 1 understand the concern ex-
pressed by 'the witnesses, Mr Fisher said vou weren't talking abouwt
a central warchouse for courseware. What is wrong with the con-
cept of estabhishimyp a basic segment of courseware that s univer-
<ally appheable i dealing avith regional varhnees! Isn't iteogeeny-
able. with relanon to vour tutoral <egment, that vou could develop
that part of vour program so that it has universal application. or at
least regionsth apphication” We aresnot going to taddor this thing
down to the finite ‘ .

Mro Frstter You are correct T <til}l think there 15 o rather big
research job in developing those principles. !

Mr Bracar OK Let’s pursue v o bittle it further Instead of
tatkine about private enterprise not being there and total Govern-
ment. what 1= wrong with the notion of having the Government
ISsUINY G orant Lo <ome university or some reputable group to de-
velop o model” ' : ' :

Mr o Frster Dihink that s exactly what should be done [ don't

. mean the Federal Government <hould hifive ts own pald personnel
to do this resgarch That =n't the pattern generally emploved for
the best of Federal research In fact, some gxcellent research of ex?
aethy this ~ort was indeed vome on by the Mational Selencee Foan- s
diation, research on ats \('n-r?h' education directoraty which has

'

been elimnated Fafte mlhon dollars o vear s goge oy .
NMr Bracor So-owe are reslly nor talking about mordinate sushs .
v : . A
nlomones - : .

N Fistier Noosir

‘D Dreg You could also make grants. ol course. to consortia
That s the thTast of what Tam trving tfirecommend

Mr, BraGor T under<rand fhrst

M Petr ’

MA Prrar Thank vou ’ i S

Mavbe just to comceludes Twall foltosw up o hitle it on the chair- a
man '~ aquestions, “oo You say thyt there are’ o lot of games and
other shings that people are dommg an the way of computer pro-
graming or developing software and that there s o by market for
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it, but, in addition te that, that we h: \yo for [)lellL policy reasons,
some that may not sel} as well but that we ought to develop. There-
fore, it is a good idea to subsidize those through giving grants to
the National Science Foundation or other means to make sure that

they, are developed, the way we have the Army devclopmg teaching -

hlms for example, but not subsidizing Walt Disney in "Fantasin.”
They are both useful (\n(l they are both going to happen, but the
teaching films will not‘oteur as f stif there s not Federal money;
is that the point? &,

Mr. Fisner. Yes, I think that s correct-—or some public funds,
and I don’t see any other good source.

The qu.\h%o( teaching, how vou use this machine for-education,
we don't kn®%W much about that. We talked about how the technol:
OgN 18 moving so fast that 1t is quickly becoming obsolete. In early
June, the University of Delaware. a leader ‘in- computer-assisted
education, had a confmonuf on research issues withecomputer edu-

cators. I came away fronr that conference and talking to many of

the people who delivered the papers there with the sense that we
are soon going to have agmathine which will do everything. You
name it 1t is going to talk to you. You are going to talk back.- You
are going to touch it. It is going to have tremendous memory. It is
going to have tremendous power of education. That is going to
come. | dont know when, maybe in 10 or 1) years.

Bat what 1 will tell vou is that if wesstart now a major effort to
use that machine. we will not be ready to use it at maximum
ppwer for education at the time the machine is going to be availa-
ble. What s driving the machjne in this country is not educational
purposes. We aré riding along. We are seeing how we can use this
machine, ' ’

Mr. Prrri 1t is like the printing press when it was developed.
Professors, though. still read €o the class the way th(\ did before
the printing press and books were developed

Mro Fisner  But the troubadour technology is still going on at
the college at which T teach: vou are correct.

Mro Perre In the same area. though. books are »\ntt(n for kigs
i all levels of education, and I think most of them aresdone by
teachers or by other people. and they make a buck doing it or they
are interested 1o domg 1t and they do it for their contribution to
humanity - The Government -doesn’t have to subsidize it Well,
mavbe we d(», I suppose. and 1= nice, perhaps, to subsidize 1t, but |
don't think thiz 1= really central to that whole process of having
printed teac hm\' material avarlable

Sav this machie is developed and a fellow can =it dl()lln(i or i
couple people can =it around and” develop programs. 1 gree that

there 1x tantastic machine out there Wiy is it that the Federal,

Government s essential i somehow desgloping programing for
this” ‘- :

Mr Fisiek “The panehsts jre anxious to answer 4,

Ms Hakansson. [ agree with vou that there has to be the free
enterprise svstem® But 1 othink that what Mr Fisher is talking
about 1s =ome thnw shughtly different In producing books, I agree,
the books themselves perhaps #hould be written by individuals for
all the reasons that voud have siven out Hosever, what we are

facing now s owe had abaut 100 1o H00 vears tor adapt to thes intro-
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duction of the printing press. People learned to read slowly and
they leafned to use this mediain o well-organized, slow and rea-
soned fashion. We no longer live in these times. We have COmy
pressed those 100 years into only a few years. ' ¥

I think that what Mr. Fisher is gatkirg about with the Federal
Government's role is to help us to lefyn howsto use this technology,
how to create quality programs. 1t s interactive. 18 is not l/i]{v a
ook Tt s mat ke a {ilmy It is not a filmstrip. It is not television. It
s nothing that we have-used beford It is a1 new intellectual skill
thatihas potential to open up hum:art thinking in a way that it has
never been befores Tt is the only intellectual tool that we have de-

vized since the beginning of the industrial revolution. It is to man's

mind what a cranctor a lever s to our muscles. We don't under-
stiandat Tt i totally new - !

I we are going to effectively use it, if we are going to begin to
use 1ts potential, if we are poing tO give its power to people, then
we need to understand more about how people think and how we
can relate that tool to capture and to cultivate the human creativ-
v and how we can allow: people to exploit it to its fullest. We don't
understand that That s what we need to understand for us to pro-
duce the software ‘

[ agree wholeheartedly that the software itself should be pro-
duced by fre¢ enterprise 1 thihk that is the role of free enterprise.
Iam ot That s why [ am there. But 1 do believe that: we need
help Tean't attord to sponsor all of the research that is needed to
understand: how these children are relating to this instrument.
That 15 where we need the help, ” )

DroDeck T just want to reemphasize that, if T might, sir, that it
sonew s differents and we have to Jearn how to use it But |
thiak we have to take advantage of the indigenous understandings
i the schools i the development of this so that we pet quality. 1
think that 1s the key The guality will come not just out of the

Poarker avalabiiny, but our of, efforts that are based in research. -

Mr Perre 1 have just one very last question

Conceded 10 s newsand 1ts different and we have to learn how
to use it would 1t be best to operate through, in Your opinibn, the
Education Department or some sort of line of the Federal burceauc-
racy oroanstead, through privates and public or essentially elee-
mosyvinary hundations m ogiving grants, rather than attempting to
have Tots of people sitting inoffices shuffling papers back and forth
attempting to wrapple with this new machine? ]

Mr Frsier Tion not eritweal of the form in which the research of
the National Seienee Foundathon takes plpee T think 1t is a gobd
model T think 1t has been effective T think we have learned a lot
about how to use our public resources for rescarch without tainting
results=-with engaging the best nunds of the country wherever they
are located T rhink the Federal Government knows haw 45 do that
[t s just that they need to put thiz item on that agenda. 1 think
the committee ourht to ask the National Science Foundation and
ask the Department ot Education what they think of this repogt
that yvou have recenved this morning You ought to ask them to
comie back firly soon to tell vou what thev are dommg about the
questrons riused sathat vou can proceed 1o formulate, with what-
ever help von want to haves by turther hearinpe, vour agenda for

(= -~
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some action. There have been an awful lot of uu)orts about the Sub
ject. . i

