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Introduction

E

Four years ago, fewer than half of the nation's
school districts owned a computer, today over 80 per-
cent of the school buildings have at least one In fact,
well over a million microcomputers were used for in-
struction in 1985. Educators are discovering that they
are confronting more than just the problem of acquir-
ing hardware Schools are faced with numerous prob-
lems, challenges, and opportunities. In short, “You
don't just plug the computers in "

Prcblems as basic as rewiring and as complex and
subtle as redefining curricular goals must be dealt
with Some of the challenges—scheduling, for
example—were anticipated, others, like defining copy-
right, were not. Perhaps, above all, educators are dis-
covering that bringing computer technologies into the
schools means change—anticipated and not, positive
and problematic. That, at least, was the message when
100 invited regional educators gathered in Orlando.
Flo-ida, earlier this year to share their experiences in
‘Bringing Ideas to Reality.”

The conference was the second such forum spon-
sored by the Southeastern Regiomal Council for Educa-
tional Improvement, and it reflected implementation
activities that schools and states are undertaking to
bring technology to the region’s schools. At the first
forum, in 1983, the invited state and local school educa-
tors, university representatives, and educational policy
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makers met to consider the implications of integrating
computers (and other electronic tools) into the
schools For many, the discussion was somewhat
hypothetical Although there was a sense of excitement
about what computer technology could mean, few
school systems in the region i..d much experience
with it—particularly on an instructional level Thus,
the discussions in 1983 focused on policy 1ssues.
teacher and student competencies in computer
education, computer literacy, networking, software
considerations, and developing state leadership

Two years later, some of the faces were the same,
but the chemistry had changed. There was a noticeably
sharper, clearer sense of purpose; conversations
seemed less tentative. The change that had overtaken
these educators was clear. they were no longer a group
of the simply technologically ‘literate”; they were ex-
perts who were moving the technology in many dif-
ferent ways to improve schooling for students Sup-
ported by a variety of state and local initiatives and
through a good measure of tmal and error, these educa-
tors brought to the forum not just 1deas for the future,
but realities: sophisticated, statewide data collection
programs, electronic communications networks, crea-
tive software and admunistrative applications of com-
puter technology; and—most importantly—many
innovative and demonstrably effective ways of using
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ibe technology to strengthen the teaching-learning
process.

Thus. the Orlando conference served, in effect, as a
classroom—a forum where these educators could
share the lessons learned in their efforts to bring tech-
nology into the schools. And share they did Over the
course of the two-and-a-half-day meeting, conferees
offered and absorbed a wealth of information—from
advice on how to use computers for grade reporting to
cautions about copyright violations

Running throughout the discussions was recogni-
tion that, in addition to the practical, straightforward
problems that must be overcome to introduce technol-
ogy into the schools, educators face a number of crit-
ical, as yet unresolved, issues-

Staff Development and Certification

Of all these issues, none is more vital than staff
development- preparing teachers to understand and
use computers and other technologies in ways that
best serve students Nicholas Hobar of West Virginia
observed that a “major issue of implementation” of
electronic technologies in schools is “whether or not
it'sajobrequirement.” If it1s not, then implementation
will be uneven at best A related policy issue is the
variety of certification requirements that are being
adopted or proposed by states in the region—from
general encouragement to teachers to have at least a
single course in “‘computer literacy” to, in other in-
stances, stringent evidence of competence

Determining what level of competence teachers
must acquire to understand and use electronic tech-
nology in the schools is at the heart of a seres of
important, often difficult, questions confronting edu-
cators. State and local staff development programs and
both teacher education and inservice activities gain
focus and direction when there is agreement on pur-
pose. Certification requirements, proponents say, can
provide that shared purpose

Accountability

Florida's Education Comr-issioner, Ralph D. Turl-
ington, raised a key policy issue when he noted that
technology provides the opportunity to increase
education’s accountability to the general public by
measuring outcomes in far more comprehensive ways
than has been possible in the past.

“We can use this type of information as a tool fer
stimulating support,” he said, “and also for shmulating
ourselves. When people know you're keeping score
and watching—and you can do that in very positive
ways, in my judgment—it can have enormous effect on
motivation and success. At any rate, it’s at the heart of
the strategy we have underway here in Florida. I believe
it will work.”

At the same time, conferees acknowledged the
growing problems of accour:tability in an information
age: the proliferation of information and educational
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sources, changing perceptions of “basic” skill require-
ments, and reporting concerns. It 1s clear that pres-
sures for using technology to increase accountabilty,
from within education and without, will raise new,
complex issues for education policy makers

Successful Reform

The Council's Executive Director, Charles J Law,
Jr.,challenged policy makers to move in newways in an
effort to engage people in the process of change at the
grass-roots le'el. The failure of many educational re-
form movements, he noted, has roots in the differcnce
between imposition and involvement “The simple
truth is, people need and want to be involved in
formulating changes that affect their destiny,” said
Law. ‘When that opportunity is denied or limited, we
may be sure there will be great resistance toreform and
change.” Policy makers are challenged to find ways to
make full use of the new technologies through a proc-
ess that fully engages those who will be asked to uvse
them, he suggested Evidence that this is occurring in
the various states is uneven

Appropriate Tools

As much as the technology has de:eloped in re-
cent years, 1t needs to change even more, these experts
agreed. Itis time, they said, that hardware and software
be developed specifically to address the needs of
education. This plac2s an obhgation on policy makers
to ensure that educators who are technologically
skilled—few in number, but growing—are engaged ful-
ly in the planning process

This report offers, in summary form, much of the
thinking and discussion presented in Orlando Its pur-
pose was suggested by the conferees. to share two
distinct, but closely related, kinds of lessons. The first
of these, summarized 1n Section I, are the practical
lessons with immediate application Much has been
learned 1n the last two years about using electronic
technologies to improve instruction and school man-
agement, and conferees were happy to share the bene-
fits of their own efforts—from warnings about pitfalls to
recommended shortcuts

In Section I, the focus shifts somewhat toward the
future Jor, even as they compared notes on CAl and
networking configurativns, conferees acknowledged
that “introducing technologies into the schools” had
important—and often unexpected—long-term im-
plications as well. While “today’s” problems were dif-
ficult, they agreed, “tomorrow” offered greater chal-
lenges still. At one end of the spectrum were the con-
cerns expressed by keynote speaker Marv Alice White,
who urged conferees to ‘recognize how these new
technologies will impact upon the schools. andhow
they wil! change the role of school in society " At the
other end loom more specific and immediate concerns
about training staff and dealing with copyright laws in
an age of electronic communications

7/




Section One:

Technology
and Today’s Schools

Q

Local Initiatives
to Promote Technology

“When the idea of computers for our school was
first broached, some years ago, the first authoritative
response was, ‘That's a toolish idea’ When interest
persisted, and the idea surfaced again, we were told,
‘Well, it may be okay. but the time is not right ' Then
when some people actually began using computers
and the idea refused to go away, we heard, ‘Yes, it's a
good idea but we can't afford it ’ Finally, when com-
puters began arriving in our school, we heard the com-
ment, 'Of course I was always in favor of 1t anyway ™

That story prompted laughter and many nodding
heads among the educational technology pioneers in
the Orlando conference room While facetious, it also
was a familiar expenence for mo.: coiferees The real
point of the story is that local-level imitiative, by an
individual or small group, has most often been the
catalyst in introducing computers into schools. Inter-
est and pressure from parents has perhaps been the
second most influential factor in spurring interest in
computer education over the last four or five years.

However, while there are similarities in the experi-
ences of educators who have taken steps into the com-
puter age, there also are significant differences—and
those were shared in the remarks of three “electronic
educators” as they recalled how computers moved into
their schools. The implementation patterns were the
same. a search for funding. adoption of purposeful
guidelines, training of teachers (the most complex step,
all agreed), and, finally, bringing computer and student
into one-on-one contact. But, while the developmental
pattern was the same, the method of accomphshment
was different for each system

ERIC
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The “electronic educators” holding center stage ir:
Orlando represented small- to medium-sized districts
in Alabama, West Virginia, and North Carolina Col-
lectively, Herbert Alexander, Marilyn Stone, and Judy
LeCroy made these key points, honed by their experi-
ences:

4 Introducing computers into schools is a com-
plicated business, replete with unexpected problems,
ranging from temperature control and the potential
need to rewire classrooms to overcoming the resis-
tance expressed by many teachers

4 Yes, it's true. Computers do enhance learning for
students, or at least that's the new of these educators
working “in the electronic trenches” since 1980. As one
said, “Computers in our school have had a positive
impact on student life Kids come to school early and
leave late because they're interested in learning. Com-
puters have improved public interest in and support
forour schoois and strengthened our relationship with
the public " Computers, in sum, are getting high marks
from these educators for helping education do its job

4 The key to getting results is the training and in
volvement of teachers The - districts are using a vari-
ety of inducements that are working. arranging for
substantial purchase discounts on computer hard-
ware and software for teachers who wish to own their
own machines, working with area teacher training in-
stitutions to establish credit courses in computer in-
struction, encouraging teachers to borrow computers
to take home over weekends and holidays, involving
teachers in establishing guidelines for the use of com-
puters on various grade levels and for purposes such as




special education, mdustral arts, and voeational edu-
cation, and arranging 1.9-cost summet traming expern-
ences for teachers who want them Not surpnsinglv,
teachers respond with mterest and enthustasin to
such overares That 15 a prineipal reason, said these
three edurators, that they can report on success stories
n their districts

4+ While fundimg may be a ditficult issue, these edu-
cators have obtamed support from manyv difte.ent
sources, ncluding parent-teacher organizations, state
grants programs, and federal prograni funding for the
disadvantaged

4 The sigle greatest problem expressed by these
educators 1s the need for additonal computers The
elementary schoolinWelcome, North Carohina, has ten
machines for 800 students One computer 15 desig-
nated for each grade level and 1s shared by four to five
teachers, and one is used for special education “The
goal—and the very real need—is to have one computer
for every classrcom,” smd Media Coordinator Judy
LeCroy Raleigh County School District inWest Virginia
got an earlv start in the computer business and thus
has become a pilot program for the state, reported
Marivn Stone, and now has about 650 computers avail-
able for use by 18,000 students—the be . t computer-to-
student rato in the state Reporting for the small «ls-

trict of Medfield, Alabama, Herbert Alexander agreed
he would like to increase substantiallv the nunmiber of
computers that he has contigured nto a seves of lab
settings
4 The three educators-—including Principal
Alexander—agreed that the iunolvement, mterest. and
support of the bulding procopal s the erucial in-
grechent m successful mplementation ol technology
mto schools Without it chanees of suecess are remote
at hest, thev agreed
As a closmg comment, Judv LeCrov noted there's
sull a place tor humor even when deahimg with some-
thing as potentially threatening as it s percenved by
many! as a computer At the conclusion ot traming
programs with teachers, she said, a "Certificate of
Achievement” 15 awarded to participants ‘It has be-
come one of the most coveted awards mthe district” by
teachers who clearly understand theyv will never be
replaced by something as literal and dumb as a compu-
ter The certificate reads "We have not succeeded in
answering all your questions. Indeed, we sometumes feel
we have not completelv answered any of them. The
answers we have given only serve to raise a whole set of
new questions. In some wavs we feel that vou are as
confused as ever, but we believe you are confused on a
much higher level and about more umportant things.”

