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Foreword

This publication contains the texts of the presentations s (lade at the gen-
eral sessions of the Conference on Technology and St. 'itnts at Risk of
School Failure. It is hoped that conference participants, and those who
did not attend. will find these pages useful in exploiting instructional
technology for the benefit of students at risk.

Edwin G. Cohen
Executive Director
Agency for Instructional Technology
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Summary of the Conference on Technology and
Students at Risk of School Failure

Introduction

The Agency for Instructional Technology (AIT) has been developing learning resources
for American and Canadian students for 25 years. As part of its silver anniversary ob-
servance, AIT organized a conference on technology and students at risk. It did so be-
cause of its commitment to strengthen the education of all students through technology
and because of its experience in enabling provinces and states to develop commonly
needed technology-based programming The purpose and plan of the conference re-
flected two convictions: technology can be important in serving these students; aad the
problem is so widespread and formidable that it merits joint state and provincial
attention.

An initiated the conference and conducted it in cooperation with the following Ameri-
can and Canadian educational organizations.

American Association of School Administrators

Canadian Association of School Administrators
Canadian Education Association
Canadian School Trustees' Association
Council of Chief State School Officers

Council of Ministers of Education. Canada

National Association of State Boards of Education

National School Boards Association, Institute for the Transfer of Technology to
Education. i

The conference was attended by delegations named by the chief school officers of 47
states, seven provinces, the Northwest Territories, the District of Columbia, and Puerto
Rico. Representatives of 32 education organizations in the United States and Canada
also attended, as did staff from nine commercial firms.

Speakers at the conference were

Robert E. Blair, Executive Director, Canadian Education Association

John D. Bransford, Director, Learning Technology Center, Vanderbilt
University
Duncan Green, Assistant Deputy Minister of Education, Ontario Ministry of
Education
Richard R. Green, Superintendent, Minneapolis Public Schools

Ted S. Hasselbring, Associate Director, Learning Technology Center, Vanderbilt
University
Harold L. Hodgkinson, Senior Fellow, American Council on Education

David W. Hornbeck, State Superintendent of Schools, Maryland State Depart-
ment of Education, and President, Council of Chief State School Officers

Stephen S. Kaagan, Commissioner of Education, Vermont Department of Educa-
tion, and Chairman, AIT Board of Directors
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James P. Shea. Manager. Research and Evaluation, AIT

Marc S. Tucker. Executive Director, Carnegie Forum on Education and the
Economy.

What Was the Conference to Achieve?

While the general purpose of the conference was to identify ways educational technol-
ogy could improve the educational performance of students at risk of school failure,
Stephen Kaagan identified several more specific intended outcomes.

He anticipated that the quality of the deliberations would have an impact on the partic-
ipants as they continued to carry forward their responsibilities. He asked each state or
provincial delegation to consolidate its thinking and send AIT its ideas for top priority
uses of technology to assist in the education of at-risk students. It was expected that,
from the conference's presentations and group discussions. Duncan Green would for-
mulate a preliminary set of principles for the development and use of educational tech-
nology and would identify barriers inhibiting such development and use. A written
synthesis of the conference would be available to all participants and would be dis-
tributed widely throughout Canada and the United States. AIT staff and members of its
board would present the ideas coming from the conference to the Council of Chief State
School Officers. the Education Commission of the States. and several other American
and Canadian forums. Finally. in response to needs identified at the conference and to
the priorities subsequently received from conference participants. An intended to int-
-.Ate at least one project that would yield video and computer software products for use
with at-risk children in schools or community settings by 1990. The project would be
developed by a consortium of states and provinces and might be assisted by funds from
other agencies.

Who Are At-risk Students?

There is no generally accepted d?.finition of who is an at-risk student. With the excep-
tions noted below. cot ference participants accepted the following statement.

"Students at Risk" are those who are

one or two years behind grade level in reading and mathematics skills (K-8).

three or more credits behind age/grade level in credits toward graduation (9-12).
chronic truants.
school-age parents.

adjudicated delinquents.

victims of personal and/or family. alcohol, or drug abuse.

victims of family trauma such as death, divorce. violence. separation, or
unemployment.

victims of physical. sexual, or emotional abuse.

students with limited English proficiency.

victims of ethnic, economic. or cultural disadvantages.

While delegates accepted the idea that students from poor economic circumstances may
be potentially at risk, they were reluctant to agree that all students from any particular
ethnic or cultural background were in this category. Also. a substantial number
thought special education students should be considered at risk. And some delegates
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felt strongly that inadequate or marginal teaching contributed to putting some students
at risk.

In discussing the at-risk group, Richard Green provided these additional insights.

There is a disproportionate number of blacks. Hispanics, and American Indians
in the populations defined as at risk.

Working at a regular job in addition to attending school places some students at
risk.
Substantial numbers of urban school children are characterized not by just one
risk factor, but by several factors acting together.

Green cLutioned the conference to avoid the common error of confusing association
with causation. Significant numbers of students who meet the criteria for being at risk
achieve very well.

Why Is the Issue of At-risk Students So Significant Today?

Ri.thard Green pointed out that the presence of at-risk students in Canadian and Ameri-
can schools is by no means a new phenomenon. In the early days of both nations the
presence of non-English speaking children of very poor immigrants was not unusual.
The depression days of the '30s produced another group of at-risk students, as did the
northern migration of black Americans.