Mr. Biacal I thank the witnesses very much for their valuable
testimony. The points ht,l\'(‘% been cleatly made. Development is
going to be, I think, long and fully implemented. At the outset,
there will be some gost; but in the end, 1 think, free enterprise will
take oyer. e

Thank you very ' much. b

The formal part of the¢ meeting will terminate, but we have a
numper of demonstrations here and the members are invited to
leave ‘the rostrum and go to the various instruments in this order:
Apple Computer, Rita Kohari, No. 1, Texas Instruments, Herb
Ruttledge, No. 2, No. 3, Control Data Corp., Denis. Eichhorn and

“Janie Erickson: No. 4, US. Army Signal Center, Dr. Ketner; and -

the American Heart Association, David Hon.
Thé meeting is adjourned. 3 . .
[Whereupon, at 11:10 a.m., the subcommittee was adjourned.] -
[Material submitted for inclusion in the record follows:]

Rera Konart, RecioNar EpvcaTion SpeciaList, Appre

PREPARED STATEMENT OF
g IPGTER, INC, CCrarcorre, N.C

&

Over one mygton pers
ed to (ncreascilivetold by

tween people and computérs

ship .
The personal computer delivers power where and when it 1s needed —-only it is a

FOmputers are at, work tndu_\' and the number is expect-
5 Microcomputers have transformed the connection be-
creiting a productive, interactive one-on-one p:lrtner‘

difterent type of power —the kind that provides quick access to vast amounts of in-

formation, mstant data processing, and mtelligent solutions to a wide range of prob—

lems . 2
Personal complters, previously thought of as expensive A gets, are ch:mging for-

““over the way we work, learn. and communicate

Then, what will be the demand for computers in the educational industry” First,
constder the numher of students in Ame srican who own pocket caleulators In this
decade we wall see calculators and gomputc raschanging the nature of the education-
al system in numerous ways . L3

The personal computer s becomiifin moro ljrv«lvd toward the educational process
and will be more attractive to prospective buyers People who can afford a personal
computer for their home must be able to justify the cost; therefore, one function to
be considered s its-teaching capability and value to the children in the home This
atfordability of personal computers for the home as well as small businesses will in-
crease the numbers available and will fead to major changes 1in the educational
process itself

The development of portable computers \\l“ comy atbouf as i necessity of provid-
ing ~tudvn;~ and teachers with more advanced learning tools Once the technology
has advancidd to allow for mass production of the compact units. then manufactur-
ers will be able to offer the units at a reduced cost to the consumer

This change in the industry will allow the ttchnology to become widespread and
more-readily accessible 1o peaple of al) economic tlasses Computers are rapidly be-
coming a part A oour hfestvle and are not going away  Fducators will find it neces-
“Lary to face this fact and decide h(m to meet the challenge that lies ahead Comput-
er lteracy for evervone

With this in mind. how do vdmutnn hegin to use this pn\\( rful tool” The flexitnl-

1yl purpmuﬁmd appheations s himtless Avilability of programs_ must become
extensive l'nuuLh o handle il needs for which computers are designgd to serve At
the end ot 1951 mare educational programs had been written for [h{/ ‘\pplv Comput-
er-thig any other computer on the market
Computers which teach and are so calied “smart” will adjust their respopses and
sintéract to asdeygree with thétr partner at the time This type of Interaction s more
similag tH that which man 15 accustomed Qne aspect of this type of technology s
not ulm‘ns e diately evident Ttas far Joss difficult to develop the technology ca
piftrie of providing this interaction than 1t s te develophe methods of providing the

m(um;ummg (-ﬁmmF teac }nnu muateriale
2 L4

.
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Certamn features which add to a more lifelike means of communication are al-
ready available  Many computers can be equipped with voice capability through
\pu(h syvnthesis at a low cost Computers which recognize human speech and wilt
be used to assist in speech problems are probably not Houme 1o be available until
aroundd LU, Conversations with these “smart” computers will be taking place after
that time Developments in artificial intelligence will determine that (l\'dll(lbllllv

All of this means that educators of todov must be visionaries. They must be able
to accept the challenge and threats posed by the computers in the preparation of
therr students for the future They must understand what impact this technology
will have ongeghe methods used in_ther classrooms They must be motivated to add
on to an .|lu¢“’m\ exhausting IM (;&%{ﬂ}s (,)l]\lbl]lll(‘\ countless hours of learning about
the technology themselves

The logical approach to thisy il ‘m\'\muld be the establishment of an education-
ally _sound (md povernment; Jl'ppnm-d computer curriculum. Howevbr, the
amount of e’ Fequpred for this monumental task 1 not available

\nunb«r u)ﬁ@;&’uﬂer’num to be placed on the educator’s shoulders s the ramification
of the Corirptde ,dvgnx- of penetratton We are creating another division of the
haves and Ir‘l’, yaigls Agn. consider the }'H\lul\ of the caleulator The child in the
ulm.ltmlmll\ and culturally rich home who s exposed to the caleulator will experi-
ment, foi sheer enjovment, with all its functions, thus becoming equipped with more,
skills thar vne who s less fortunate

Math teschers are fnmehiar with the student who has aguired an IntUitve wp ol
tundamen:al mathematios, as he she stands out from the rest of the class

This kind of ehitigm s even more marked i schools where computers are availa-
hle Shiarp - divisions are oceurring as the first teaching computers come on the
market Sonee children Lateh on o them with eagerness, while others pmore them
completely

I the trend continues, we may find that we have created a generation of children

sharphy divided Some will have magmified their own bram power with the use of
the computer, while athers will renan behind i the past

The problen may eem unsolvable: There are shwavs those who seize the pifts
that <octets offers and those who, from either ipnorance or lack of motivation, reject
them

The Nutwon: t] Fducation Assocuation’s Special Comnmttee on Instructional Tech-
nology reports Cthe current impact of new technology on gpstruction gves mereas:
Mg tmpetus o the prospect of o tulb blowns universal <.\>§n of nstructional tech-
nolows .

Sharon Robinson. Director of NEA Instruction and Professional Development, be-
lieves that o techmnodogy of imstruction mas be imposed trom outside by commereral
interest<

e tuture diregtiog of the cducational profession mas very well depend on teach
vrs abilities toomaster the technolony and know what ot can and cannot do. and
recortize the essential attebutes that they will be providimg as well as igstruction
motechnalosy The Nationad Education Association Special Committee on Instruc
tonal Technolory <tresses the following

The robe and mluence of teachers i <hapiye the fotare of education in g tech-
nolowical <ociety will depend on the abnhity of the teaching profession to antigipate.
plan tor and wive direction to such change : s

The Rocketeller, Foundation's Commission on Hunnontes deseribes the situation
i The Hurmoanes i Xmertean Late report this wai -

Computer Liternoy must now be considered among the woals of o hberal educa:
trion by il colleves and unnversities, the traanimye of undergraduates o the use of
computyrs ~hould inctude onsideration of the social repercussions ol informational
Tew Pmuﬁ)mw [iberal education must detine <cientific hteracy as no lgss ampor-
bt sharac terstie of the educated person than reading and writipng ©

Fdusators must become proactive rather than reactive in developing the relation
<hip betaeen educanion and the relt ol societs Considered i the plans tor action
~houid be the best '1\ n]'x}l]v projections on the labor toree and the job muarket '

In about 1960 the TS birthrate began to dechine Consequentiy, i the 1950°s the
Libor toree which 4]!'1\\\ most of its new workers tromeamony prople aged 16 to 21
i~ Dikeis toprow more slow v Alsoo they proportion ot workers who are aged 16 1o 24
walt dechime teom 28 percent ol the total to 80 pereent

In wetgeral, wrowth will continue o be mere rapid ondustries that produce sery
jees than in those that produce goods, [tas predicted that among the se r\nv)'fuduv-
i industries, the sector called services will cogtinue to grow ?,\u-.q, mainly be

l‘

Candser ob e ted capad rans o vddictries thot preode henlrh coafe services
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Among the goods-producing industries, manufacturing is expected to pick up
during the R0's primarily because of anticipated strong demand for durable goods
such as computers and ather high technology items

Since the economy is expeeted to generate fewer new jobs in the 1980's than
during the previous decade, one major implication is accentuated even though the
lowered number of voung workers will experience less competition for entry-level
positions. Employers will be raising their entry-level requirements as jobs become
more complex.