Aruitoxt provided by Eic:

Integrating Computers
into Content Areas

Listen for a moment to North Carolina’s Doc
McCulloch, the state education department's consul-
1ant for art education-

‘I take great pride i art teachers. Thev are willing
to take risks. So I'm not surprised that it was m art
education that we established one of the first in-
structional models for the use of computer technology
Of the twentv-three teachers involved, onlv twe had
any famiharitv with computers Collectively, they sad
they wished thev had not entered the program. be-
cause it forced them to unlearn so much of what they
knew and made them start over with a fresh pont of
view."

Computers have a way of doing that challenging
traditional thinking, insisting upon clarity, rationality,
logical thinking Even in the arts

McCulloch was among the North Carolina repre-
sentatives speaking about the integ:ation of new tech-
nologies into the content areas in theiwr state—
speaificallv, 1n the arts, vocational education, and

writing. Therr collective experiences and extremely
positive outr omes proved valuable models for the
conferees.

Technology and the Arts

North Carolina’s coninuing "Electronic Art” pro-
gram began in 1983-84 in six elementary, eight nuddle’
juntor high, and nine secondarv schools More than
3,500 students participated, "and thev came carlv and
left school late” said McCulloch “Attendance im-
praved and drop-outs dechined in all of the programs *

Each participating school purchased a computer
and recornmended software (total cost. about $4,500
for exclusive use in the art room The program was
eclectic, reaching out to high- and low-acinevers the
gifted and talented, and special education students

“The role of the students Lecame an miportant
component to the success of this project,” sand MceCul-
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loch *Thev were encouraged to bhecome actwely in-
velved in the training processes necessaiy for the art
teacher and other peers " During the vear, additicnal
training was offered to the teachers "We found it dit-
ficult to keep up with them.” said McCulloch. “A lot s
determined Dby the teac hers themsehes At the end of
the vear, more than halt ot the teachers decided they
wanted to attend additional trammg courses We
found that space. time and access to the equipment
are important—because the computer truly is a per-
sonal tool " There were other findings. as well

4 Hardware and sottware chowes are of enfical im-
portance Touch pads a desktop mouse. light pens,
and graphic tablets proved to be invaluable. But there
are still real limitations “The computer, great as it is, is
still a machine that needs improvement It's not the
machine we need in education.” smd McCulloch. "We
need to design a different tool Not only do we need
different courseware but we mmayv need different hard-
ware to be applicable to the different courses. Right
now the same machine shows up in anv instructional
area. In art we may need something a little different
than in language arts The otherside of that coin is that
we as educators are trving to adapt our traditional
instructional methodology to a new tool We need to
work on both of those issues

4 The State Department of Public instructionbuilt a
network svstem 1nto the project that proved to be "a
major factor in ensuring success When anvone had a
problem, he or she could Immediately locate someone
with golutions ~

4 Technology was used to teach traditional art con-
cepts applicable in the various media One important
outcome, said McCulloch *QOur attention became fo-
cused on the realization that electronic art1s a new art
medium and desenves to be explored in its own right *
(See box)

The program has been such a success 1n North
Carolina that curmculum components are being de-
signed to ensure that the computer becomes inte-
grated into the art education program in every school
*Evary aspect of electronic art will be explored within
the state curriculum,” said McCulloch

Further. with the help of state education experts.
many of the 21 teacher training institutions in the state
that offer certification tracks n art education are in the
process of developmg a component in electronie art for
their students

Electronic Art
in North Carolina

Art and computers make an interesting mix:

4 Traditional art concepts can be taught
through the use of computers, and then applied
to a variety of media.

4 A significant application is the understanding
that electronic art js the newest wave affecting
the 2rt world. It is, in itself, a legitimate art
form—the art of the 21st century.

< True integration of all the other art areas can
be possible to the user. Dance, drama, music, and
visudl art can be composited into one singular
media display. The user controls other elements
such as sound, movement, and color.

4 Linked with the videodisc systems, the com-
puter becomes an extensive teaching tool for art
appreciation/history instructions that allow the
student to interact with computer assignments.

—Doc McCulloch

Consultant, Art Education,
North Carolina

Department of Public Instruction
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Vocational Education

“Give a kid a hammer, and evervthing becomes a
nail Gie all teachers a computer. then evervthing
must be taught with a computer’ With that hind ot
approach,. says June Atkinson, “computers are quieth
stashed in closets, computer labs remain empt. and
money 1s spent for tools that are not being used "

At the heart of using computers for instructional
purposes. she says, are answers toa series of questions
What will this tool help us do? Will it help us achieve
positive results? In ierms of time and cost. will we be
able to achieve resnlts with computers that we could
achieve no other wav’ And in vocational education we
need to ask another gquestion. Will these tools help us
prepare students foi the job market’

In North Carolina. the answer to that last question
clearly is “ves " As early as 1979, educators were talhing
with people in business and industiv to estabhsh
prnorities for computer instruction with a vocational
orientation. “\e asked them to look 4t our curnculuin
tell us what was outdated and shouid no longer be
taught, what competencies could best be taught on the
computer, and what kinds of tasks computers were
performing in the marketplace.”

Accounting emerged as a top priority for a model
program, and businessmen and educators again sat
together to review software programs and formulate
program objectives “Next, we carefullv selected eight
business educators and gave them thorough tramning

Writing
with Computers

Michael Fry offered three concepts that have pro-
ved their value in North Carolina for eifective use
of computers in teaching writing:

4 Be sure that the teacher understands the
equipment and knows how to operate it. The
teacher must understand how microcomputers
aid in writing,.

4 Have the teacher train five or six students
to use the equipment and software. These
students will require a substantial amount of
practice time on the computer in order to have
a full understanding of its potential usefulness in
the writing process.

4 Have these students help train the re-
mainder of the class by demonstrating the hard-
ware and software, answering questions, and
supervising small groups of students as they prac-
tice on computers.

with computers and the selected software programs
Theyv. in turn, held a sertes of workshops throughout
the state for accounting mnstructors.

"Our objective, reallv, was to create unrest among
the accounting teachers We wanted these teachers to
perceive the computer as an important nesyv tool in
their discipline and to be nghlv motivated to gan
expertise in its use—as rapidlv as possible " The strat-
eg\v worked. An electronic network now links a+ count-
ing teachers throughout the state. as thev conitnue to
gain experience in using computers to teach account-
ing

Vocational educators in North Carohina engaged in
similar processes as thev introduced computer in-
structioh 1m:to business and office education, heaith
occupations. honte economics. agrculture education
industnal arts, marketing and distributne education
vocational development. and trade and industral
education A kev step. in eveny instance. has been col-
laboration between content and mecha speciahsts 1n
designing the most effective wavs to provide students
with computer shills and engage them m computer
assisted tstructional activities and skillful use ot re-
sources in the prnate sector

Computers and Writing

It was Dorothy Parker who said, "I hate to write 1
love to have written " Michael Frv of the North Carvlina
state education agencyv reports that "by using com-
puters, we're able to get students to that ‘Ilove to have
wTitten' stage a lot more easily "

A five-step computer program for improving the
writing skills of fitth graders has experenced notable
success The steps are prewnting, including resvarch
drafting ithe "no fear. no consequence” approach: re-
vision. prootreading and publishing "While the neces-
sanv seftware will depend on the age ol the students
and thewr level of shill development.” saud Fryv. " the low
preces of hardware that are essential melude the com-
puter, a momt w. one disk drive, and a printer”

Prewniting actnities include choosing a topic. de-
ciding what form to use in wnting about that topic, and
completing research Teachers are activelv imohed
with students in completing these steps. encouragmg
them to go bevond traditional printed references as
thev learn more about their subjects Thex sometimes
view films and videotapes, even tap into database ser
vices via modem,

In the drafting stage. teachers encourage students
to write cown their ideas freelv. wath little concern tor
errurs In spelling, punctuation. or grammar Drattwork
is usuallv done at the computer Teachers are equally
involved in the process of revision and editing. finding
it a particularly useful time to work with students to
strengthen skill areas. Tutorial and dnitl-and-practice-

I
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programs, as well as educational games, often are used
for this purpose These actwvities lead to a final editing
of the student’s paper.

Multiple copies of the fimished work are printed
for distribution to other students and for display on
bulletin boards Dorothy Parker probablv would agree
with Fry’'s comment that “students find writing imuch
more rewarding when they know others will be reading
what they have written.”