There are. however, factors that make the current situation demand attention. Kaagan
and David Hornbeck underscored the major contention in the Carnegie Report on the
Teaching Professirn if the United States is to maintain its current economic status, it
must develop 'smart' workers, because the United States cannot compete in the interna-
tional marketplace by trying to work cheaper than others without major social, politi-
cal, and economic turmoil. Harold Hodgkinson clearly pointed out the demographic
changes thct are taking place in the United States. Of particular significance is the fact
that in five years, there will be only three people in the work force for each retired
person on Social Security. One of the three will be from a minority group.

Thus, for simple economic reasons, it is imperative that large numbers of at-risk stu-
dents be educated, 'smart' workers.

Equally important is the moral imperative. Although, as Hornbeck stated, "Histori-
cally we've had enough kids that we could throw some away," the notion of not being
concerned with students who do not succeed either for reasons over which they have no
control or for reasons they control is simply not in accord with current American or
Canadian ideals.

A significant national priority, therefore, is to find ways and means to improve dra-
matically the educational attainment of at-risk students.

What Is the Current Use of Technology in the Education of At-risk Students?

With the assistance of ale Canadian Education Association and the National School
Boards Association's Institute for the Transfer of Technology to Education. AIT con-
ducted a survey of schools in the United States and Canada to determine the uses of elec-
tronic technology In school programs or activities serving students at risk of school
failure.
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While numerous examples of the use of electronic technroloy are described in the publi-
cation A Survey of the Use of Technology with Studerus at Risk of School Failure
(available from AIT), three are worthy of special note.

Superintendent Arvid Nelson of Indian Springs School District, Justice, Illinois, re-
ports that with cooperative funding arrangements, computer-assisted and computer-
managed instruction have been a factor in above-the-norm achievement with a popula-
tion having a high percentage of at-risk students.

Escambia County School District in Pensacola, Florida, established a remedial reading
program for high school students who are disadvantaged and below grade level in read-
ing or mathematics. Using Computer Curriculum Corporation System software, the
program achieved remarkable results one month's growth in reading or mathematics
for every hour the student spent on the system. A unique feature of the project is a per-
formance-based funding contract with the Private Industry Council.

John Fraser, director of education of the Peel Board of Education, Mississauga, Ontario,
reported an alternative program for students under 16 who have applied for and been
granted leave from regular school attendance. The program, funded by the board of edu-
cation and the Ontario Ministry of Education, had two goals to enable the student to
get a job and to encourage students to return to school. It used both television and the
microcomputer.

These programs have three things in common.

technology that offers children individualized self-paced learning;

funding through innovative partnerships involving local, state, provincial, or
federal agencies and private business; and

an advocate someone capable of envisioning possibilities and willing to work
hard to make them happen.

In general, the survey found that

1. The computer is the predominant technology being used by schools to serve stu-
dents at risk in both the United States and Canada.

2. Applications of technology were dcsigncd for a wide range of students, including
adjudicated de :kcents, non-English speakers, Chapter I students, and stu-
dents who are d grade level or deficient in mathematics or reading.

a Technology was used in a wide range of curricular areas, including occupa-
tional/career training, remedial mathematics or reading, English as a second
language, record keeping, language arts, and skill reinforcement. A number of
computes applications were for record keeping or tracking student progress.

Overall, the single most consistent finding has been the preponderance of uses of the
computer to address a variety of curricular areas for at-risk groups.

Can Technology Make a Difference in the Instruction of At-risk Children?

While several speakers referred to the potential of technology in general, particular em-
phasis was given to the microcomputer. David Hornbeck discussed the characteristics
of microcomputer use that empower students. The microcomputer can motivate stu-
dents and individualize instruction. In providing feedback it is patient and not judg-
mental. It gives the learner autonomy a quality missing in the lives of many students,
especially those at risk. With its immense memory, tne microcomputer can provide
simulations that are especially useful in mathematics, science, and social science

-4- 1 2



instruction. Simulated experiences can supplement and, in some cases, replace labora-
tory work.

Both Hornbeck and Marc Tucker drew attention to the eJectiveness of the Comprehen-
sive Competencies Program in raising the basic skill level of young adults in a variety
of settings vocational schools, correctional facilities, job-training prorrams, and pri-
vate sector work sites.

Kagan argued that for technology to be used responsibly, those who develop and use it
must exploit what is known about cognitive psychology a point reinforced by John
Bransford and Ted Easselbring. Part of their work is based on research emphasizing
the importance of fluency. As learners become fluent, their ability to proceed to com-
plex tasks improves. If designed and ,ised appropriately, drill And practice programs,
which are often criticized, can play a significant role in improving fluency.

Current research also supports the benefits of learning in a contextually rich environ-
ment. Bransford and Hasselbring argued and demonstrated that microcomputer and
video technology can be used to create a stimulating problem-solving environment in
physical and social science and mathematics programs.

Tucker, Hornbeck, Bransford, and Hasselbring all presented strong cases, based on
either research or belief, that a powerful use of the microcomputei is to enable students
to become generators rather than consumers of knowledge, to be active rather than pas-
sive. Specific mention was made of word processing software, which makes revising
and editing written work so much easier that students are motivated to write longer and
more complex material with less attention to such matters as spelling and punctuation.