Preparing a nation’s future workforce is a tremendous undertaking. With the in-:
corporation of computer technology into the curriculum, the teacher will ultimately
become more of a professional-—a consultant to his/her students by drmlyving the
needs, prescribing certain materials, and evaluating the individual’s learning prog-
ress

Apple Computer is actively ]()()king for ways to facilitate the use of computers in
the education market. Providing coniputers that are both friendly and casy-to oper-
ate is one of our corporate geals. This feature of the Apple was one of the many
reasons the State of Minnesota decided on it hs the standard educational computer
systern. We will constantly be striving to achieve and maintain the high level of cus-
tomer satisfaction which we currently enjoy.

Recognizing that our primary area of expertise is hardware, we must rely on the
educational publishers and educators themselves to develop and produce education-
ally sound software programs. Through these programs, students are becoming in-
volved in drill and practice. simulations, gaming, and programming designed to
teach concepts or to expand students’ knowledge levels.

We, at Apple. understand the budgetary restraints l,mpowd upon the educational
agencies throughout the nation. Therefore, we have sigied numerous state contracts
which enable teachers to acquire Apples at substantial savings. Beyond the initial
purchases. though, 15 the need for the instructional software. Many of the states

which buyv under the statewide agreements are setting up regional centers to serve |

as lenrmghnmm and points for software evaluation. For example, in Raleigh
North Caroling, the Muterials Review and Evaluation Center, a division of the De-
partment of Public Instruction, is @ resource for educators to preview any programs
which theyv are contemplating for purchase. By having access to these materials,

North Carolina teachers are saving money by investigating evaluations written by
()ther professionals throughout the state

Apple Computer is dedicated to providing the service and support required by
educational users of the computer Grants are available from the Apple Education
Foundation for those professionals involved 1n software development. Examples of
services provided are the resources in the form of workshops and training offered by
the dealer network in connection with education representatives located across the
country Litérature 1s published by Apple to keep educators abreast of carrent
events and uses of Apples in education. One of the most frequently requested publi-
cations is the Journal of Courseware Review which contains software reviews writ-

_ten by educational professionalg

Resources

Annual Report. Apple Computer, 19s1

Quesaons for Teachers, Sharon P Robinson, Today s Fucation. April-May, 1982,

The Micro Millennium, Christopher Evans, Viking Press, 1974

“The 1995 Labor Force A First Look.” Howard N Fullerton. Jr . Monthly Labor
Review. December, 19X0 .

“The U'S Economy in 19907 selectdd” articles. Monthly Ldbor Review, August,
11

& -

P RH'S\RHJ STATEMENT OF JOHN LIPKIN, BUREAT OF SOCIAL SCIENCE RESEARCH, INC,
WasHiNGToN, DO "

At the risk of being considered o pessimmg, with respect to technology, T wbuld
like to inject some sobering views and findings regarding technology's impact on
education Fur the past mine months, I have been considering the issue of equity as
it relates to microcomputer use i education, and what I have found is cause for
SErIous concern . :

[t should be made «\pllul that although my observations and judgments are
hised on the best available evidence, they are clearly lackingin the necessary social
scientific support which 1= required for the formulation of the policy or programs
required to effectively address the equity issue

[ f
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Five vears ago the charge wis put forward to Congress to study and plan for the
psychological, sociological and political implications of computer technology in a
comprehensive manner (Computers and the Learning Society. 1978). This charge has
gone unheeded. and today the need for rescarch to determine the educational and
social consequences and possibilities of microcomputer use in education is more com-
pelling than ever. . : .

If by equity. we mean i fair share of any public services that are required, then.
we would expect the public schouols to provide instruction in a manner which does
not favor particular geographical areas or groups or individuals. :

Unfortunately, there is a clear pattern of inequity in the distribution and use of
microcomputers in the American public education. The persistence of disparities in
the provision of educational services within and between states and localities and
the-propensity of the affiuent members of society to gain pr?\)r access to and benefits
from technology militate against equitable technological education in the public
schoolsy 7

In general, the more weatlth a school district has, the more likely it is to utilize
computers in the schools for instructional pugposes. An analysis of a national data
base conducted by Ll_tiguti(m Suport Services further revealed that schools with a
high concentration of minority students and schools in rural areas were less likely
to have microcomputers than their suburban or urban counterparts or sehools with
smull percentayes of minority group students. In spite of the public school's histori-
cal commitment to equality and the society’s efforts to advance this principle. par-’
ticular)y.during the past three decades, the basic framework for providing equity in
pubhic education has not been achieved .

It would seem that the wealthier members of society are the first to perceiviNthe
henefits of iicrocomputer education; improved educational quality and preparaty
for hycher education and higher paid computer rvl;llvd‘()Ccuputi(@ Furthermore.
they have this means to provide themsedves and their chilldrenr witf”these benefits.
An exanunation of the patterns of microcomputer use for educational purposes sug-
pests thut the atfluent famiyes first used it ig their homes during the late 1970%
and then turned to both pubhic and private schools for microcomputer instruction.

Not only 15 there disparity in access to microcomputer use between the rich and
the poor, but there s a difference in the use made of the microcomputer as well. At
the elementary levell 1t s the urban, low-income minority student »who is more”
s likely 1o be provided with drll and practice usage of the computers, while the more

sffluent students use at for mdre creative purposes, related to problem-solving and
cizcovery AL the secondary Jevel, an analogous dichotomy s beginning to emerge
Low income. inner-aity vouth are being offered vocational programs designed to fur-
nish word processors, data processors, or computes repalr.persons to local businesses
who frequently are called upon or who volunteer their assistance in the establish-
ment and implementation of such programs This 18 in_sharp contrast to the hlg&r
level uses of the computer which pertains to the more afflugnt college bound vo

By wav of summary. there s an apparent bias in favor of the higher income stu-
dents 1n microcomputer use gor educational purpos: - This bias results in g much
greater Likehhood that the chidd from higher income famihies will receive the bene-
fits of microcomputer educatige in the home and the school When the children of
low ncome, minority parents do come 1nto contact with the miur()('umputor in the
~chools, the use s Iikely to be of o different kind and lower intellectual order than
that experienced by more affhient students

A= we have indicated, the problem ot mequality 1n education 1s neither new. nor
peculiar to the Intormation Ape. but 1t does appear that the microcomputer has the
effect of exacdrbating the problen and cauging it to stand out in sharp relief

On o more optimistic note, the urgency ;I‘;d the clarnty of the problem 8lp n
identitving w solution oromore correctly, o directon for the public schools to tdke in
meeting the challenge posed by microelectronie technology

It has been sugested that computing represents a new svstem for orgnizihg and
transmitting informgtion which s besoming as essential for learring and communi-
cating in today’s modern society as readuny and wnting have been from the time of
the Industrial Revdlutian  [If computer hterdey s, indeed, an imperative of the
modern age as many govermsaent officials. computers saientists and educators have
<ind, and aF 1Ceas best taught in\g hrerarchical fashion to stugents begimning at an
elementary level, then its o thd public schools-which we mlﬁ turn {or the resolu-
tion of the problem of achieviny universal computer Iitedges th an equitable
manner ) . b :

Following the lead of such contemmporary, afchitects of educgn
Graham, David Moursund and Sevmour }’,;lpt)rt. comptter hiteracy wi
place an the school currientum for all/stddents  Instruction i cpmputer

as Patrcia
take its
teracy
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could serve as a bridge between the existing subject matter, including the basic
skills of reading. writing and mathematics, and the development of reasoning power
and problem-solving abilities. thus reconciling the dichotomy between students of
different social backgrounds, discussed above. - ’

When the potential benefits of universal computer literacy are considered, or, con-
versely, when the negative consequences in societal and individual terms of a nation
in which some are computer literate and some are not are considered, the 'task will
become clear. [t should be recognized that it is a lopg, costly and arduous ohe. )

‘
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[From Biomedical Comntuﬁications, Sept. 1981} ) .