Summarizing this successful program. Fry made
these observations: “We found that usinga computeris
fun Kids are used to 1t, it's hke an arcade game. i here
was no reluctance to become involved. What we were

surprised and delighted to find out is that students will
commit words more easilv to a microcomputer than
they will to a piece of paper There's something less
permanent about putting writing in a machine when
you know you can go back and correct it

“Computers can do things that humans cannot, at
least as well, and that makes ther.1 exciting tools in
developing communications skills They're fast—
much faster than humans. They're flexible. They're
infinitely patient They are accurate, and they'll do
exactly what they've been told to do. They're probably
the only thirg in the universe that truly follows direc-
tions.”

Major Statewide Programs
for CAI

Every state educatinrn agency in the region is work-
ing with local districts to encourage effective use of
technology. Most use advisory groups or statewide
commissions to cenduct studies and formulate guide-
lines Where the legislatures become active in the issue
and provide funding, more even development through-
out a state is I’kely to occur. Such was the case in two of
the region’s states—Arkansas and Tennessee—whose
two very different developmental paths were shared
with conferees

Two top executives raised $300,000 over breakfast
one morning to launch Arkansas' public schools into
the computer age. Tennessee doubled 1ts sales tax to
improve basic and computer skills. These represent
examples of the various funding patterns that states
have undertaken to provide comprehensive, ambitious
statewide electronic technologv initiatives in educa-
tion. Purposes and objectives of the statewide activities
were different in important respects

Praject IMPAC in Arkansas

Responding to fund-raising efforts of the president
of a major utiity and the head oi a large computer
software company, tie legislature establ'shed the
Arkansas Commission on Microcomputer Instruction
in 1983 to conduct a two-year applied research pro-
gram, with funding of $2.5 milhon

A professional ste™ of seven headed bv Cecil
McDermott has made Project IMPAC (Instructional
Microcomputer Project for Arkansas Classrooms) live
up to its name “Part of my job,” said McDermott, “has
been to survey the literature Since 1962, there has been

Q
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ensive research done that we can't aflord to over-
.ook in education Itsaysalot of thingsious bout bow
to create an unbalanced curnculum real quick with
new innovations " ‘See box/.

Based on stafi research. the Commssion de-
veloped a prograr: and cailed toi applications. “It's a
tiree-vear ride,” said McDermott “We pay all the ex-
penses, but it's a research and development program
It involves pretesting, posttesting, and so on.”

Eighty-nine schools apphed for participation iin
the program The 22 salected “represent the students
more than the size of schools.We're arural state, so we
went where the children are There are a number of
medium-sized and large distncts involved "

The programs were descnbed as “nothing earth-
shaking, just a good. basic introduction to CAVCMI
We, by the way. have not spent a sirgle dollar on
computer literac: in grades k-8 Our state is not in-
volved in computer literacy at all It was the first deci-
sion made by the Commission

Research on CAl

Project IMPAC's mai~r research review on
computer-assisted instruction produced “seven
generalizations about CAI with enough regulari-
ty to inspire confidence in their use,” said IMPAC
Director Cecil McDermott:

4 CAl is most successful in helping learners
attain clearly specified objectives, especially in
the basic skills areas.

4 CAlsaves a significant amount of time over
“conventional instruction,” as much as 20 to 40
percent.

4 Retention rates fol' swing CAIl are at least as
good as, and often better than, reteniion follow-
ing conventional instruction.

4 Students have positive attitudes toward
good CAI programs and dishke poor programs,
especially those over which (ney have no control.

4 Tk : appropriate instructional time for CAI
from both a learner and administrative stand-
point is 12-20 minutes on task four days a week
ia a given subject.

4 Tutorial-drill-practice CAI are effective
types of courseware. Courseware incorpoi ating
both Behavioral and Gestalt psychological prin-
ciples increase effectiveness.

4 Achievement gains in reading are about 70
percent of the gains in ma ematics when in-
struction is supplemented with basic skills CAI

IMPAC has been invob ed in ihe development, -
plementatior1, and evaluation of 4 dhfferent proZrams in
the 22 schools, wath the participation of 111 teachers
grades 4-6

Computer Managed and
Computer-Assisted Instruction

A CMI-CAI program is being conducted to find
ways to use microcomputers for basic skills instruction
in mathematics, reading, and languvage arts Course-
ware and managenient software are on a 20 megaby te
hard disk networked to 24 micros in the schools. one
teacher at each of the grade levals. 4, 5, and 6, has eight
microcomputers in the classroom Instruction is being
managed so as to prescribe and monitor the actual
lessons taken by the students Records are kept on
student performarice and indicate whet' =r specific
objectives huve been attained

Computer-Assisted Instruction

This component is similar to the CMI-(C Al pro-
gram except that floppy disk drives are used with
stand-alone coniputers in the classroom: computer-
managed nstruction plays a less important role
Teacher management «ad control of access to the
computers is crucial in both programs In most
schools, two teachers at each of the grade levels 4. 3
and 6 have four computers in tneir classrooms

Microcomputer Basic Skills Laboratories

Alab has been set up in one school district using a
network with a 75 megabvte hard disk There are 24
nuiLius i one room; several groups of students come to
the lab each day for about 24 minutes of on-task actn -
ity A 30-unit lab with similar equipment has been set
up in another district, and functions much the same
way

Basic Skills Testing and Prescriptiie
Program

Two school distiicts are implementing an \than-
sas Basic Shills Mathematics and Readmg tesung Pro-
gram tor the mucrocomputer .\ management system
and CAl program: are included in the project

‘The project has held two writing conterences and
developed three in-service course guides that are bemng
used in thirty in-senvice training centers m the state A
recommended courseware list has been developed
and made available tc Arkansas schools for use mn
selecting basic skills courseware includirn . mathe-
matics. reading, language arts, social studies and sci-
ence. An updated supplement is published e ery o
montha.

with anticipated additic nal funding trom the
legislature, Project IMPAC expects to add 60 additional
schools over the next two vears Then. it ali goes as
planned, the program will become statewide based on
an entitlement formula.
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‘Computer Skills Next'in Tennessee

Tennessee's legislature captured national atten-
tonin 1984 when it enacted its Better Schools Program,
estabhshing a career ladder for teachers and providing
$9 nmulhon to mtroduce computer-based mstructional
programming tor 140,000 students i grades 7 and 8
The program emphasizes the notion of “Basie Skills
First™ as a first priority, sand Betty Latture of the state
education agenev “Computer Shills Next’ (CSN) fol-
lows not far behind in our school improvement plan ”

Allocation of funding for the computer program
followed a two-vear study by a statewide commission
A major concern was providing eftective trainming for
about 900 teachers In one summer, 900 teachers were
trained in the fundamentais of the planned course in
an intensive, week-long session, followed by a two-dav,
hands-on workshop

CSN In Ternessee 1s a computer hiteracv course
offered in over 600 schools for everv 7th and 8th grade
student in the state The curriculum includes the his-
tory and social impact of computing, an introduction
to programming, word processing, and data bases, ard
CAl software About 8,000 single disk computers, with
color manitors, were purchased for the program—at a
cost of about $730 each This provides a ratio of about |
computer for every 20 students Each elementary
schoolin the state also received a more advanced mod-
el to mn the Basic Skills management program

Further, each schoc  .cewved a $500 grant to pur-
chase instructional software of its own choice Nine
support laboratores were set up in developmental dis-

tricts across the state There 1s also a statewide WATS
line—t tunctions hke the Help keyv on many computer
kevboards—to provide technical assistance to those
who need 1t

The program provided $150,000 to estabhsh six
software clearighouses Each location supports a dif-
ferent subject arca language arts, vocational and fine
arts, public domain, mathematies. science and social
studies, and admmistration/school nianagement The
public domam clearinghouse has over 400 p. ograms
available at a cost of $2 each for disk and copving

Tennessee also has adopted a state purchasing
contract for computer hardware, making the purchase
of equipment simpler and quicker for local distrcts

Other features of the new emphasis on high-tech
in Tennessee's schools

4+ Thirty school svstems subscribe to the special
education network, SpecialNet, with services ranging
from electronic mail to updated national data on
special education legislation and programs.

4 The State Education Department 1s mannmg a
microcomputer demnonstration lab for both hardware
and software in Nashville. Hardware from four major
vendors and software from manv sources are available
to try out.

4+ Asas true of most states 1n the region, Tennessee
is a member of MECC, making even more programs
available tu the schools

4 Tennessee's Education Department is publishing
a technologv newsletter, has formulated guidelines for
secondary special computer courses, and 1s develop-
ing computerized data collection procedures tor
special education programs.
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Building
Elecironic Networks

“Telecommunications.” It's a word that ex-
emplifies the whole notion of an Information Age, pro-
viding for instanta..cous access to information, from
the library next door or the other side of the globe.
Need to examine 100 references in ed psvch to gather
information on learning theory? Flip on your computer
and modem, pick up the phone, and tap into a major
data kase. The task may be completed in less than an
hour, for a cost as low as $10—especially it you have a
clear idea of the information you're after Need to put a
100-page document into the hands of someone on the
other side of the continent within the hiour? Telecom-

municat’ »nakes the job simiple, the document can
be transinitted and printed ou' in elegant stvle in far
less than 64 minutes

What are the educational possibilities of this
rapidly developing technology? in Orlando, con-
versations were laced with references to networking
and the development of other multiuser, multitask sys-
tems And speakers from Maryland and Virgina re-
ported on their states’ efforts to link schools in a more
effective information-sharing system Highlights of
those presentations
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Maryland’s
Education Technology Network

Maryland’s electronic network, on line in the fall of
1985, will have a pilot program linking the network with
eight classrooms. By 1993, planners say, more than
1,000 classrooms will be connected electronically.

The most unusual feature of the Maryland plan is
the intent to develop a single standard computer hard-
ware configuration for the state's public schools
“Many standards currently exist for school-based com-
puters used in instruction and instrucdonal support,”
said Frank Windsor ol the state education agency
“Simply put, these standards are not cuompatible and
result in costly duplication of effort in the acquisition of
both hardware and software to meet instructional
needs.”

Maryland is addressing that problem by having
personnel of the Education Technology Network (a
unit of the state education agency) meet with partici-
pating LEAs to review, select, install, and evaluate a
computer configuration that will then become the
standard for Maryland's schools, K through 12

The network has four other major objectives.