Hornbeck noted the specific advantages of technology in the education of disabled stu-
dents. His examples included using word processors with special keyboards, generating
large-scale print on a screen, and converting printed text to speech. He cited several ex-
amples of the effective use of technology with students who have limited proficiency in
English. Hornbeck also observed the growing use of technology by many states and
provinces to provide more effective distance learning programs to students for whom
attendance at school is not feasible, or in small schools where limited numbers make
offering specialized courses uneconomical.

Hornbeck emphasized , 'le capability of the computer in the management of the educa-
tional enterprise. The computer is useful in planning programs for individual students,
for schools, and for school systems. At the state or provincial level, student databases
can produce powerful, policy-relevant information that is unattainable in any other
practical way. To elaborate on this point he drew attention to the National Assessment
Center Project of the Council of Chief State School Officers. While the p-ioject is
controversial and politically risky, it has the potential to provide very useful informa-
tion to state policymakers about the productivity of their systems.

What Are the Preconditions Necessary for Technology to Have a Substantial
Impact on the Education of At-risk Students?

While many speakers and conference participants were convinced that educational
technology has the potential to improve the education of at-risk students, there were
strong views that the potential would not be realized unless certain conditions pre-
vailed. Bransford and Hasselbring supported Kaagan's thesis that positive uses of tech-
nology must be based on an understanding of cognitive psychology. It was noted that
while some good software is based on cognitive psychology, there is still a great unmet
need.
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Hornbeck concluded that because not many people have yet discoverel a way to make
money producing educational software, a broad-based and cohesive consortium ap-
proach may be necessary to drive unit costs down, shape content, and det amine devel-
opment priorities in line with the needs of schools and students.

Strong concern was expressed about the inabi:Ity of the current teaching force and
teachers now being educated to use available technology to good advantage One partici-
pant suggested that an observer of most teaching practice and most teacher preparation
programs would find little difference between the practice and programs of today and
the practice and programs in place before the advent of television, let alone microcom-
puters. A massive program of in-service education is required, as is a massive reorien-
tation of teacher education programs.

While conference participants generally shared the enthusiasm of the presenters with
respect to the potential of technology to improve the teaching/learning process for all
students and perhaps even more for at-risk students, many believed that more research
was needed to establish that potential benefit could be translated into real benefits.

Hornbeck direcily and Tucker indirectly raised the issue of equality of access. The poor
are disproportionately represented among at-risk students, since most live in school
districts where little money is available for their education. Hornbeck stated that there
is a problem of inequality of access a problem that needs to be resolved for reasons of
both human decency and economic necessity.

Kaagan and Richard Green raised the possible necessity of reorganizing the educational
enterprise to take full advantage of the potential of educational technology. Tucker
went further. He asserted that without a major reorganization of schools, the impact of
the 'jmputer would be the same as the impact of educational television much rhetoric
about possibilities and productivity, but little, if any, change in the education of chil-
dren. To appear irmovative, school systems, schools, and teachers would investigate
the use of computers, but no substantial change would take place.

Tucker expressed the belief that if schools were reorganized so that the staffs were re-
warded financially for meeting or exceeding performance standards, teachers would be
motivated to use computer-based and communication technologies for what they are
tools that can increase productivity.

Conference Synthesis

After listening to the conference speakers, visiting discussion groups, and reading
group summaries, Duncan Green concluded that the conference generated six main
ideas.

L Technology has a strong potential to improve both the actual process of instruc-
tion and its management.

2. Technology's potential applies to all students, not only to those regarded as at
risk.

3. Students who are at risk may be identified too late early intervention pro-
grams may prove more beneficial than programs introduced later in the stu-
dents' school career.

4. Teachers are not well prepared to use technology. Widespread in-service and
pre-service programs are necessary.

5. The effective application of technology has major implications for the organi-
zation of schools.
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6. Technology can provide effective communication between individuals and agen-
cies about students at risk.

Discussion group participants and some of the speakers addressed principles related to
the use of technology. Duncan Green identified the principles put forward as the
following.

Technology should be used to empower students (not enslave them).

Principles of good pedagogy should apply in the exploitation of technology to
improve educational experiences. For example, students should be actively en-
gaged in the learning process, as opposed to playing a passive role.

Similarly, principles of good pedagogy should apply in the development of
software.

Technology should be applied in such a way as to increase positive relationships
among students, teachers, and adults.
There must be a commitment the investment involved with respect to the in-
troduction of technology (by state or provincial agencies and local boards of edu-
cation). Technological applications must be seen as affecting the entire educa-
tional system, including teacher education institutions; the management of the
educational enterprise at the state or provincial, local, and school level; and the
actual teaching and learning process.

The application and exploitation of technology should not be viewed as a pana-
cea for improving the education of at-risk students or any other students. Pro-
ponents of the merits of technology are advised to keep hype down and humility
up.

Equality of access to the benefits of technology must be assured.

In concluding his synthesis of the conference, Duncan Green offered these recommen-
dations for the consideration of conference attendees.

1. Pre-service and in-service education must be provided on a massive scale to pre-
pare teachers to exploit technology effectively. The process has to be a continu-
ing one.

2. Teachers must be led gently to the use of technology, rather than having technol-
ogy thrust upon them.

3. There is need for more research to validate claims that technological applica-
tions do make a positive difference in the education rrocess (especially of at-
risk students).

4. Software development should be undertaken in close cooperation with teachers
of at-risk students and with local curriculum authorities.

5. The issue of adequate resources must be addressed.

Next Steps

Stephen Kaagan emphasized that the following actions are being taken to continue the
impetus generated by this conference to improve the educational program for at-risk
students through technology.