. Computer and Videodisc:
- A'New Way to Teach CPR

By Lynn Hessinger -

Cardio pulmonaty resuscitation, or
CPR, will 506n be faught trem thae “wic
m's” point of view, uSing a new, Interac
tive, vidgoisc system Developed by
DavidHon ol the Amencan Heatt Associa
tion itincorporales all past forms ot CPH
instruction —manikin oxercises, in
structor evaluation, theory and testing:
Into a4 naw concepl a totally sait con
tnad instructional unit The interactive
apslemonciudes a Sony VOPIDOO laser
CELCAVIPSgGE playor A mondor, an Ap-
ple I computar ang 4 random access
dudio machine At the heart” of the sys
1075 3 Lanrda) manikn wired with an
afriay of sensors placed al key points in s
lunq syatem which momitor the depth and
pladement ot CPR compressions As the
HRAPa DL et thes e COMDIessions, he
OF shererens soveral difterent typas of
foetbac audisaanal I,«'L\J\gwq from
the: comingen the strean a visull readout
on the carrfuter monor fmdicating,“tor
nstance, that hand placeiment 1s too high
G depth im tea hallow), augo tones to
i ate proger hiing o sach comgres. .
4100 A tnally, 4 Gaptuc pattbra on the
computer detading cierall pertacrmance

Bunirg a typical leatming situation, the
STIAENTLeGING ILAne G Dy vie #RG 3 vidao-
tatroguction dy A doctol whao
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student progresy throughout-the course,
accessing vdro segments tor revinw and
Hetaded Saplaralions wken necessary
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A compression being performed oh the manikin. ;

where he lett off atter that pause review
some material, request 18 tested ang
more Agothar option azadable 14 ac
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Atter the instructional segment ot the
program’is completed, the student is
ready for evaluation. In this section, lhe
same methods used 10 evaluate techmique
dunng the instructional segment are em-
ployed to monitor the student’s final
"hands on” performange 1of cerhhication,
which 1asts approximately one haif hour

tntact, the entiro prucess takes no mofe
than a tew hours Time oshimates tofinihal
cerlification are an average ol two hours
for 3 one-persgn course und tour hours for

Evaluative dala appaars on the screenetailing overall performance. ot

a taur persoh course (two learming hours
and cee pait hour each tor individual eval
uatiuni Six month recerliication shouid
fake Approxinateiy one hatl nCur per per
son recerbhication atter one year requife
abeut, ene bour pef persan The tune cdn
dennabion s the resoit 0f Jwo factars Ihe

Pigh JBgred of Jruteractenty wh®h fauors
e AramG sitdatien o weactly i the
aevds o @arh ndiydund amd the naturas

SEFTERER e
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condensalton which media training gener-
ally achioves.

Why videodisc rather than videotape?
The disc allows for laster access to varl-
ous video-segments, which is parbcutarly
impartant during actual tompression
tralning on the manikin. Due to this tea-
1ure, a studenlt can receive almost ingan-
taneous feedback (in the torm of
“coathing”) by the doctor on thd screen,
almost as though th&8docloris therain the
room The:disc allows last as well as in-

'

L]

tinite branching of these:, 10 or 20 second
seqgments, creating awhigh degree of In
teractinty Fdr ¢xample, the compression
coaching can literally go on ali day with
the romputer accessing camments 3ppro
Srate 100 wach comprasson pecggrned
Lectures, handbooks  manuals, mam
Kify i

se5  abddin and fims arg cur
rently used w GPR traiming Any single

LyGer O SOMEINALEA B inese methods nn
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i
N
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cessitates a gltassroom, Instryctors, stu:
denl registration and course scheduling.
Meeting the CPR standards sel by the
Journal of the Amesican Medical Associa:
tion is also a majer considorationy Al
training factors and requirements become
very costly and ditficult for any Eommunity
to maintain, regardiess of its size:

‘Hon's CPR system is designed as a

complete, seif-contained unit which can
be senl into the field to-instruct and
presentinformation with “hands on" man-
Ikln experience, to certily loarner skilis
and provide refresher coufses and evalua-
tion for recerlfication. In additon. the
American Heart Associatlon sees the sys-
lem a3 having the following benelils:
s A highrate of participation, The system
i3 designed 10 accommodate up to four
persons per course/session. All four stu
dents wotk off ona system and receive the
tearming material as a group. Then, using
the same sysiem, they recewe individual
evaluajon in order to be cerlilied.

The Heart Association estimates that

one system could recertity up to 2000°

, lralnees por year. Total initial certification
would ylold somewhat less, bul the 3ys-

tem can beused for moie than one learner

per course.
* Standardized accredlation and tecert.

tications. Tha systgm provides a standard- |

ized evaluation for each frdividual
regislersd in a CPR course, and is availa-
ble to new learners as well as those pre-
viously tramned -

* Reduced personnel rgquirements
Since the systam 18 self-contained, the
1hree to Hive instruclors usually required
g ejch class are unnecessary. It desired,

‘OMa instructor may be aWfifable to answer _

turther questions andfr contments, The
computer maintains student progress re-
cords. thus. eliminating most testing and
adminisTrative paperwork,

+ Learner benefits. The Interactive sys.
tem'ggytotal coaching loop! “accelefates
tearaig through immediate feedback and
evatuatiofi. with the 0pportumity o review
any pfocedures. view new Instructions
along with diagrams and simufations and
practice complessions. In eftect, the stu-
dent taked only a3 mych time as 13 neces.
sary, w}n the option Jo take the course at

aryy img duning a 24-hour day

The System Is now in its linal develop-
ment stage. with a major marketer still to
Do selected. upiem———————————

e

o
wmgs The Associalion’s goalis tosrcrease
the number of pcople certitied 1n stagd

zed CPR Delivered “by Ihe victim.”

. this interactive course builds upon es

" tablished fraining methods, but enhances
learning, making it more inleresling, more
objective and. after initial investrent, fe
ducsing training e.onts and tearming timo

4

Nots “The videodisc, inCluding mOLOp,
photographic siils and mediCal Wiustra
#ons. was proguced by Jane Sailis Datlas
based medilar tustrators inClude
£dmond S Atexander Eugene New,
Maura Flynn ahd Cindy Turner Machine
tanquage programming was Jone by Bobd
Sander Cederiol
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'Fﬂné Vmﬂemﬁusc @@ Teach iCPR

v

“Inlcraclwc Vidco: What's It Mcan
to the Trainer of the 80's?'" was
one of scveral concurrent sessions
presented at the Sheraton Doston,
May 17-22, during the ASTDﬁon-
ference and Exposition,

It would be hard (o imagine
more clfce@ve presentation of the
Sony Interactive VideoSysicm tfian

was producct by David Hon, na-

’ tional training manager of (he

Amcrican Tedg Associalion.