Staff Development

Opportunities for state level and LEA staff to devel-
op electronic expertise will be fostered through the
network.

Software Review
The network and participating LEAs will review,
evaluate, and select from existing instructional soft-

ware and develop new software of 1ts own Adopting a
standard hardware configuration, said Windsor, will
encourage the developiment of omginal sottw are, sice
evervone will be writing for the same machine

Broadcast Technology

The network plans to increase public broadeast-
ing capabihties in Marvland to enahle LEAs to recene
software and other mformation via this medium on a
metered-use basis

Consortium

Finallv, Marvland plans to establish a multistate
consortium to serve as a large base to attract software
developers to the education marketplace, "and to allow
the economes of hardware and softv.are acquisition
possible on a multistate scale.” said Windsor

VNET in Virginia

IS ANYONE USING DBASEII FOR
STUDENT INFORMATION OR FOR
GENERATING IEP’S FOR SPECIAL ED?
WE COULD USE HELP IN WRITING SOME
COMMAND FILES. ALSO WILLING TO
GIVE ADVICE WHEREVER WE CAN.
THANKS .

WE ARE LOOKING FOR ANY PROGRAMS
THAT DEAL WITH nUSIC SKILLS TO
RUN ON AN APPLE COMPUTER. THIS
IS FOR COLLEGE LEVEL BLT EVEN
ELEMENTARY PROGRAMS WOULD BE
HELPFUL

These are typical messages on the Electronic
Bulletin Board that is part of the Virgima Network for
Educational Technology, a system up and running
under the auspices of the State Department of Educa-
tion since Ja.:uary 1984 Every public school in Virginia
has been iss:ed a user ID that permits access to the
network’s services from 8 am to 8 p.m, Monday
through Friday.

The system includes three components. a Bulletin
Board, Electronic Mail, and Software Evaluations The
bulletin hoard is currently restricted to queries and
arnouncements related to educational technology
The electronic mail feature provides for the transnns-
sion of private messages, up to 400 characters each,
that are accessed by pa.sword

Users of the system are invited to read lor print
out) evaluations of software packages or to “upload”
(transmit to the system) their c.vn reviews of software
programs. The system can contain about 500 reviews of
up to 1,000 characters (about 1 typewritten pagel each
The system also contains software reviews fram Micro-
SIFT of the Northwest Regional Educational Labora-

tory.
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Managing Electronically:
Making Schools
Work Better

Schools are complicated places to manage, with
untold burdens of scheduling and record keeping—
tasks more or less amenable to cential control No one
ever asks if such jobs as bus scheduling, grade report-
ing, managing the school lunchroom, gathernng data
for state and federal reports, or generating tests are
creative or pleasurable Thev are generallv acknowl-
edged to be king-size headaches that simply have to be
done

Technologv 1s changing school management as
profoundly as 1t is likelvy to change the mstructional
process itself Administrators are finding new satisfac
tion in their work as they ask the ulnquitous computer
to perform drone tasks that are, for humans, arduous
and complicated. Conputers seem to love them—or at
least they rarelv compiain

Conferees in Orlando heard a fascinating presen-
tation on the use of the microcomputer as a tool for
educators, and theyv learned about statewrde mforma-
tion and record management programs coming on-
Iine 1n Florida and Noith Carolina

J R Pennington, a school principal before he be-
came director of Georgia's Educational Technology
Task Force, plavs with compuiers like a kid with a new
tov His fascimation with the machines—.ith what
thev do and what thev can be made to do—s evident
and infectious.

As a principal in a small Georgra school, he was
anxious to explore the new world of technology  Like
niany others, he found existing softwaie hmiting in
many mstances and simpiyv unusable in others. Teach-
ing and learning together, he and his school colleagues
became “educational hackers'—eventuallv writing
their own pregrams or modifving others bevond
recognition For an hour and a hall in Orlando, he
captivated his fellow educators by booting up and run-
ning some of these home-grown products. The pro-
grams fell into four categones. teacher utilities, ad-
ministre e uses, instructional uses, and planning

Pennington's running commentary, as he de-
scribed his test gereration and test sconng programs,
went something hike this.

“Ihave a file of questions on this disk that a teacher
made several vears ago 'm gomng to pretend that 'man
American history teacher, and 'm gomg to generate a
test Foerhaps last vear | had stored several hundred

ERIC

Aruitoxt provided by Eic:



Aruitoxt provided by Eic:

questions i a file of v own design Ud ke now togne
my students a test

“The computer comes up and ashs what file of
questions I'd ke to use 1'd ke to use a fite called
‘tnstory The computeris gomng to the disk and ioadimg
in only the index to those questions There are several

hundred questions 1 this file. so 1t takes a nunute or

two to randomize the index

“Then the computer ashs, ‘What objective wouald
vou like to measure with this test” I'd hike to measure
ohjective 34 "How many questions would vou hike on
vourtest? Normallv I'd select 15 or 20 Also, last week
taugut objective 32, I'll take two questions on that

“So I simply go through the process of deternuning
what objective I would like to measure, and how many
questions on the test will relate to that chjective When
I've finished, the computer savs, 'How many difterent
test sheets would vou like”' This means how many
different forms of the test do I want to create If there
are 50 questions on the disk about objective 32, and 1
want 20 on the test. the computer will go in and 1an-
domly select 20 from the 50 when it prints the first test
For the next test, 1t will select different questions o 1
end up with equivalent tests, but thev will not be
identical tests

“I think some of the teachers, when thev began to
use this, were surprised that sixth penod no longer
always scored better than first period Testvahdity s an
i~ portant issue ’

Once the test is administered, there's the question
of scoring—and another locallv concocted program
offers a few interesting wrinkles here, as well "We have
a program we call Score and, on the same disk, Score
Version 0, that looks just Iike Score, except the teacher
has the opportumty before scoring the test to look at
the question he or she has eshed the student and say to
themselve~ 'If the student misses this particular ques-
tion, what would I hke to give that student as 2
remediation actvity  or what would 1 hke to tell the
student about the question nussed”” You have the
choice to load mnto the computer tour hines of
information—anything vou'd ike to sav about the par-

ticular question—betore vou score the test Itnnght be.

for exanmiple, ‘You missed question 1 1'd ke vou to
reread pages 23-26 1 the book and work examiples 8
and 9 at the end of the chapter, where vou will tind the
answer to this question ™ Thus, each stident gets a
completely unique set of remediation statements as
part of thewr score, based on what thev have demon-
strated they know o1 don’t know on the test This can
be a very poweriul tool in the hands ot the teacherwho
understands mstructional design Just the presence of
technology in the hands of the teacher doesn’t improve
mstruction It perhaps allows new wavs and oppor-
tunities to improve, but, stil, those tundamental teach-
g shills need to be there”

In ke manner, Pennington demonstrated pro-
grams that customize recipes in the school lunchroom,
make grade and report keeping easier, take care of
attendance, and handle other fundamental manage-
ment concerns His experience on the schoollevel with
these kinds of computerized management tools con-
vinced him that

4 Because thev are quicker and more accurate for
certain hinds of tashs, computers wall save staft ime
and energy and, in all hkelihood, improve morate "One
important and unanswered question How will we use
this additional time that technology will make available
for both teachers and adnunistrators?”

4 Computers do abetterjob of record keeping, thus
thev generallv will bring n added revenue simiply by
keeping better track ot what's going on in the school

4+ Computers can be extreme v usetul in estabhsh-
ing and maintaning better relattonships wath parents
and the community i general It becomes far easier to
customize comniunications with parents. for example.
to provide them with more and better information,
through the use of technology, about thewr children’s
progress in school

The ongmal or moditied matenals developed
Georgta are avallable through the state education agen-
ov iSee Appendix for the names and addresses of pre-
senters!

Using Technology to Gather
and Manage Records

Equity has a hagh price tag tand. of course, in-
equity’s price tag is even tugherr One of the con-
sequences of the public schools’ mandate to react, out
and serve the educational and social needs of an ania-

zinglv diverse group of voung people is the lavers of

accountabihity that tunders—and the general public—
impose on the process ‘He tune-energy-ettort burden
on tocal distriet personnel 1s staggerng  lechnology
opens a door that will dramatically red ace that burden,
sharply merease acceurac of tabulations and general
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4 June 30, 1987—Each school system will imple-
ment an automated Student Information System,
which will include all state-required data elements and
procedures for local record keeping, for state repor-
ting, and for the transference of records and
transcripts to other school districts and postsecondary
mnstitutions.

4 July 1, 1987—Individual student reporting will
be untiated from local districts to the SEA, replacing
current aggregate state reports submtted by school
districts. The data will be filed electronically.

Similarly, the plan sets timelines for introduction
of staff and financial data base plans.

record keeping, and thus, in many cases, bring in more
revenue to local districts from funding sources. While
perhaps less fun tt.an a computer program that will
score 100 tests per second, information and record
management programs have a major role to play in
public education. Orlando conferees learned abcut
such developing statewide programs in Florida and
North Carolina.

Standardizaiuon a Key in Florida

Florida’s school system will increase the speed and
accuracy of itsrecord keeping as it moves toward stan-
dardization, Robert Friedman of the state education
agency suggested as he described the emerging
statewide Education Information Data Base Plan.

The plan, fully implemented, has four goals that
are easy to express and far more difficult tc achieve:

4 build more flexible, integrated data bases at the
state level;

4 reduce the data burden on school districts
through streamlimng of reporting;

4 promote equitable computing resources and
commonly defined information systems at the local
level; and

4+ facilitate more efficient and rapid exchange of
information within and between levels of the state
education system.

Fully implemented, the plan will consohdate no
less than 18 separate reports currently required of
LEAs into a single individual student record. Some of
the implementation objectives provide a good idea of
how the new system will be introduced. Items:

4 January 1, 1985—State course numbers were
assigned for use in each school district, to be used for
reporting purposes July 1 and thereafter. This in-
troduces the key concept of standardizing reporting
to permit files to be computerize.i.