1. In September 1987, printed proceedings of the conference will be sent to all par-
ticipants and to others upon request. It will include the conference summary,
the text of all presentations, and a list 01 participants and presenters. In addi-
tion, a video version of the proceedings will be available.
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2. The conference sum-nary included in the proceedings will be reprinted in the
August 1987 AZT Newsletter, which will go to more than 22,000 American and
Canadian educators.
AIT staff and board members will be discussing the issues raised at the confer-
ence with American and Canadian education agencies, with a view to initiating
policy- oriented action to meet the needs of at-risk students.

4. In September 1987, each state and provincial delegation is asked to provide AIT
with a statement of its views regarding top priority uses of technology in the edu-
cation of a' 'sk students.

5. The staff and board of AIT, assisted by the conference proceedings, the responses
from states and provinces, and input from other agencies and individuals, will
explore the development of products for at-risk students, to be available by 1990.
This exploration will include funding partnerships with private and public
agencies ns well as with states and provinces.

Mr. Kaagan concluded the conference by reminding participants that technology is use-
less without the mill to use it.

This conference summary was prepared by James S. Hrabi, President, Canadian Educa-
tion Association, and Vice Chairman, A17' Board of Directors.



tps

Stephen S. Kaagan
Vermont Commissoner of Education,
Chairman, AIT Board of Directors

Getting Underway

To begil this conference on the uses of technology to serve the needs of at-risk students,
I want to take you back 500 years. In 1491, Peter of Ravenna, the writer of a popular
handbook, claimed some early success in creating a thousand-ram memory bank. In
an account of this invention, Daniel Boorstin, in that wonderful book The Discoverers,
has written

Peter...advised that the best memory loci were in a deserted church. When
you have found your church, you should go around in it three or four
times, fixing in your mind all the places where you would later put your
memory-images. Each locus should be five or six feet from the one be-
fore. Peter boasted that even as a young man he had fixed in his mind
100,000 loci and by his later travels he had added thousands more. The
effectiveness of his system, he said, was shown by the fact that he could
repeat verbat1m the whole canon law, two hundred speeches of Cicero,
and twenty thousand points of law.1

Peter, you might agree, came close to being a complete computer. Storage, retrieval, and
display were all inside his head. His system was remarkably compact, and a lot less
than $1995 delivered and installed. Peter, thanks very much for the memories. We ap-
preciate them.

Between 1491 and today, indeed, much has happened. From the mental technology of
the Peters of Ravenna and those of his generation who practiced his art, through the
dominance of print, and then on to moveable type, we have progressed to video, to large
sized computers side by side, and now have arrived at the versatile and portable micro
CD-ROM and videodisc. Looking back over the last five hundred years, we almost get
the same sense that one gets in looking at that wonderful New Yorker cover in which
New York City is implanted and everything beyond Ninth Avenue is compressed. We
have the same sort of compression not spatial here, but temporal, in terms of what has
happened in the information age over the last ten, twenty, thirty, or forty years. A pro-
found myopia, though, might he inherent in both the New Yorker cartoon and what has
happened to us.

1 The Discoverers (New York: Random House, 1983), 484. Peter of Ravenna's handbook was
called Phoenix, sive Aritficiosa Memoria (Venii, 1491).
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Over history, therefore, we see a progression. The human mind develops mechanical
models of its own workings outside of itself, and large chunks of what was inside Peter
of Ravenna are now outside the human body and the mind in books, film, video, and
magnetic memory. I think you will agree that the results of this progression have been
astounding indeed, but that we are also still trying to decipher our relationships with
that which, once having been inside of us, is now beside us. We are, if you will excuse the
e: 'cession, quite "beside ourselves" over this transition. Every time we sit down and
dwell upon this confusion, several contradictions about where we stand as a civiliza-
tion come to mind. Let me Just mention three.

First, advancements in technology have raised us to great heights of human responsi-
bility, but they have also lowered us, in some sense, to unprecedented levels of irrespon-
sibility. Henry Miller, whom I dearly love, in a book called The Air Conditioned Night-
mare, describes America after WWII, the America that he saw upon returning from
Europe. He says "whatever happens to this earth to-day is of man's doing. Man has
demonstrated that he is master of everything except his own nature." He says later on
in the same paragraph that "destruction now is deliberate, voluntary, and self-
induced."2

Secondly, technology has given life great material and spiritual fullness. But at the
same time it has contributed to a deep sense of emptiness and meaninglessness When
asked repeatedly why he did what he did in his work. Picasso summed up modernity by
saying, 'The world doesn't make any sense; why should I paint pictures that dor

Third, while technology has spread information across the breadth and depth of the hu-
man landscape, it has also detracted from our mental resourcefulness, and created an
almost rampant et_Ipty-headedness. How many of us today can boast of the resourceful-
ness of Peter of Ravenna? Compare his mind to those of children who with blank faces
sit for six or more hours before a television set.

So, let all of us here in this room today, at least somewhat humbly, acknowledge at the
outset that while we seek in technology a partial solution to the problems we face, in-
cluding those addressed at this conference, technology itself is a part of those problems.