David ook llu“h\r\ly\.lu saw :
what it condd da, creatad a lening
program for i, and extended 1
use of the hardware itself—allin all
a fornndable accomplishinent, The
idea is not really new, and those |
whio daie back to the Talking Type-
writer Tior inthe 1950s will con-
cede that having a leargrmg ool talk
was reduced to practice eatficr. But

‘M. Hon plaees the whea squarcly in
1981, and tns roate to this hind of

leedback is unigug, He says—und
quilc prop(‘rly——lh.n itsggard 1o, pul
ihto words the* things he does. But
whilg the system is its best adver-
tiscnient-or explanation, we'll give

S words a shot hcrc ‘
The problein is that CPR (‘L.”(Jl()-

pulmonary resuscitation) insipuctons
are i short supply—plicn y0u LO-
stder thar about 1008 persons die
datly as theresolt of fadure 10 pet
suchhelp quickly. The istructord
have to tcach a great many people,
andibann out. They must be requal-
thed perrodically . The selfl paced
leprning serup which Mt Hon has
devised for the Hearl Assoanon
consits basically of a videoding
phiver stwd nonttors, a student re-
sponder (heyboard and wandy gond a
Junmbi The Joto mdnitdr shows a
oo fipnte whio wulky you
throwgh the pr(i S - with s
miany beanches and tarnmgs The
Trpht bl momkur/ﬁ,h\cls Cotut-
cinge et d fecdbank g sy
ol ways . Lhe ok nypyged m(h o
Tot al switches, pronn: lllly h()rr()u

-

- -

from the burglar alinm figld, which
tell tlie corputes. how deep chest
compressions are being sade —it
Abe ventifation is cffcctive—~things

like that. Success or failire with the

anuanihin thus s Ted " back alimost in-
syantly to the student.

The enhire progr nn—ulmh st

have Ueyn murdeiously diltienlt 10

devise--tups two .md a hadl rones,
wand s derived Lot a 30 mmute
ERCTIIVDNT

liycred in still-frame form. ll'l'fi?;o-
retically wonld, be possible to deliv..
er a 400 hour pragram from the
saunc 30 nitule dhe, were one o
dianit (e prograu (o sull frame.
Therc is simple brancnng *Yes, |
wanl to learn thns. No, F.don't want
Mo tearn thes™ and a-rather complea
“snenu dphay. I thestudent ey
into frouble, it's paswible 1o call up

“the menu, It's muuh Ik the bank,

auto-teller display: * ‘Do you want

“1o make a deposit, or chicck your

Lalance or get cash Ihere arc
e options, lmludmb “I poing .
on a brcak." The program alw
contains a fauly lengthy “*dicuon.

learner can cal up that word and
an ('xplunﬁlion ol it

Perhaps A
no sensibie expl, nfaton of whai he
does coon be given i pond AL the
ot thiy desanpmon should head
yinbcrhor toséacd a more complere
explairglion ol o nmn#’xm;.v;fl ¢
lcanplanon (0 avond s strong, hy
Flow’s solution o €1 K
[TRYTITITORNTY ials futinee hoacd work
for tearmees ol .||“m;m| A st
As Mok Heser of ‘mn) vand, the
Tntuce beldngs 1o tnnery who meld
the talenty of m\‘lrug[nu_v.lf design,

Chuse N

aaden praducton and yompuate,

pragemmig This T na alwys
Doentacctinfortalde ny and the

dear WHHIUT will bes cecen et uuc

than bands v»lm) cate da ol at
Lt - N . N

R
- ‘
£ - °

Ton is !il h—and 7

The (Inpmly IC\|||I\ be. o

Tary Aoy word as unfavihar, the

“
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And Now, Dynam

New T'V technology opens a wo,

he ¢hild’s hand reaches out tentative.

ly Years of haranguing 1" Keep your
greasy fingers off the TV'™) have made
the screen taboo But when the child sces
that his nBnger causes the gage to
change. learns thal his touch Magicalty
rtovokes new prctures. sequences, words
and dragrams, his hand begins o jab. rub
and slap the screen Cunusity, once
aroused. u satistied by simply touching a
picture of whal one wants (o unglerstand
This process 1s re-enacted thousands of
umes every day at the US Pavilion at
Energy Expo 82 taka the Knoxvile,
Tenn . World's Faury as exuber- ,
ant chuldren and their more -
hibited parents discoser that TV
viewing s passive o longer
The technoloy s called the
interadtive videodise the symbi-
oss of the computdr ahd the
laser-vision disc

Clustered mside the wedge-
shaped steel and-glass pavilion
are & TV sircens wnnected o
42 50nv sdendise machines.
which are hooked up to 23 Ap-
ple [I computers Nine video
slanons on the ground floor ex-
plaim the tncaming of 480 ener-
By-retated terms Duont know
what a Pelton wheel 137 Press
the eword on he screen. and
presio’. a swirling waler turhine
appears, A ddferemt set of
screbns shows a colorful cut-
away draging of a house Won-
denng haw (o make your home
energy stficient” Just 1ouch the
atue for example, and wagch a
demenstration of how w insu-
late 1t According o kanmelt
Cunbungttam of the US De-
partment of Commerce, the ge-
mal disector of the exhsbit, [Us the best
and most durahle public mfermation svs.
tem [ ve seen in 28 veass in the exyxmition
busincss

The svstem wals its unflappabie Jde
sgner Tom ~Nicnanen o the New York
City exhitrion firm of Ramares and
Woxnds ‘personatizes iaformation De
iermuned W oavold an nnmidanng om
cuter k€ybewrd  he emploved Ya o user
nendly lownsensinve sreen Fresre
on the screen leljs the compuater 1o e
teve the iaformatnon  stoved Lhe

. Videclise worresponding 1o the word oF

O
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symbol touched  Although the camputer
makes the svitem truly responsise what
Makes 18 APPHLALIONS W eXLng 1% (he
veraulit: of (he sidemita And'
thought the doc was the Bdsel of vpdeo
technology

Al the uoor sidendise so misunder

vou

N e
. Video

JFrom ’I‘imo. July 26, 1982)
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ic Discs

rid i which touching 1s believing

1 stood so mahigned Must people think ta
SINRIE-pUrpORE INSIFUMEN, 4 MOvIE Ma-
1 chine The misconception was fostered by
the much tallyhooed introduction in 1981
of RCA's SclectaVimon, 15 years and
! $200 milhion i the makang Not a truly
Iinhovative technology  SelectaVision s
© essentially 4 phunograph that uses 4 me-
+ chameal stylus W play prerecorded mos -
1es [1s costly debut obncured the second
type of videadisc the inkatlely more ver-

' are selling better than color televison did

i

satle laser-vision disc. designed for +he '

i
| videodisc plases introduced by Magnavo
' 1978 Manufactured by Proneeds Sony

tand the 3M (o
imakes e uble integiction possihle  +
Morte sophisticated and more expen-
sive than the stylus disc_the laser sision
dise nat enly offers edgglffous storage
pacta but provides ciglor
perpetuds duratilin A Lw
beam  read-
ol informat '

the laser-vision disc

devgry g

yande are slored

sl whincan be
aommandg Thesiyve
lus and laser systeihy are gmompatibte
TTemh leads W a preaifieal of consumer
connusion Moreoser ‘Gnbke the sidec
vassette 1 order the syStems wannot re
Lord lnw\ielc*mun Currently there are
three videRfuse machines an the market
USINP 1asgT VISION and ten using & sevius

R .