4 June 30, 1986—The state-level Student Informa-
tion Data Base will be operative, integrating state
education files currently maintained separately tc per-
mut more flexibility in maripulation of data.

Q
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North Carolina’s Five-Year P-un

North Carolina’s goals are much like Florida’s, but
its approach has been quite different. Following a bid
process, a computer system consulting firm was re-
tained to develop a five-year plan to introduce
autornated 1nformation gathering and record keeping
in the state.

Projects currently under vay, said Elsie Brumback
of the state education agency, include such fundamen-
tal matters as data collection about personnel and cer-
tification status of teachers. The first piece of the pro-
gram to be fully up and running is the Student Infor-
mation Management Systemns (SIMS). It 1s designed for:
Pupil record maintenance.

Class assignment preparation and review.
Competency test score documentation.
Attencance and membership reporting.
Exceptional children records maintenance.
School administration support including relief
of teacher administration workload.

4 Basic education program monitoring.

4+ Special program cost accounting and education
results analysis.

Eventually, ss°1 the system’s director, David
Bryant, SIMS files will include classroom-level statistics
for students and teachers, ADM and princpal’s
monthly reporting data, annual competency testing
results, basic program statistics, exceptional children
headcounts, special program reporting, professional
personnel activity reporting, and student and master
schedules. The SIMS package will be fully integrated—
all of these data will be entered only once for all of
the functions described.

Two advisory committees have been formed to
provide guidance and aid for the SIMS project. The
Management Advisory Committee, composed of
superinteridents, state personnel, university pro-
fessors, and interest group representatives, provides
guidance with general policy. A Steering Committee
made up entirely of school principals provides
assistance with the details of implementation.

L 20 20 2 2K 2 4
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Section Two:

Technology in Tomorrow’s
Schools

The “technological revolution” isn't happening in
one neat move Rather, it is fundamentally unpredict-
able and is likely to remain so for some time (and of
course, even that prediction is very uncertain). Plan-
ners gazing into their crystal balls foresee advances
three to five years into the future. More often than not,
the changes occur within a year and may themselves
become obsolete as new electronic innovations appear
in the marketplace.

One consequence of this technology-bred instabil-
ity is that it is difficult to predict many ¢f the changes
that may occur in public education in the future “En-
lightened” educators, those aware of the currents of
change, need to be sensitive and flexible, always pre-
pared to address the learning needs of their students
with the most effective tools at hand—but with the
knowledge that those tools may change tomorrow

An important part of the Orlando agenda was to
explore the ways technology can be used to do many
schooling tasks more quickly, accurately, and efficient-
ly. The validity of the tasks themselves was not, for the
most part, the topic of discussion. There were ex-
ceptionis, however—especially in the remarks of the
keynote speaker, Dr Mary Alice White of Columbia
University's Teachers College (her comments, in edited
form, are included below) The realization is beginning
to emerge, it seems, that technology will not simplv
supplement the activities of contemporary educators,
it will change the teaching/learning process as we
know it today. How will that occur? Some 1deas sur-
faced at the Orlando conference.

Individual Instruction of Students
We are just beginning to understand the potential
of the computer to interact with vne student to pro-
mote learning. ‘With the computer,” said Nicholas
Ml
Q
R
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Will it Change the Structure
and Functions of Schools?

Hobar of West Virginia, ‘we will be able to find out, for
example, how long it took a student to do a long divi-
sion problem, where he got stuck, and what patterns
and learning styles are evident You won't have to wait
for the student to tell you, or guess "

Military Research

The three main branches of the military are joining
resources to study the educational potential of elec-
tronic technologies The thrust of military research is
an effort to create learming activities that are designed
for individual use, make the learning program as
engaging and entertaining as possible, and take full
advantage of such technological breakthroughs as
voice generation and graphics capabilities in small,
portable units

Ann Leopold of the Army Research Institute
demonstrated several products of that research for
educators in Orlando.

4 CHIP is a computer-based, hand-held in-
structional prototype that the services are using to
increase the reading skills of recruits from the sixth to
the minth grade level—in about six weeks. This highly
portable device has miany of the qualities of an arcade
game It is designed to be taken into the field Recruits
find 1t fun to use—and they do so by the hour CHIP
contains voice generation Testing 1eading com-
prehension, 1t gives the user three choices for each
cuestion it asks When a short series of questions 1s
answered correctly, the program moves on to the next
unit. CHIP also has graphics capabilities

4 A vocational educatin model of CHIP, designed
to be taken to the job »site guides recruits through
procedures for maintenance of equipment and vehi-
cles The program includes line drawings of equip-
ment, with zoom capability down to the smallest
components—to see how things work and how they fit
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togetner “Goncewably someone who has never seen a
piece of equipment before can be led through trouble-
shooting maintenance procedures with this device,”
Leopold said

CHIP is cducation n a bricfcase And it worlks
extraordinarily well. When control groups using CHIP
and receving standard classroom nstruction were
compared, CHIP learners did nearlv twice as well as
those in the classroom The nulitarv services also are
conducting extenswe research on educational apphca-
tions of interactive videodisc instruction, Leopold said

Winle CHIP 15 designed to meet a very speaific
instructional need of the nulitarv. its sigmficance 15
much broader. As a model for the efficient use of elec-
tronic technology to solve specific vocational and re-
medial instruction problems 1t has great potential 1n
the public schools

Greater Flexibility for Teachers

Teachers are becoming more technologically
Iiterate—and therefore are demanding more of soft-
ware and hardware manufacturers Said Michael Fry of
North Carolina, “As we move into tutoring, we will need
programs that allow teachers more flexibility 1n us-
ing the computers. A major problem of the past has
been tlie inflexibility of software programs. With the

introduction of authoring systems, that habihty 1s
coming 1o an end Language teachers can use the
vocabularies they wish to teach, not just those pre-
scribed 1n the software.”
Preparing for Changes

Educators need to prepar for technological ad-
vances that at the moment may be in some hacker’s
head, but are hikely to be 1n our stores tomorrow J.
R. Pennington of Georgia demonstrated some of those
items with educational usefulness They includ~ a
wristwatch that contains a vocabulary of about 10,000
words n five different languages, which can be used
interchangeably; music and voice sythesizers for com-
puters, adding a powerful learning dimension to the
machines; computers for less than $100 that can be
used to compose music, and calculators not much
larger than a postage stamp. This is a modest and
limited sampling of the innovations and devices now
invading the marketplace, he made clear. W hat effect
will they have on the traditional teaching/learning
process 1n our schools? Will they be recognized as op-
portumties for learning and therefore be welcomed
in the srhools, or will there be resistance to the un-
familiar, forcing creative products and the learning
that goes with them outside the school doman?

The Role of the Teacher

Where will teachers be, how will they function,
in this new school environment that seems destined
to be influenced by the electronic technologies? How
will teacher training institutions prepare their students
to work in this setting? Those questions fuel a hively
debate in education. Mary Ahce White, who 1s a direc-
tor of Columbia’s Electronic Learming Laboratory, said
she thought “some teachers ought to be put into this
future learning environment, and we should ask
ourselves: What are the teaching functions? What can
kids get trom teachers that they can’t get from the
technology?

*I think schools should be retlunking their cur-
riculum and should be asking the mselves: What 1n the
world can we do with schools, going into the infor-
mation age, that is umquely educational and that no
one else is doing?

“My belicf1s that there are two important needs.
One, children need to be taught how to evaluate the
quahty of information they receive. Infoglut is going
to overwhelm us all; we need to teach kids how to
evaluate 1t. And, two, I think 1t’s time we taught im-

agery comprehension 1n the schools. We teach how
to read and decode, but I think you have to learn to
read and decode 1mages. Imagery 1s the language of
the information age. I would go so far as to say that
you cannot make an informed judgment today unless
vou know how to look at 1mages in an educated way.”

White believes institutions of higher education
will rapidly become proficient in using the new
technology—and that a new level of expertise will find
its way 1into teacher training programs and, eventually,
through their graduates, into the public school system
“Teacher training institutions need to be doing much
more At Columbia. we're inventing a future le.rning
environment in which we're going to put all of the
technologtes in the service of learmng We want to see
what learning looks like, what happens to learning
when vou put in students of different ages in a room
with all of the technologies We start with no assump-
tions about what the curriculuim will be. We ash only.
What happens?”

Following are her remarks at the Orlando con-
terencs
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Dr. Mary Alice White

The Future of Electronic
Learning and the Schoois

To set the stage foralook1ato the
future, I'mgoing to begin by assum-
ing that we were all arovndin about
1650 in England and that we had
the vision to see what was going to
happen. We knew the printing
press had been invented, and we
had seen the Psalter and the Bible
printed in vernacular languages.
Being full of foresight, we made
some predictions:

We predicted that the printing
press would enable ordinary mor-
tals to read the sacred Scriptures in
theiruvwn language. As soon as peo-
ple had access to the HolyWord, we
predicted that there would be a
challenge to the authority of the
Church. we predicted that some-
body would use the printing press
to question the interpretations of
the Church in Rome and would
offer different interpretations of the
Scriptures. We predicted, in fact,
the emergence of someone like
Martin Luther—and the Ref-
ormation—which is pretty good
predicting.

We al-o predicted that the
development of a printing press
and of reading materials would
make people want to learn how to
read so they could have access to in-

formation. This would mean, we
anticipated, the development of -
system for teaching reading. So we
predicted that the common school
would be developed, well beyond
where it was in 1650, which was
not very far. We went on to predict
that before long all the children in
England would be geing ¢o school,
not just to learn to read, but tolearn
to count, and to write. So we
predicted the rise of the publc
school, largely because of the print-
ing press.

We went on to predict that things
would not stop there. We thought
that if you gave people a little taste
of education, they were going to
want more. So we predicted the
rise of universal education from an
early age to adolescence and that all
children would be required to at-
tend school at the expense of the
state. (This prediction was con-
sidered totally ridiculous in 1659.)

Finally, we predicted that, with
the development of the public
school and the desire on the part of
people for more and more informa-
tion, the level of education would
rise over the next few centuries un-
til there would be more student.:
than farmers 1in an advanced

society.