On to the purposes of this conference. Lewis Thomas, a wonderful scientist and write:,
makes an important distinction between technology and science. He says, "Science is
useful, indispensable sometimes, but whenever it moves forward it does so by producing
a surprise; you cannot specify the surprise you'd like." To work, he says, it must be
"given its head." Technology, on the other hand, should not be given such free reign.
Thomas says it "should be watched closely, monitored, criticized, even voted in or out
by the electorate."3

The real purpose of this conference is to exploit the distinction that Thomas is making
between science and technology. We must become responsible in the deepest sense about
the uses of technology, while at the same time deepening our commitment to scientific
thinking. We must monitor, criticize, and vote in or out the technology that comes to
our attention, and turn our considerations of what technology should be used for into
the most sophisticated of sciences.

No group no group deserves the focus of our efforts more than those who are in some
ways the victims of technology's successes those young people who are at risk of school
failure. Our job in this forum is to set before ourselves an image of these students and to,
bring into sharper focus alongside this image an awareness of the risk that they carry

2 The Air Conditioned Nightmare (New York: New Directions, 1945), 175.

3 'Making Science Work" in Late Night Thoughts on Listening to Mahler's Ninth Symphony (New
York Viking, 1983), 29.
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for themselves and for society. With these images before us. we have to address the bed-
rock que:iiion of this conference: what can technology do to help them?

Marc Tucker, who will speak to you soon, is fond of beginning his presentations about
the Carnegie Report on the teaching profession by citing a story. He says that the Carne-
gie Report begins at the Samsung Electronics Plant south of Seoul. South Korea. where
the workers work up to 363 days a year, ten hours a day, for less than 350 dollars a
month. producing the electronics equipment that was once the hallmark of our ad-
vanced civilization. Tucker goes on at the end of this preface to say that we really have
two choices in this country. or on this continent: One, we can lower our wages and
compete at the same level with the South Koreans: or, two, we can work smarter and
compete at a higher level. Tucker contends. and I'm sure you'll agree. that our only
choice is to work smarter. His story suggests something we must be aware of. which is
that we are all at risk all of us. Canadians and Americans alike.

It would be a serious mistake for us to forget this sobering fact at any point in our delib-
erations. But we also must agree that we are especially at risk if, given their present sit-
uation. a large proportion of our school-age population cannot become smart workers.
To put it most bluntly. what has been until recently a moral imperative for our socie-
ties. to help those less able to become more able, has now acquired the urgency of eco-
nomic survival. Bud Hodgkinson, whom you will hear tomorrow. says it most simply:
for each of us who reaches sixty-five years of age, there will be only three people in the
work force to pay for your Social Security pension and mine. One of these three will be
from a minority ethnic group, and one out of four will be a high school dropout.

It causes pause for consideration. How ironic it is, in some sense. that all of the discus-
sions of the last ten to fifteen years about four-day workweeks and the consequences of
increased numbers of days of leisure time have evaporated from consideration. The
question of what to do with ,;xcess leisure time has evaporated in the last third of this
century, and North American manufacturing dominance has faded with it. No other
evidence speaks so forcefully of the shift in society's priorities.

But most specifically, who are our at-risk students? Let me just cite for you the list that
has generally been agreed to by a large number of educational organizations. They are
dropouts, or potential dropouts, burdened with a variety of social and academic and
economic problems. They are behind grade level in school and often limited in their
command of English. They are likely to be chronically truant. They are teenage par-
ents, victims sometimes of family trauma, poverty, and cultural deprivation. and they
may be all too well acquainted with drug or alcohol abuse. They have very little poten-
tial, at least for now, for developing into the smart workers called for by the Carnegie
Report.

Some estimates put the number or proportion of at-risk students in the school-age pop-
ulation at about 33% a significant number of those that we are supposed to be serving.
Based on the data that they have gathered, some analysts from the Educational Testing
Service have argued that there are two groups particularly at risk of school failure if
they do not receive educational attention, based on the data that ETS has gathered.
These are the children and young adults who are members of particular minority
groups (especially black and Hispanic) and those who lack home support for literacy re-
gardless of ethnic background. Actually there is an overlap between these two groups.4
One could ask, as many have even in the last couple of hours, "How did all of this

4 Data from the National Assessment of Educational Progress Young Adult Literary Assessment
indicate that these two groups are particularly at risk for school failure if they do not receive
educational attention. See Richard L. Venezky. Carl F. Kaestle. and Andrew M. Sum. The Subtle
D"nger: Reflections on the Literacy Abilities of America's Young Adults (Princeton, NJ: Educa-
tional Testing Service. March 1987).
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happen? How did we arrive at this point with so many at-risk students? Were they
there before? Is there something going on that we ought to be aware of7'

I have struggled with these questions and though I have no definitive answers, I have
come up with a brief paradox I tend to think that paradoxes have a lot to say about our
life which might begin to suggest some answers: Technological development brings
about economic success and rising expectations about the cuality of lire. Yet while it
encourages economic vitality, technology also brings a certain moral and intellectual
vacuity an emptiness, if you willwhich ensnares ever larger segments of our s,:ciety,
effectively depriving them of any opportunity to produce or to enjoy the products of a
technological civilization. Ultimately, of course, as fewer and fewer are left who have
the skills to survive in tomorrow's world, productivity will fail, the standard of living
will decline, and other competitors will prevail. It is not a pretty picture, if you believe
any of its essence.