Don i know what a Pelion wheel 137 Fre¥s the word. and presra?
’ X

Despite exaggerated repos of the dis 5,
demuse hoth the stvlus and™ "
.. . [ M

when it irstappeared I8 years ago

The applications of the laser-lype
videodis< are imited only by the imagim-
ton, and appheatians even more tnnosa-
ttse than the one in Knoxville have been
developed Examples
+ The "movie map.” created by the Archi-
tectire Machune Groupat M E T 1sa visu.
al record of g¥ery road. butlding and tree
1n Aspen, Colo It enables the viewer, or
‘driser. to Gind husiway from street to
street by tpuching the left, nght or center
ofthe screen [f he wantsa tour of caty hall.

he metely presses the umage ofthe bullding -

as he drives by and 1s suddenly inside, lis-
tening to a curator talk about its history
Pgreerving the potential of this kind of sys-
tem the US Navy has commussioned the
same designes Lo creale a “visual toolbox
100 totrack the operation and repan
1 ofsome of the Navy’smore coimn-
plex hardware
» The cardiopulmonary resusc-
tation disc, developed by Lhe
Amencan Heart Associanon e
1Nstruct (ranees 1n saving cardi-
ac arrest victims. (s so (nlerac-
tive that 1L practically cries
“Ouch™ The disc 13 finked o 4
manneqpun equipped with 14
sensors, and it tells the trainee
exactly where 10 plsh, pound
pinch or pummel Instructing
the trainee how 1o u'mp{m(he
wictumn’s  chest. the videodisc
mught say. “Find the notch on
the sternum.” or perhaps. "A Wt
tlemore gently this ime ~ At the
course’s conclunion. the system
fves acomplele exam. grades it
and can vertify the student
cardiopulmunary resus itation
At the moment interaetive
programs are bemg used or de.
veloped at Atan (th€ drsc acts as
an indefatigable sabesman jn the
showroom). 1BM. Scars Roe.
buck ilaxking ~for a gingham *
dress® You can und it on ther
viderdise cataipgue) General Motors the
Smithsoman Indutution. Walt Disney Pro
ductions Xeroa, and the Nationa| Gallery

or Artirecording 16 000 works of are for

khul.lr\\qu“‘h\! Soviateach
. PR .
Ao
- “tanpuiet
Couh narkenng chinteesting

solbwdie the videadise player s consumer
popularity awaits the creation of eribceng .
dise softwareand increased awareness of
the computer in the home [t should be un
derstood savs M 1T 3 videp™wazard An
drew Lippman. that ‘the videodis 13 pe
ripheral lo vaur personal computey. nor the
televigon set And that tht admomtion
1 ool butdon Ltouch "appliesiool paint
mgs not TV steens  — By Richard Stengel
Reported by P ARplia/ Nraxville and Liss
Towse Boston v
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PrerARED STATEMENTE 0P DENIS Bicnnor®&, REGIONAL MANAGER For EbucaTioNAl
" Services, (ONTROL DAaTA Conrpe., WastinaToN, D.C.
. e

Mr. Chairman and members of the Committée, my name.is Denis Eichhorli) Re-
gional Manager for Educational Services for Control Data Corporation. I'm here to
give you a brief overview of.Control Data's gctivities” in applying computer technol-
ogy to education and traiging problems '

Control Data Corporation 1s a worldwide computer and financial services company -

based in Minneapolis™>[t employs some 60,000 people and selds products and services
,in akmost A0 countries. Its combined tota] revenues last year were more than $4.1

’, .
* Control Data's”Jong-term busingss Strategy is lmseg‘(‘m the belief “that society's
majos, upm®l needs can be uddrvssvdvn‘s profitable businesssopporstunities. As Wil-

o

* llam (. Worris, Control Data’s Chairman znnd;('hit'f' Exgcutive ,Officer, told ‘the

Senate Subcommittee on Intergovernmental Relations last year, these business op-
portunities‘exist because reliance on public programs has fdiled to end the decay of
_our inngr-cities, the poverty of our stricken rural arcas, thesunemployment of disad-
-vaintaged youths, the Overcrowing of prisons, and the froblems of inadequate educa-
tion and traiming. “We need fundamental change where business takes ghe imitiative
in partnership wifh government and other sectors to address societal needs as 9r0f—
itable business opportunities,” he said. . - . .

A major pspect of this strategy hus been the development un,ﬂ@implémentzi{ion of

educatioh t&-chnology, with a prigaary focus on thé unique needs of people seeking
emplovment and of training p(-oﬁ’d for particular job skills. One, of the results of
Control Data’s commitment to education and training is-the computer-based system
called PLATO. The PLATO system. is specifically designed, to deliver computer-
f»,sxid(-d instruction and computer-managed instruction in an effective and efficient
whiy. [ stress the word vurrent because the PLATO system by its very nature is con-
stantly evolving and. changing. Today it includes delivery of both large, centrally-
based computer systems and communication petworks, as well as the small stand-
alonemicrocomputer which some of you probably have in your homes today.

Most of us, in thinkjog&bout ¢omputer companies such as Control Data, think in
terins of hardware and high technelogy, but let ur “wce.it- Control Data does not
have @ monopoly on domputer technology You o L I thg room this sorn-
ing and * S y
manut’ C1ssue then is the training that thHe technology delivers. It is
in thi ontrol Data i~ ocuding its primary develpment efforts, making it
thecou. wending electronic  iblishdr. Effective courseware must be understand.
able by thi “udent, and must ¢ i the Interest of the student. Authoring of course
material must be vu.\"_v fer,the n. -computer professional and<must also be bcondini-
cal to use. We want 1o be able ible to capture the thoughts and technigues of
today's effective teacher. . :

Control Data is investing considerable effort in the development of an authering
system which i% both™ casy to use and facilitates courseware development for not
only Control Data’s PLATO terminals but those of other manufacturers gs weki.
CoursewareChas been developed by Control Data {pr the clementary level student,
The Basic Skills + rricdiuin 1s a remedial pr()grunx?(-loped for youth. It has bee
used effectively 1n both government agencies and public school systerns. The Basic
Skills Curricaluim covers the competencies of mathematics, reading, and language
from grades three to eight. A significant portion of its value to educators lies in the

. placement test which establishes which skills“are 17 need of remedtution and pro--

vides A program of study for the individual student. Tutorialy delivered through the

terminal teach to gieedemostrated need, and the student 'is tested for mastery. In

this way. each studen® maxtmizes available learnmgitime Under development is
courseware 1n mathematics, English, and sgience, w}]ich will carry the student from
the eighth grade level through the twelfth prade’ . ‘ . .

In higher education we are working with a consortium of five major universities
across the country to develop a curnculum which fulfills requirements for the first
Awo v s of an eweoeor e education at most colleges and universities. This cur-
ricu. oy e I very applicable to community colleges and vocational
schools where students ne d grounding i basic science and engineering fundamen-
tals It will also_ provide a fted student “curriculum’ for the secondary school
Svstem b s . .

The Control Data computer hiteracy curricglum which is under development will
pro®ide a Yomprehensivg series of less#hs in kSths su?{jc-cr‘ This material will permit
tatloging to usidn-ss‘i;h(- needs of teachers and students from grades eight through

N b

R R |

“examples.of compter ifioly,., developed by various<

-
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12, the computeryscience nhjor in college, as well as the vocational trairfee whose -

intg.rvst is inwtechnician level instruction. . L4 :
During the 20-year development period, Control Data' has achieved a number of -

notable results, all-of which verify the effectivenegs and parcticality of utilizing

computer techhology to enhance and iniprove the education and training process.

For exum%secondury schools in the State of Florida, it was found that math

. instruction délivered by PLATO terminals could impart at least one{; grade level of

improvement with every 20 hours of terminal contact by the stude(it. Other school
systems have. reported similar resultss Contrlol Data is sponsoring a Joint venture in
the D.C. School Systefn. Eight terminals will be utilized to deliver instruction to 400
student-siat'th'e Spingarn High School in northeagt Washington. There is more sta-
tisti¢ul support validating its effectiveness. :

Through a' program called Fair Bredk, Control Data is. delivering remedial and
work readiness training to disadvantageg, unemployed yobuths in over 50 locations
throughout the country, using computer-based education as a primary medium of
delivery. Fair Break survey results show: 90 percent of program completers pass-
their GED exam; 83 percent of completers are placed in Jobs for further vocational
training: and 73 percent of those placed in jobs are still employed six months later.