This last prediction came true—
1n our country—in the 1960s, when,
for the first time in human history,
there were more students in our
population than there were
farmers. This might help us to
understand what happened in the
1960s. nstead of Shay’s Rebellion,
we had the students’ rebellior.

As you can see, we were very
bright back in 1650. We predictea
the major impact of the printing
press. We were right in assuming
that it was revolutionary; that 1t
woulc affect society in the broadest
sense; that it would change institu-
tions; that it would cause the
emergence of a new one—the
public school; and the division and
decline of another—the Chutch in
Rome. We .earned from that lesson
that once people have access to in-
formation, there is no way of turn-
ing back. Access to information
may be the most important political
tool that people can have.

For those of you who may have
read Barbara Tuchman’s most re-
cent book, The March of Folly, you
will recognize that our predictions
were not shared by a series of Popes
in Rome. They made some pretty
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dieadtul mssikes by nee
undetstanding what was happen
g, They made five mistakes that
have some special meanng tor us
todav as educators

Furst, they did not recogmee the
mueation of the printing press

Second, they did not sce the vad
imipheations that the privting press
would have across soaety

Thurd, they did not see the impact
of the printing press on thew own
instit ion—that ot the Church in
Rome

Fouarth, they did not antiapate

the imphceations tor the loss of

power of then own anstitution

Fifth, they did not develop a
positive plan to maimtam ¢ reader-
ship position

[ am going to argue todav that
educationdl leaders fuce scme of the
same problems that the Popes faced
n the 16th century with the arrival
of the printing press This time the
schools are taced with the develop-
ment  of new anformation
technologies which are gomg to
have I beheve, a very great impact
on our society

Having had the benefit of histon-
cal hindsight withrespect to the ex-
penmences of 1650, T am gomg to
stick my neck out and make six pre-
dictions about the development ot
the new technol-
ogies—byv whnch Tmean not just the
computer, but videotape. videodisc.

information
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computer-driven videotape, net-
workimg, clectronte mailll and so
forth 1 predict that these rew -
formatron technologies will:

Vi alter the fundamentai nature of
the learmung process,

2iprovide a new learmng svstem
and requre a new psyvchology of
learmng,

3ralter the content of what 1s
learned,

dinrovide an alternative educa-
tional environment,

5) provide a learming environment
in which almost anvone will be
able to learn almost anvtlung,
and

6/ provide a carriculum of in-
dnrdual chowee in which the in-
divtdual widl choose what to
learn, where to learn, when to
learn, and how to learn

If these precdhictions prove at all

accurate, thev wiall bring with them
some problems. obviously Twoul-t
like to look at these problems irom
the point of view of an educator,
gnonng for a moment some of the
legal and political imphcations
Four problems that 1 see will be

Problem #1

Schools will lack i articulated
curriculum I see the development
of a curricutum at home, and the
other at school, and they masy or
may not prove to be compatible

Problem 2

The wav tn which our schools
currentlv are organized probabh
will beconme unworkable and will
need to be reconceptualized Ow
schools are organmized by age
twhich 1s what a grade means) on
the assumption that the niatenal 1s
bemng learned for the tiest time by
the pupils O curt:eulunnreflects
the behiet that certam things are
appropriate for tirst graders and
othets tor eighth graders—a 1 ohet
based on the assumption that this
is the fitst major contact that the
child has with that matenal 1t that
assumption s wrong, as 1 thik 1t
well nught be with home learnng,
then we must ash how should we
organize a school mwhieh chaldien

2%

““Today, all the new
technologies are in
competition with the
schools.
Furthermore, they
are competitive with
respect to every
aspect of the
schooling process.”’

ofthe same age are goingtobring an
enormous range of knowledge ot
the same school subyj ct?

Problem #3

The third problem will contront
the teachers For thev, if we keep
the graded system. will be asked to
teach standar d matertal to pupils ot
the same age, despite those pupils’
widely different levels ot com-
petence (Indeed, thev are  emg
asked to do that right now 1 What
the world is a teacher gong to do
with that situation” Will the teacher
become an information manager—
whatever that 1s?

Problem #4

The fourth major problens will be
that the schools will no longer con-
trol access to the shills and knowl-
edge essential for an edncated
crizen and worker This s probably
the most profound change ot all h
strikes at the basie assumptions oi
the pubhic schools What happens
to schools when thev no longer
have a monopoly on daccess to
learming” Will thev find themselves
1 a historica! parallel to that of the
Popes vwho ao longer controlled ac-
cess to the sacred Seriptures?

The beginmng of the loss ol con-
trol over acceess to learning started
some time ago, although T do not
think werecogmezed it thegan a bit
with the radio, but it certanhy took
ofiwith the widespread installation
of television m the 1950s We, as
educators, never saw television ton
what 1t 15, which s not a wasteland,
not just an entertamment svsteni,
but actuathv a second educational




“It may be that the
really crucial
educational problem
confronting us and
our children is
‘infoglut’.”

system. It meant that schools nc
longer controlled access to in-
formation Children could tum to
the television for access to certan
kinds of information This meant
that the schools had a compettor
That was only the begining

Today, all the new technologies
are in competition with the schools
Furthermore, they are competitive
with respect to everv aspect of the
schooling process 1n content, in
how to teach, in how to make learn-
ing fun, 1n how to motivate the
learner, and in providing social
interaction among children that 15
learning centered (which some
software now does provide! But
most of all, the technologies chal-
lenge some basic assumptions in
public schooling today They com-
pete with schools by offering the
option of learning bv mdiidual
choice, as opposed to learning in a
group setting, at group pace, and hy
grade

We, as educators, falled to see
television forwhatitwas It sneaked
into our hving rooms as mere
entertarnment and has turned mnto
an alternative information svstem
And the new technclogies are going
to turn learning into a combination
of education and entertainmenti

All of this happens at a time when
schools are weathering a period ot
intense criticism In my view, one
set of cmticisms has come from
comparing television with school,
and this has come from the chil
dren Theyv have found thai learning
from television is fun and, by com-
parison, thev find school bormg at
times

Another set of critictsms has
come because we are the most edu-
cated soctety the vorld has ever
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known No society anvwhere in the
lustory of man has been as edu-
cated as the United States™ society
todav The more society 1s edu-
cated. the more hikely 1t 15 to
criticize its educational syvstem
Everybody is an expert on
education—even though we do not
agree on what is good education'
That is not going to go away The
more educated we become, the
more likelv that education will be a
major focus of debate, and I think
this is ratner healthy But, the era
into which I see us going is one in
which the schools are going to be
facing increasing competition from
alternative learning environments
At the same time, education will
still be increasing in our society, so
schools are likely to come under
still more competition and criti-
cism | am sorrv to have to sayv that,
but I thank 1t is accurate

What then should school leader-
ship do, faced wath this prospect of
a nval in learning at home” Mind
vyou, | did not sav it was a nival in
teaching—but I did sav it was a rival
inlearming, and a growing one, and
in a society that is highly educated
I think school leadership todav
might take a lesson from what hap-
pened to those 17th century Popes
and do several things

4+ First, school leaders need to
develop a very broad picture of the
change that all the technologies will
bring, and, bv all, I mean not focus-
ing exclusively on the computer
Within a vear or so, i am reasonably
sure we will be seemg computer-
driven videodisc as well as
computer dnven videotape, and if
we do not anticipate that change,
we will be caught with our compu-
ter termmals down

This vear, there are expected to
be menty mullion VCRs video cas-
sette recorders) m the homes in this
countrv—at least twice as many as
there are computers VCR sales this
vear are up 78 percent, computer
sales, 10 percent People are being
entertamed and bemg educated hy
video cassettes right now This
might suggest to school leaders that

we should pav attention to that
technology It 1s a wondertul
medium for modeling, if we are
nterested 1 modehng behavior,
and, as educators, I think thatis one
of our priumary goals We will see a
rise 11 networking and n electromce
mail

So. the first job as I see 11, is to
develop a broad picture of the fu-
ture of all the technologies It 1s
often pointed out that technologyv s
adopted in wayvs that are un-
expected by the ones who invent it
I was told recently that there are
two large groups of users for the
Tandy-100 portable computer
Journahists make up the first large
user group, for reasons whichweaall
would expect. Those in the second
largest group like the computer's
portability and its speed of com-
putation, and they are great adnur-
ers of the speed with which the data
can be dumped—thcy are bookies

4 Second, 1think that, unhke the
Popes, we as educators should seek
anunderstanding of what tlus tech-
nologyv will mean in terms of social
change It certainly will affect the
work place as well as the home, 1t
probably will affect commercial es-
tablishments (some alreadv have
installed videodiscs) It will affect
what we want to learn and how we
want to learn It wall put more and
more information mto the hands of
people—a trend with profound
political imphications

4 Third, I think that we have to
recognize how these new te "h-
nologies will impact upon the

“We, us educators,
failed to see
television for what it
was. It sneaked into
our living rooms as
mere entertainment
and has turned into
an alternative
information
system.”’
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schools I have already indicated
that I think they will change therole
of school in society: The school will
no longer be the controller of the
access to learning—it will be oniy
one of the doors to learning. I think
we need new ideas about how to
organize schools. And we need
them soon—before it happens to
us.

4 Fourth, given these changes,
we obviously will need a new
understanding of what teachers
siiculd be doing If we were very
smart, I think we would be ex-
perimenting now with new teach-
ing functions for the new tech-
nological environment.

4 Fifth, wewill need articulation
between what is being learned at
home and what is being learned at
school.

4 Sixth, 1 think schools need to
develop a positive plan to survive
with—and by—the new tech-
nologies.

Let me make very clear what my
values are about schools. I care very
much indeed about the survival of
the public school system.A democ-
racy withouta public school system
would be in very serious trouble. 1

ERIC

Aruitoxt provided by Eic:

want to see the public school con-
tinue as a healthy, livelv institution.
In order to do so, I believe schools
must become much more imagna-
tive about what they do in the new
learning society that is different
fromwhat they are doing right now

It will not be enough to buy some
computers. It will not be enough to
set up a computer resource room or
laboratery. Computer literacy will
fade out very quickly In fact, com-
puters will be only a small part of
the picture of what 1s coming So, in
addition to my predictions, | would
like to offer seme suggestions for
what the educational leadership
could be doing to meet the elec-
tronic learning revolution.