The Educational Testing Service, again, adds dramatic impact to tnc p.,fture by saying,
in effect, that prevailing

literacy skill levels...are not adequate, on average, for maintaining world
leadership in a changing, technological society at the end of the
twentieth century. America's labor market, its military, and its
political and economic processes require citizens with relatively high
levels of critical thinking/reading skills. [Our changing society[...re-
quires citizens who can adapt to change, whose literacy skills allow
them to master new jobs, new economic structures, and new political
structures.5

The ETS work that I am quoting from, The Subtle Danger, provides a disturbing statis-
tical comparison. It says that in the United States the mean scores on literacy skills
tests of black graduates of four-year colleges, as opposed to white high school graduates,
compare at about the same level ETS says that "the latter group," that is, white high
school graduates, "performs nearly as well as the black college graduates even though
they have had four years less schooling."6 Let this conclusion sink in for a minute.
Black college graduates per''. arm about as well as white high school graduates in basic
literacy skills. That is a direct quotation from The Subtle Danger by ETS. If there ever
was social tinder, political dynamite, and economic acid, this is IL; and, it is the chal-
lenge that confronts us.

So, given this image of at-risk students, the question for us here at this conference re-
mains: what is the role of technology in improving the educational status of students at
risk? To provoke your thinking a little bit, let me dwell briefly on one attitude which I
find completely irresponsible. It comes from a Washington Post article, but it really
speaks to much of what we have read within the last couple of years. Steven Frankel
wrote this in the Washington Post recently.

The technological revolution in education is finally at hand. Schools
ten years from now will be explosively different from the ones today. A
new combination of existing products, microcomputers, compact disks,
adaptive tests, satellite communications, and artificial intelligence will

5 Richard L. Ven'zky, Carl F. Kaestle, and Andrew M. Sum, The Subtle Danger: Reflections on the
Literacy Abilities of America's Young Adults (Princeton,NJ: Educational Testing Service, March
1987), 7.

6 Ibid., 32.
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produce the first technological revolution this century that educators
will not be able to ignore.7

I love that last line "that educators will not be able to ignore." Frankel's contentions, I
believe. are utter pipe dream, total illusion. almost drunken in a sense. His view of
technology comforts us when we have to deal with some extremely difficult problems.
but it does not solve a single one of them. Contrast Frankel's view with that of a much
more sober analyst. David Cohen. who says.

Nearly all of the new technologies pressed on schools since World Wax II
from paperbacks to microcomputers have been advertised as agents that
would change education by making students less dependent on teachers
and by reducing whole class. lock-step. batch-processed teaching and
learning. Americans persistently dream about the liberating effects of
technical innovations. There is a St. Simonian. almost utopian. quality
about these hopes. a sense that technology itself can break the chains
that bind us to a dreary. work-a-day routine.8

But you and I both know that "possibilities alone will not drive social organizations to
realize them." 9 Bringing about possibilities requires creating a whole new set of incen-
tives. new pressures. a different form of leadership. and a willingness and a commit-
ment to reorder our workplace the school to accommodate the tools that we have in
them. Technology. of course. is nothing more than a tool. That has been said so often.
It cannot drive social change: it can enable change. but it cannot drive social change.
What I am calling for here in your work, in your deliberations. is a responsible use of
technology in the schools. One that will require two major adjustments on our part.

First. I think we have to begin to refocus on what is inside the black box of the mind and
the black box of the educational business before we think in the utilitarian sense about
the uses of technology. Peter of Ravenna. you will remember. was someone fixated on
the uses of what was inside. We have something to learn from him, but I think we have
to go beyond him as well. We have to get beyond simple equations of knowledge equals
facts. that learning equals accumulation of facts. and that teaching equals the telling of
facts.

In order to get beyond those things. I believe we must draw more from the science of
cognitive psychology than we have before. We must draw more from the thinking of a
variety of people who have looked at the school organization and who have made
commentary on it. from Mortimer Adler to Theodore Sizer to John Goodlad. We must
begin to get at the need for some fundamental changes in pedagogy and in the way that
the schools are organized to provide for students' learning.10 Foremost then. among
our adjustments. is a need to refocus on the business of the mind and the education
business itself and to think through the changes that need to be there before. in some
sense. thinking about the uses of technology.

7 "Finally. the Revolution in Teaching." The Washington Post, 23 Nov. 1986. Outlook section.

8 Educational Technology: The Next Generation of Policy and Research Issues, Center for Pol-
icy Research in Education Monograph, Eagleton Institute (New Brunswick. NJ: Rutgers Uni-
versity. Nov. 1986). 16-17.

9 Cohen, 17.

10 Mortimer Adler. The Paidela Proposal: An Educational Manifesto (New York: Macmillan, 1982).
Theodore R. Sizer, Horace's Compromise: The Dilemma of the American High School (Boston:
Houghton Mifflin. 1985). John J. Goodlad, A Place Called School: Prospects for the Arture
(New York: McGraw Hill, 1984).
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But having articulated and redefined education's ways and means, we must, as a second
step, exploit existing technologies as best we can. It is probably realistic, for the mo-
ment. This is a tough pill to swallow to downplay the potential of frontier technolo-
gies and resist solutions that have been neither validated nor established. The fully
computerized classrooms or versions of it. or versions of other frontier technologies,
are examples. I think we should observe what Lewis Thomas has to tell us in the dis-
tinction between science and technology and we should lower our sights for technolo-
gy's potential and raise them for science's potential rather than the other way around.