At the Department of Army, PLATO is being used 'to train recruits who do not
have desired levels of competency ,of reading, math, or English. Utilization of
PLATO-delivered training has shortened time required to achiove necessary levels
of competency by 20 percent, thus helping both the Army and the recruits. ’

There are many statistics supporting the improved speed with which the student
can learn, compared with traditional methods. It is more difficult to capture statis-
tics for the umprovements n{ttitude and motivation on the part of the students.
For &xample. Or. Anne Emery, Assistant Superintendent, Office of Public Informa.
tion and Communication, Baltimore City Publi¢ Schbols, has said, “I have seen
PLATO excite students and make them want to learn. I have seen the improvement
in attitide and grades. It will be to their everlasting shame if educators do not get
involved with, support, and use the system,” ’

Another aspegt of computer-delivered instruction is the increased mobility_which
it offers and thé linkages which can be made much more easily between our public
institutions. One local example of this is a program which was jointly entered into

hy the University of Marylahd and Control Data to deliver PLATO services to the .

Baltimore School System and the Baltimore CETA prime sponsor. Control Data
turned over to thd University of Marvland its PLATO client base in the City of Bal-
timore. The University of Murylanq has acquired their own central PLATO delivery .
service and is now in the early startup stages of delivering PLATO services to the
greater Baltimore communities. THis has resulted in linkages between the universi-
ty of Maryland and the Baltimoré School System. Both the University and the
School System ih Baltimore will be the benefactors, and the education of the public
school studeyt in Baltimore will be the primary benefactor. The concepts such as
the wall-less classroom can easily be jmplemented with this type of technology.

A number of majopgiprporations are using training delivered by Control Data,
pupont. United Airlines. Shell, and Federal ERpress. All of
these companies (@#¥%ing at the issue of improved productivity, and they are
achieving that improved pr‘(failctivi(,y through training. ™ «ffectively deliver that
training, computer technology is' the dnly practical w.. (o go today. Labor :nd
travel costs are just too high. Fyrthermore, because of the nature of the training
which must be delivered, one must insure that it is delivered~accurately and effec-
tively and that the individual.understands the material thoroughly.

-It has been said that, if productivity is America's problem, the solution is educa-
tion. Cohputer-based (-lducatmn is the means of delivering education efficiently and

quickly . - .

L
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How'the gompuler sysiems and services
of Congol Data Corporation are used in educalion .

‘\ -
NGO}
CONTROL -

DATA

PLATO System Spurs Baltimore
Studenis to New Achievements

. by Anne 0. Emery, Ph.D.
Puncipal, Walbrook High School
Ballimore, Maryland

Last June (1979). 208 of the 538
Walbrook High School semiors lailed

ity of Batimore mathematiCs and/or
reading proficiency tests mandatory
tor the first bme lor graduation Need:,
ing a quick, eftective oluton. we de-
cided to reeducate the students with a
concentrated. computer-based basic
skills learning program

Atter 60 days of using the Control
Data PLATO system lor basic skills in-
struchon all but mine seniors passed
1he mandatory tests .

Although we have used the PLATO
system at Walbrook for more than fivow
years. including a small pilot opera-
tion, we have only 12terminals Many |
of the seniggs who faled the tests last
June hpdnt had access to the
computer-based educaton system If
we had our “druthers.” we would have
100 terminals because a large number
of studgents enter Walbrook High._an
nner-city school, with reading and
math skilts beiow the stxth-grade level
The statt of just 110 teachers has Only
three years to work with 2.500 puprls

Fortunately, though. S0 percent of
the students chosen for the PLATO
program increase thew achievement
levels Youngsters a1 both ends of the
lgarming spectruMm have advanced as
many as three grades within a single
school year Because of thase resufts
we apply the PL ATO system as much
as possible

#ore than 200 <tudents currently
are taking basic Skils  about hall of
them inmathematcs and halfin tead-
ing Anothet 60 are n foreign, lan-
gutige classes. and we have a smal-
tering of gited youngsters taking sub-
jects not usually taught at Walbir ook

[£S

Alfogetner, about 125 children re-
cewe PLATO instruction daily, usually
spending ha!f ol a 50-minute penod al
a terminal. learning a skill, and the
other. 25 minutes N 8 MOE conven-

.tional teacher-classréom session,

tearning how 1o apply the skills
Our stalf recommends students for
the PLATO program: departmant

heads give approval Senlors\r\eednng .

remediation have priorty Based onin-
formation frpm a prgtest taken by a
child at a tdinal, the PLATO system *
then suggests where the student
should be placed in the curhculum and
which tnstructional rr\alenal-should be

uliized A youngster usually spends
‘one semester on ihe system..

" Getting students to use the termi-
nals 1s no problem They are clamor-
ing for them al the beginning of the
day. we have to chase them away In
the aflernoon, and.they would come n
on Saturdays 1t the SChoot were open

Mofeover. some parenls have
moved mto the Walbrook distnct s0
ther children. both gitied and those
needing remediation. could take ad-
vantage of the PLATO systel

Cormputer-based educamf 1s$just
one of several approaches we use to
motivate ous children But i1 1s uﬁoi
the most eftective because the PLATO
terminals Provide an individuahized
self-paced tramning environment in
which the student competes Only
against himselt or herself eliminating
unnCcessary peer Pressure and em-
barrassment This detuses the fostility
tound 1n a child who has expenenced
a lack of success in the past and an-
nepates a lack of 1 n the future

Each und within the PLATO Basic
Skills curnculym has one or more ob-

. v ¥ n
Ninety percent of the Wllhmallnudgnu who

used the PLATO system In a remedial pro-
gram sdvanted thiee grades inone year.
’,

jectivgs which the sludenl must mas-
ter before he or she can move on to
ancther unit The beginning units have
several simple objectives: as the stu-
dent progresses. the objpctives be-
come more complex. Kowever, the
student may scpeat all achvities In a

- unil @as many imes as necessary to

master a given objective. And no one,
not @ven other students working at
terminals alongside, 1s awapé of. how
long 1t takes

By presenting matenalin small in-
cremants. the PLATO mréthed enables
the gtudent 10 build A history of suc-
cess‘;s It encourages him with 1m
mediate leedback/ impossible in a
conventional clayhroom system This
reintorces and sypports the successes
and motivates/he student 10 work
g, seds that he can
the conventional

learming appragsi.may take so long
that the chid 1s Yurned off and quits
trying conlinued »
'
ed
!
{
e
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PLATO s considered an aid lo leathers a well as sludentsaTeachers receive precise perlorm
ance measurements that indigate 1l 3 sludent needs personyl heip -

Teachers Learn Immédiately When
Student Needs Special Help

- Student nteres! emamns ah white
the chid receney PLATO inabiuchion type” ot individual remediation that
thanks N part o Course content 1o most teachers 10 typical classroom
ynamic areeated cartoon desplays stuatons simply canbiot give it stores

ang to the e e ealare ot the data or each stuaent s progress
Preset 3o Teo gl to ne o by whach allows the leacher o, eviluate
SMply fouching e e g s qornon thee child s eftorts,
or keying in gaty They can ewen for exarmpie it a youngsler is
chouse paths at instigihon NereDy spending tho much tme on the Wtoral
gainag greater control of ther own Aspects the tedcher can surmise that
learming environierits he or she s mwnlg a prodlem deter
The Basc Mymematos S iy runing the task dronterpreting the
course inCludes numbier concepls traing matter Which requaes only a
dnthmetc ppetations wivok NG Nym trrd grade reading level .
bers fractions 11 Jewrndis andg dpe At that pant the Ieachcq\’vll spend
C13 AnGhCabors Ty 0. 1t mors bme voth the students With hait
[ERVICTEAIN “ Lo e v oamd S verage basic shils Gass 39 the
ceataemint Tne Baei Re VLOG O tentandis al any one bme e 1eacner
Gty s inchedes Eutg e Tl o b mote hime 10 work with sludents