Suggestion #1

First, I suggest that we recognize
that the school market 1s a very
small part of the softwar market
and therefore does not have much
clout. Textbook manufacturers are
not terribly interested in producing
a lot of software for fear they may
hurt their sales of their textbooks.
People who design software for the
home are not very concerned with
the school market, which may
represent 10-30 percent of the total
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software marhet What are schools
to do? One obvious thing the
schools could be domg 1s to join
together within states and across
states—to put their purchasing
power together so as to influence
the standards of software and hard-
ware being de.gned Parents
would welcome activity on the part
of schools 1n setting some stan-
dards.

You and I know that sonie soft-
ware 1s very good, and a !ot of soft-
ware is not verv good Thus is alogl-
cal place for the schools to assert
what they know, which 1s whether
or not this particular piece of soft-
ware is likely to help a child with
this particular subject in the school
curriculum 1t would establish the
schools as an institution that cared
about technology in a meaningful
way for parents and consumers

Suggestion #2

Schools must make up therr
minds about what they are going to
do with the technologies 1am sure
you have heard advocates of many
points of view, so I will advocate my
own opinion on this. I think com-
puter literacy does not belong in
schoaols, if by that you mean teach-
g children how to use unuscble
machines The computer industry
should not ask the schools to do
their job for them Industry should
be designing machines that are as
easy 1o use as television (wnich all
children from age 4 can operate in
about 15 seconds). Precious school
time and rescurces should not be
spent to teach people how to use
poorly designed tools I also do not
see much point in teaching pro-
gramming languages, except for
those few students who want to
learn themn 1 do not think you
should have to know a program-
ming language to use a computer as
a learning tool.

At the present time (and this may
change quickly), I see computers
being used as a learning tool pri-
marily in one area, and that is as a
word processing tool Computers
are superb writing tools. If I were
running a school today, that would
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be where I would put my monev !
would encourage parents to buy
appropriate word processing hard-
ware and soliware for the home i
would encourage word processing
m schoohin every part of the currie-
ulum I would encourage teachers
to encourage pupils to write with a
computer 1 would spend monev to
get computers itothe school. and |
would make them available to par-
ents after school In short, I would
do anvthing and evervthing I could
to say, "Here 1s a useful learning
tool It 1s called word processing,
but what itis, is an electronic finger
that helps vou to wnite " If I were a
superintendent or a member of a
stat: education agency, I would be
using a word processor m my office

Suggestion #3

Educational leaders, through an
association, should be setting up
studv committees on videotape,
wvideodisc, and videotext-—to antic-
1ipate how thev will be used at honie
and how thev mmght be used in
school Committees should be
studving networking, electronic
mail, and the use of data bases at
home, at school. and at worh, and
they should be making recom-
mendations and cariving out trials.
We cannot lead without informa-
tion, and information has to be up-
to-date If I were running a school
system, I would be doing my best to
anticipate what will happen, decid-
ing which of the technologies (or all
of the them) could be used at school
and at home I would be changing
my thinking from looking at school
1n a narrow way to looking at learn-
Ing in a broad wav

‘““‘Computers are
superb writing tools.
If I were running a
school today, that
would be where I
would put my
money.’’
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I must contess that | worry a lot
about what could happen i the tu-
ture it certain scenarios untold |1
can mmagme technology moving
into homes, into hbraries, mto
museums—because 1t alreadv 1s
moving there I can see edacational
technology moving into shopping
centers, 1nto public parks, into
stores—because it alreadyv 15 mov-
1ng theie

Icansee education moving out of
the pubhic schools in this scenario
If this happens, edu~ation will no
longer be the school's major tunc-
tion

I wornty that schools are reacting
to these educational technologies
as though thev were just another
subject to be learned, such as a
computerlanguage or computer hit-
eracyv. Some schools seem to be
responding to a technological revo-
lution by trving to absorb it into the
traditional curriculum

Iwony that we educators are not
asking the nght questions Too
many of us are asking. How can we
box this innovation into another
course”? Another credit” Another
class period?

The questions we should be ask-
ing are more difficult to answer
because they demand that we reex-
amine our basic assumptions about
schools and learning.

The questions I think education-
al leaders should address—
hopefullv in association with other
educational leaders—are questions
such as this-

4 When people can learn a wrde
variety of subjects at home through
a combination of technologies such
as computer. videotape, videodisc,
and networking with peers, then
what is the school's job going to be?

4+ Since children cannot stay
h.me because their parents are
now both working (60 percent of
mothers with children under 6
years old are now at work), they
must go somewhere during the day
and presumably that somewhere
will be school. Question. How is the
school going to be something more
than an unattractive alternative to

“What would
learning look ke if
we put the power of
the technologies to
work for the
learner?”’

children who have access to
entertaining learmng technologies
at home?

4+ What would learning look like
if we put the power of the tech-
nologies to work for the learner?

4+ What would a technological
learning environment look like’
(You will notice I did not use the
term “classroom ")

4+ What should learners have in
common who come together to
learn with these technologies? Gr—
Should they come together” Do we
need a "help” function as a live per-
son 1n the room or a live person at
the end of a communications net-
work.]

¢ What will be the learner’s view
ot reahty when the learner moves
from learning from speech, to print,
to hands-on expernience, to sim-
ulations that represent a more ab-
stract conception of realitv? What
nappens when the direct experi-
ence and the simulation give con-
flicting perc. stions of reality”?

4 How do learners deal with a
broad flow of data which vares in
accracy, relevance, and concise-
ness?

These are fundamental ques-
tions Fundamental questions are
what you ask about a revolution. If
we do not ask such fundamental
questions, we will not ask the right
questions If we do not ask the right
questions, we will make the terrible
mistake of trying to confine radical
change in little boxes The boxes
willneverhold it The learning re\o-
lution will escape those hittle boxes
It will go out into the home and the
museums and the hbraries and
public places, and it wil} leave the
schools If that happens, the pubhc
school system will become a day

r’
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care center for people who are five
to eighteenvears of age I'hat makes

me woiry

And I worry about software being
developed by the private sector
without anv participation by a pub-
lic agency or representative who
will ask' Is this appropriate educa-
tien”? or good education” or desir-
able education” or does it make
ser.,2 1 the head of an eight -ear-
old”

I worry about who will be able to
afford these learning technologies
and the software, and who will not

But—I1 also am excited and
thrilled when 1 see learning with
the new technologies that s re-
sponsive to the learner’s pace, that
is under the learner’s control, that
is interactive, that 1s fun to use, and
that 1s full of images Thhs 15 what
learming could be like, and it 1s very
exciing What a wonderful place
school could he!

We are no longer the school that
was invented because of a prnting
press Pupils will have choices that
they did not have before. When
people have choices, they make
comparwsons. When they make
COMPArisons, some  options
going to come off well, and some
are not As an educator, I would
have to say that the institution we
call schools will have to changef
1t 15 to survive 1 a meaningful way.
It could survive in a nonmeamngful
wayv as a place for children to go
while thew parents are at work, but
U don’t think vou and I are n-
terested 1n that

For schools—and by schools
herel don't mean just k-12 schools,
I mean colleges and graduate
schools and schools of education—
are clearlv going to have to change
to be an attractive alternative to
what people will be able to get on
their own. Why should a student
come to my school of education at a
great deal of trouble and caxpense
{(be unable to park her car and pay
what she feels is a great deal of
money! for a course in which she
sits and listens to somebody talk” In
1985 that does not make a whole lot
of sense.

dre
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All of us educators have glue in
our heads about the great value of
having people hsten to us talk,
which I am illustrating at this very
moment What the new tech-
nologies say to me 1s that there are
many different ways to leain Peo-
ple can learn from hearng some-
one talk, ves, but thevalso can learn
in a game format, and they can
learn through manipulation, thev
can learn through all kinds of mter-
activity, and theyv can learn ex-
tremely well through images

All of this leads me, as an educa-
tor, to recognize that the school 1s
~ot going to control the access to

erning in the future In fact, 1t does
not today

School leaders mght well ask
themselves What 1s our unmque
educational role in the middle of an

“I would like to see
our schools have the
wit, the imagination,
the intelligence, and
the courage to
anticipate, to
predict, and to
plan.”’

electronic revolution”’ What can we
do 1n the schools that is consistent
with our mstituton and vet makes a
different contnbution”

It mav be that the really crucial
educational problem confronting
us and our children 1s “infoglut

Educational leaders could be
asking themselves, “What are the
skills that people are going to need
as thev move imto an age oflearnmg
through the new technologies””
Should school be the place where
one learns how to evaluate the qual-
ity of information” Should school be
the place where we learn how to
organize information for memory
storage and how to retreve it?
Should school be the place where
we learn to cope with an over-
whelming amount of information?
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I think the answer to those ques-
tons s “ves " Schoals should be de-
fimng and teaching the skills 1e-
quired to handle “infoglut”

One shkill that will be needed 15
the ahihty to evaluate the quahty of
mformation A second skill that
already is needed is the ability to
analvze images Inagerv s the new
language of the information age. It is
also the dominant language 1 our
pohtcal life It 1s crucial that our
children learn how to decode im-
ages, as information carrers, just as
thev learn how to decode print
This is a job for the schools that 1s
begging for imtiative

I am teaching a couise in Elec-
tronic Imagery this vear, for the first
time, at Teachers College, and these
are some of the questions and wor-
nes that are on myv nund 1t1s tough
going because it makes e rethink
all my assumptions al,out educa-
tion and schoohng 1 have to ask
myself which of these skills and
knowledge areas can best be
learned using the technologies?
Which of these has to be learned
face to face with an instructor?
What can this technology do better
than 1, as a teacher, can do? wWhat
canldo thatis better than this tech-
nologv”? 1 am asking these (ues-
tions, and Thope you are If we don't
ask these questions andif we don't
develop some wav of understand-
ing what is happening to all of us,
and to our schools in parthcular, 1
think we are going to he hypassed
The schools are running out of time.