I think. in some sense, we have been doing just the opposite. We have moved all our ex-
pectations for betterment over to technology and have stripped science to an empty
hall. Instead, let's rely more on our science, the sciences of cognitive psychology and
organizational analysis and what we have to learn from them in an applied sense. For
now. at least, let's not go overboard in thinking that a solution to our problems lies in
experimental technologies. Our classrooms will move ahead productively. I think. if we
can just realize more of the potential that already exists in the technology of the video,
the microcomputer, and. lest we forget, the technology of the book. So we must all. I
think. look at technology with an eye that is both appreciative and apprehensive. We
should turn to its offerings with a yew real help that it can give us, but always from the
perspective that its tools, however wonderful in themselves, must always conform to
our wisest vision of what our school should be and what they must provide to every stu-
dent entrusted to them.

Specifically. what sort of yield do we expect from this conference? What do we expect to
get out of it? What do we expect from you? Let me quickly cite six things which I hope
will stay with you over the course of your deliberations. First, there will be a written
synthesis of the major themes and the ideological thready that resu lace. surface, and
resurface again in the presentations and discussions that take place here. The video
product, some of which you will see tomorrow, will also become part of the permanent
record of this event. But I think that it's important to know that there will be a perm-
anent record of this event.

Second. I think it's possible that there be derived out of the work here a set of principles
from the work and the ideas of the conference presenters, from your discussions, and
particularly from the synthesis that will be written. These principles should be more
instructive than what has been written to date about the effective uses of technology in
schools. They could even become desiderata for schools, school communities. teachers
and students. And they will be especially oriented. and that is what will make them
unique to the needs of at-risk students. These principles may also suggest of incentives
for using technology to redefine educational aims and redefine major barriers that
stand between us and the more fruitful uses of technology.

Third, based on what you learn here. AIT asks that by September you submit in writing
your ideas, as a state or provincial delegation, on the top priority ust _ of technology to
assist with the learning of at-risk students within your jurisdictions. You will begin
that here. but we hope that by September your ideas will be more refined and of greater
use to us. Your thoughts will help us. The Staff and the Board together will determine
how to proceed with specific product development.

Fourth. AlT intends to engage in product development in actual projects out of the work
of this conference. We will aim to achieve at least one project that will yield video and
computer software products for use in the schools or other educational settings with at-
risk students. The project can be developed either by consortium, which is AITs tradi-
tional mode, or with third-party support, which is increasingly likely on an issue of
this magnitude. By 1990, I hope that students at risk will begin to benefit from these
products.

-14-
44



Fifth, I fully expect that the results of our endeavor here will fit neatly into the work of
the Council of Chief State School Officers, the Education Commission of the States in
the United States, and several other American and Canadian forums as well, as these
organizations see what can be done on a continental scale to deal with the demanding
problems of at-risk students. A draft of the synthesis of ideas from this conference will,
for example, be presented at the Summer Institute of the Council of Chief State School
Officers, and I anticipate that the members of the AlT Board will also join a variety of
organizations in their annual assemblies to present the findings of this conference and
the results of the state and provincial plans that emerge in September.

Sixih, and finally. I expect that the quality of the deliberations of this conference will
have an impact on the behavior of all of us as we go home and deal with our responsi-
bilities for the education of students on the state, provincial, and local level.

Let me sum up. Peter of Ravenna, Henry Mffier, Lewis Thomas, and David Cohen these
men make an odd combination, but nonetheless they express similar aspirations for
humanity. And they also share, implicitly, a sense of the dangers confronting us. Not
that much has changed in 500 years. Today, humanity faces really calamitous perils,
hazards that we may alleviate if we are only a little wiser and a little more responsible
in using the tools that we have been so ingenious to create.

Therefore, try at this conference to act like Peter of Ravenna. Focus your memory loci
alternately on the science of human development and then on the promise of the newest
technologies. In your mind not on a hard or floppy disc, not on a perforated printout
fix the schema of organizational patterns of today's schools. And then, superimpose on
that setting an image of the subject of this conference. the student who is failing, effec-
tively illiterate, unskilled. disaffected. Thee, with your mind fully loaded, not your
bloodstream or your belly, but with your mind fully loaded, call up your stored memo-
ries and put those megabytes to work. Launch some useful products for the future, for
your state or your province, and for the young people our heirs on this continent.
Thank you very much.
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John D. Branford
Director. Learning Technology Center.
Vandc rbilt University

Ted S. Hasselbring
Associate Director, Learning Technol-
ogy Center, Vanderbilt University

Technology Can Help Children Who Are at Risk of
School Failure*

John Bransford
Ifs a pleasure for us to be here. A conference focused on children who are at risk of
school failure is particularly important for us because it represents the primary mis-
sion of George Peabody College at Vanderbilt and of Peabody's John F. Kennedy Center.
And. as you'll see, a number of our Peabody and Kennedy Center colleagues have helped
shape the presentation that well make today. Our major goal this morning is to show
that existing. off-the-shelf. microcomputer and video technology can help at-risk stu-
dents develop the skills. the knowledge. and the confidence necessary to function effec-
tively in today's complex society. However. we also want to emphasize that technology
by itself cannot solve our problems; it has to be used effectively. As Stephen Kaagan em-
phasized last night. in order to use technology effectively, we need information from
the scientific study of cognition, instruction, and culture. So. throughout our presenta-
tion. we'll relate our discussions of technology to the research literature in these areas.