The PLATO systermn provides the:

Word structure tuncament Al Tre parposéd ol PLATO 15 18 anwst

Tary eve LT e7 ar g L e cuim , Our Statt Nt reptdce 1on fqot wathout

pPreres aoe skl At avige it tat PLATQ computer bashrd eduration

not Cartenty Lserl at Wall took s a we d have losl our entre Labp prov

Basn Languaae DRoas ol whuetr Qram due 1o budyet cuts

- S aede S0 e dred weardd T PLATO wysteem oy senid g
[ RN T B R T Uk e

ics  sciencew and foreign ‘languages ™

For instance one gitted student v,
stuthies taqonometry, not usually of- -
fered ot Wailr ook, via the termimals

He o now going malhiematics at the -

woe e level gnd hastbeen accepted

at the Massachusetls Institute 'of Tech
nology . .
Goud academic standing is required
to paricipate in athletics  of course
And at a student 1s on probation, he
cant use PLATO This 1s a real
motivator. because the youngsters will
sacriice Much 10 keep that privileg .
Significantly, the PLATO expenq%
has shown that the dichotomy 15 nDt
always that great between youths
negding remediation and the gited As
an example, a senior studen! was re- .
terred to the PLATO syslem as a fail-
ing student a‘coﬁmc of years ago He
15 NUW an nutsmndrn‘g scholar, stud:
Ing computer programming. helps
develop programs and asssting Con
lrol Data representatives in de-
monstrabng the Basic Skills programs »
10 educators in other ciies * i
In summary. at Walbrook High
School we use many means to chat- .
Ienge students and motvate them to
achigse here S0 they cqn meet the -
chalenges ot goliege and:or the word’
of work
The PLATO system is just ond of
those means and it has been uniquely’
successtul in helping students make
Quantum strides in basic mathemat
and reading Mastenng those via
areas 1§ essential it our young peoble
dre guing 1o succeed in ife, no matter

)

The onty snorcoming we curren %
W IR e Gyntemas our one dozen ™ e

-ahal yadstek we Ose for sua:stﬂ\(

. o ' . St e e e A L ngchited earber, we
gL ’ Wit e had 100 g
N -
T ~. '
T T ] T L L o A I e g M,mm,./,,gn . B
. . f . e PR PEE TN At Ll e Ly oandn Controt o .
o , s R S A 0o M eapor, Minn 55440 , .
'“‘QL Lithgd202 389
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. i
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Interactive Training
in Cardiopulmonary Resuscitation

. ~
Computer and oideodisc technologies conmbine
to proctde instruction e lifesaving techniques
Diavid Hun (trector
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The Interpretjve Language Used to
Program the CPR System

‘ “aumer Research

4 The mifRretive language developed for the CPR courte contams over A0 dif
famt operanions that make possible the programmung of the vanous hardware
elementyof the system (hght pen Apple video display videodisc audio tape and
manikis) The language » semilar to assembly language with the tamilar op
code-argument strurtury known to bly-lang progre s About halt
of the mstructions provule the computational and logic abdities of 3 16-bet pror
cessor whue the other half © dedicated to the special hardware elements of the
system :

A puteerful sublanguage exists for displaying rext and ow and high resolution
gruphics on the Apple vudeo screen and for. buslding tables for the light pen com
mands to work from The tables for the pen command contain the number of en
tries in the table and each entTy contatns the 1y sart and stop coordinuates ror
an actroe regron and an vrvert regron When the pen command executes any
detection of the hght pen in an actsve regiont of @ meny selection will cause the
text o the Troert regron to be highlighted (black text on & white background) to
mdicate the current selection and when the pen moves on tu another beld the
previus held s changed back to normal and the new held v highiighted
Tuuching the 1p1g on the pen ' mahe 8 mumu el tion will vetusn o aumber in
dicating the talfe mdex that was highlighted last artd a tone souruds va the Apple
sowaker o awtio feedback

Listirng 1 shows @ sample o segrs oded . (e oot
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prove performance Figure 3 is a flow
chart of the part of the program that
teaches external chest compression
In the text box on page 126. Mike
Laumer gives some insights into how
the,_programmtng was done Ligting 1
13 a sample of some code that Mike
wrote in the interpretive language
developed tor the CPR project

The Light Pen

There is a big difference between
uning a light pen to simplify a few
types of input and using a light pen as
the only input under user control In
our system. the light pen had to do
almost everything that a keyboard
can but without the keyboard's com-
plexity

We organized the use of the light
pen around a menu of nine chowces
The student wouldl choose one of the
nine items by pointing the light pen at
it and, when the blocklamund the
item lights ups touching the place be.
tween the light pen s two metal n:
The ntne choices. as shown in ph
3. include searchtng a subject index
vocabulary check. rediewing the last
15 seconds of instruction stepping
through frame by frame practicing
on the manikin. taking a break re-
suming the program after a break. re.
questing a quiz on matenal that the
student thinks he or she knows. and
calling a live person for assistance

Stnce it was vital fo give students
the sense of being in control, we
wanted the menu to be available
always We Hecided that two moni-
tors were necessary apd would add to
the systems capability One would
always be available to take input

from the student and to display out
put from the computer The other

.would constantly display information.

trom the videodisc At imes. we dis-
covered. the two monitors could
‘work together as a highly sophusti
cated instructional tool Furthermore
the cost ot the second monitor was a
small part of the cost of the whole
CPR ayster .
It at any puunt us the Instrudtion (e
student gets bored rehashing. say the
anatomy ot the heart the student can
switch to | know this Quiz me o1
to 1 want to try the tmankin Such
frecd.an hoeps students interesied
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.To provide tor alphabetx nput
from the students, we provided a
‘word template” systerh that provides
a listing of the alphabet and allows
the student to spell out a word by
touching characters in the st Photo
4 shows the template tn use The soft
ware here can handle most gusspell-
ings of the words intend Rather
than tnsisting on exact speliings the
software checks to see 1f key letters
are present in the correct order |t the
student 1s trving to spell puise thé
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software will unders’and so long as
the student enters tue letters PLS ' 1n
that order regardlesy’ of the letters
that come before after or in be-

~tween

The light pen provides access to
sgveral ditferent levels ot explanatten
ot the key vocabulary wordy Each
level may involve printed and spoken
explanations  and labeled 11f8tra
The tirst definition provided 1s
short and simple letting the student
quickly check the correctness of his or

fions
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her understapding ©of the term The
student can always use the light P
to gnter T M" tor “More " to gel a
deeper level of explanation Photo 5
shows a trame with a basic explana-
tton oM PR

Students also use the light pen dur
Ingguizzes as shown in photo 6 P'ro
wding difterent levels ot explanation
on demand helps to implement the
mosar concept of learning. as op-
posed to the traditional step:by step
samrﬁ)r<verycm_ linear concept
The system meets the needs of each
student  People who  want
thorough definitions can always get
them People who just want to lean
enough to pertorm CPR need not go
to such lengths

One benetit of the mvsal, appevach
1s that a single nucleus program can
difterent levels ot
learning needs This helps a great deal
n Aulunuln.t;k\vtlupxntnl coats
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