The worst thing that could hap-
pen s for schools to see only the
hardware, the gimmicks, the
hoopla—to be bimd to the broad
social change affecting all aspects of
our societv, bhut particularly the
school, and to avoid thinking about
how the school should change it-
self Ifwe don't change mtelligently,
I think wewall repeat the message of
the 17th century We will be forc »d
into an Educational Reformation
Mavbe that 15 evitable But |
would hke to see our schools have
the wit, the imagmation, the -
telligence, and the courage to antic-
ipate, to predict, and to plan




The Challenges

A poignant question lingers from the 1960s. “What
if they gave a war and nobody came?” I the 1980s we
might ask, “What if technology offered opportunities to
revolutionize schools and teaching and learning—and
no one paid much attention?”

That *nn one” has to mean *eachers, because 1t :5
teachers who are key factors in the teaching/learning
process. Of all the topics that swirled around the three-
day gathering in Orlando, none commanded more en-
ergy and attention than this. How do we help teachers
to understand and use these new electronic tools with
enthusiasm and success? Efforts t¢ enrich and expand
programs in teacher training institutions are impor-
tant, of course—but given the reality that 80 percent of
today’s teachers will still be in the classroom ten years
fromn now, the fundamental job is one of in-service
training and staff development. Those who spoke on
the topic in Orlando made it clear that appruaches and
mandates vary from state to state—but a common
theme that emerges is that using techi.ology itself mav
prove to be the best way of all to involve teachers in the
instructional applications of technology

Ker~.eth McGill of the Virginia state education
agency described the Commonwealth's approach a
task force defined three levels of ability in cducational
computing, basic literacy, utihzation in instruction,
and specialization. “We decided that by 1986 every
teacher in Virginia should have level one training—a
16-hour program with 13 specific objectives Then the
question was, how are we to provide this kind of train-
ing to 65,000 instructional personnel in 1,700 schools
and 140 different school divisions by 1986? The answer

of Staff Development
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cert.inly was to use the technology, so we decided to
use instructional TV. W.th some limited funding pro-
vided by the legislature, we developed and produced a
16-program series around level one objectives.” These
programs are 30 minutes long; the 16 hours provide
one continuing edacation credit.

The “utihization in instruction” level of com-
petency in Virginia is for educators who will be using
computers as instructional and management tools A
minimum of 45 hours of instruction orequivalent expe-
rience and study is required to attain this level, effective
use of a program language is necessary, as well The

pecialization” level is for teachers who want special
purpose training. The idea is to develop people with
speci-'ities who can serve as resources in different
areas, such as programming languages, developing
and using instructional software, and developing data
base systems. A state agency goal is that between 5 and
10 percent of the educators in Virginia Le qualified in at
least one area of specialization by 1988

In Florida, said Doris Nabi, the Office of Teacher
Education coordinates the master in-service plans for
the local districts and also coordinates a series of sum-
mer institutes for teachers In 1984-85, the office ac
ministered a $9 million program to prowvide te:cher
training in math, science, and computer education
“This exemplifies the comnutment Florida has made to
institutionahze technology in our school districts,” she
said. Further, d’fferent bureaus and offices within the
state education agency have staff development pro-
grams that often include gaiming proficiency in compu-
ter technologv There 15 also 1 statewade svstem for
evaluation of special education software

Robert Re2se 1in South Carolina, part o1 the Office of
Instructional Technology that includes instructional
television and radio, has been busy, providing three-
hour computer worhshops for teachers, especiallv
those who teach grades one through eght He and five
colleagues share respoensibility to reach out to the
state's 34,000 teachers m 1,000 schools Included in
*. iractivities have been establishing guidelines for the
o “Chase of instructional software in mathematics and
‘angt age arts A “blue-ribbon” comnuttee ol teachers
stud.ed countless scftware reviews as part ofthat proc-
es>. While evaluations indicate the workshops have
bren successful, Reese said that he and staft members
are increasinglv turning to use of the state educational
comrmunications system to do this instructional work
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Some edueaiors mav get theiwr hands slapped it

they don't get them out of the cooks jar, Shirley
MecCandless of the Lowsiana state education ageney
warned Anxious to find effeetive educational maternals
for thew students, manv educators are copying compu-
ter software programs—often unknowigly breaking
the law Part ot the problem s that there has not been a
definitive court case expressing clear guidelines tor
educators
The eapert adviee oftered in Orlando w as simple H
in doubt, don't do 1t It's probablyv illegal
“There's gomg to be a test case coming very guich-
v.” McCandless said, "and 1 don't want 1t to imenhe
anvone m mv state Or, hopefully. n vours ™ In the
Southeast, onlv Louisiana, she sawd, has state laws deal-
ing with copvright
It is a matter ot finding a solution to a major
headache for the computer industry, she said In the
coming school vear, pubhie schools will spend 51335
billion on educational software And while this 15 a
sizable chunk of business, dealing with the education
community, said McCandless, “1s hke stepping into a
Louisiana bavou swamp You need to hear the might-
mares, the horror stories, that pubhshers and de-
velopers [of software] are gomg through—issues ot
backup conies, multiple disks, networking, licen .ng.
and on and on It's just a matter ot ime betore 1t all
ends up m court” Seeking to be helptul. the Inter-
national Counell tor Computers i Ldueahon has
issued a statement on network and multiple machine
software ashing that
4+ “Educators face the legal and ethical wssues
mvolved in copvright laws and publisher heense agree-
ments and  accept the responsibility for eatoreing
adherence to these laws and agreements Budget con-
straints do not excuse 1llegal use of sottware
4+ ‘Hardware vendors  assist edueators m making
maximium cost-eftectine use ot the hardware and help
in enforemg software copvright laws and heen e agree-
ments
4+ “Software developers and therr agents
responsibibty for helpmg edueators obsere copvright
faws and publishers’ heense agreements by developing
sales and pricing polieies ™
Garv Becker, a consultani m the fi Id, descried
the situation in difterent language. "We' e mned edu-
cational rationale and the law bduecational rationale ¢
that we don't have sufficient budgets to dealwith these
things—it we buv one copv, we certainly, legitinlatelv

share
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must be able to reproduee it ‘The problem is that this
doesn't hold up 1 court

“Who's gomng to cateh me?” vou ash ‘What are the
odds” What are thev going to do to me”' It's a moral
predicament in education What kind ot model do we
want to present to our students?”

Educators also "need to be awa . of the difference
between heensing and purchase [t vou heense a pece
of software and thev tell vou it ean be run on an Apple
computer while hanging over 1-95 on a bndge at 3
o'clock m the morning on machime number 6005—
that's the onfv wav vou can use 1, tolks S0 it y ou sign
licensig agreements, please be aware that vou are
obligated to the heense, and copyvright doesn't hold ™

There are other trickv, unresolved 1ssues It a
teacher writes a prece of sofiware and 1s using it i her
classes, who owns .2, the teacher or the school system?
What if the teacher wrote 1t at home, but did the work
on a computer borrowed trom school?

As they sav in the high-tech age, stav tuned tor
further developments "All pohcies regarding technolo-
gv are cast n jello,” commented presenter Leroy Fink
What w : believe 15 true today may well prove to be
somethn < quite different tomorrow The Southeastern
Regional Counetl tor bdueational Tmprovement will
continue to assist educators i threading ther way
through the thorny thichet ot computer copyrght law

In sum. the copyrght 1ssue s both ditfieult and
complicated tor edueators, and it seems essential that
SEAs provide leadership to ensure that legal requore-
ments are tulfiled 1t 1s also eertamn that the copynght
1ssue, still bemg detined, will become mereasingly in-
portant for pubhe edueation m the vears immediately
ahead The Orlando conterence began the process of
charting waters which are clearlv tull ot shoals




Conclusions:

The Orlando conference on using electronic tech
nology in the schools dealt with the details of many
trpics and in so doing, gave shape and subtance to
three major themes.

4+ It is true that a sizable portion of the educational
establishment has its heels in the sand when it comes
to using and understanding the educational potential
of electronic technologies Repeated surveyvs, for ex-
ample, have indicated little movement on this issue in
teacher training institutions across the countrv The
reasons this is so are many, the consequences are that
vast learning opportunities are being developed for
learners of all ages with limited involvement of schools
and educators The Orlando conferees, by their pres-
ence and their participation, made a ~lear statement
that they believe in a full exploration of the creative and
effective uses of electronic technologies in the n-
structional process and in school management activi-
ties

4+ It perhaps is true to say that of those who are
excited about the potential of computers and other
electronic devices to assist in the teachinglearning
process, a substantial majority see these machines as
tools to make today's curriculum—and today's
schools—work even better This point of view was
clearly expressed by one confer:nce participant, who
rose to say, “Certainly I intend to use computers to
assist with the instructional process—I can see the
clear advantages in doing so. But I don't for one second
plar to change my curriculum to accommodate the
computer. The computer will serve me and the stu-
dents. We will not serve the computer”

4+ Finally, there is a third group-—in Orlando, Mary
Alice White -.vas their chief spokesperson—who believe
<he technology will indeed change the curriculum—
and a good deal more about public education It will
change—it already is doing so—the way people think,
the way they collect information, process it and use 1t.
It introduces a wholly different approach to learning
than the linear, sequential pattern of the print-
dominated age. People like White, and many others in
Orlando, have no interest in promoting technology But
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Three Paths for Educaters

they believe technology, powerful as it is, will push
educators to ask, agamn and again.What is the purpose
of education” What can we do in education to fulfill
that purpose for our students”

As the Southeastern Regional Council's Executive
Director Charles Law said in closing comments at the
conference, “‘When we are ready to deal with that ques-
tion of purpose. then the questions of the shape and
content of our curmmcula and the use of technology will
be simple problems vath self-evident answers "
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