Our presentation this morning is divided into three parts. -First. we are going to provide
some historical and theoretical background about cognition, instruction, and culture.
Second. we'll illustrate some successful uses of technology to increase academic
achievement. Here we're going to focus on three areas: 1) the importance of developing
fluent access to knowledge and skills; 2) the importance of developing integrated
knowledge structures that provide support for subsequent problem solving (this is very

This presentation was assisted by Laura Coin and Susan Williams of the Learning Technology
Center, George Peabody College for Teachers, Vanderbilt University.
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different from just learning sets of facts that remain inert); and 3) the importance of
looking at students as producers of information rather than mere consumers. Finally,
we'll end with some recommendations about the next steps that might be taken in order
to utilize the technological potentfa1s that now exist.

Let me begin by providing some historical and theoretical background f.): discussions
of technology. I noted earlier that our approach to education and technology has been
shaped by the fact that we are at George Peabody College at Vanderbilt, and that a num-
ber of our colleagues there have had a strong impact on our thinking. One person, in
particular, has been very influential for us, and we want to introduce her to you. Her
name is Dr. Susan Gray, and she's a pioneer. Her early training project in the 1960s was
one of the precursors of the Headstart movement. She graciously agreed to share some
of her wisdom with us as we prepared for this talk. And we want to share some of it with
you. Her project began with a group of forty four-year olds from extremely low income
families in the South. Here is her description of her project.

Dr. Susan Gray (on ,,ideo)
We began the actual program in the summer of '62 and continued the program with the
children through the first grade. Since then we have basically followed up, rather than
had any intervention.

John Bransford
The intervention involved prereading and other school-related activities, plus exten-
sive work with parents. The four-year-olds continued in the program each summer
throughout the end of first grade. As Dr. Gray just explained, after that the intervention
stopped and the researchers followed up. The follow up is still ongoing. Dr. Gray's stu-
dents are now twenty-nine years old and have children of their own. There are several
findings from her studies that are important. For example, she found large differences
between the experimental and control classes with respect to assignment to special edu-
cation. Thirty-three percent of the control students who didn't have any preschool were
assigned to special education classes by the time they reached middle school. In con-
trast, only 2% of the experimental group were assigned to special education classes. She
also found that students in the experimental group, especially the female students, were
more likely to finish school.

The most noteworthy point we got from her, though, is that despite several indicants of
success, Dr. Gray emphasizes that more can be done to help at-risk students than was
possible in her training project. In explaining why, Dr. Gray helped us realize the dan-
gers of implicitly accepting what we will call an inoculation theory of intervention.
What this means is that there are not one, or two, or three specific experiences that will
inoculate children against school failure. Instead, academic development, as Dr. Gray
argues, is an ongoing process. Her early intervention program set the process in mo-
tion. It increased the children's desire to learn and their courage to try new things,
(what might be called their intrinsic motivation). This affected the teachers' reactions
to the children, which in turn affected the children, and so forth. Dr. Gray refers to
these effects as "transactions."

Dr. Susan Gray (on video)
Reciprocal interaction and transaction go on and the children try harder and the
teacher likes it even better, and they like the teacher and what she provides even better,
and so on. It's a mutual-benefit effect.

John Bransford
An important implication of the transactional position is that transactions must be
actively maintained. It follows that our efforts to help at-risk students will be strongest
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if we think not of one or two or three specific technology-based interventions, but
rather of improvements in the processes of learning that take place throughout the en-
tire range of preschool and school years. It's easy to forget this. It's easy to become
overly enthusiastic and assume that Logo programming is the answer in the first grade
or that word processing and spread sheets are the answers in the middle schools. An of
these things can help. As Dr. Gray urges, we must focus on transactions over time. Any-
thing we can do to develop intrinsic motivation to develop the desire to learn and the
courage to try is important for strengthening the transactions that occur.

In addition to developing intrinsic motivation. Dr. Gray emphasizes the importance of
developing cognitive skills and organized sets of knowledge. In the last ten years, cog-
nitive research has exploded. We've begun to get a much better idea of the nature of suc-
cessful performance and how it develops. This research is relevant for understanding
why some people have more difficulty than others in academic tasks and for helping
those who find the going tough. Much of the research in cognitive science explores the
processes that underlie effective problem solving. For example, what makes effective
thinkers and learners so effective and how can others develop these skills.

Some researchers have focused on general aspects of problem solving such as defining
and representing problems, evaluating outcomes, and so forth. These are clearly im-
portant, but it has also become clear that general problem solving strategies are only
part of the story. Cognitive scientists are beginning to see that effective thinking and
problem solving also require a great deal of specific knowledge, and that this knowledge
must be accessed with fluency. Otherwise, our limited attention becomes overwhelmed.
Researchers have thus started to carefully stue I and compare experts in various do-
mains experts in chess, experts in physics, experts in bridge, experts in computer pro-
gramming In each of these domains, it is clear that one really important thing is the
rapid recognition of familiar patterns. And I emphasize "rapid." The recognition must
be almost effortless. Without this ability there is too much complexity to manage and
we're overwhelmed.

I think I can illustrate this by showing you a video example of an expert we work with.
This particular person is a houseboat expert. The guy on the left sells houseboats, and
he knows something about them. The guy on the right is helping us with the experi-
ment. This is an honest experiment. We actually ran it. The guy on the right is going to
say, "I have a chance to buy a 1980 Gibson houseboat with all the options. rye got a little
piece of tape here that shows it. Will you look at the tape and tell me if this is a good
deal?"

Voices on Videotape
...1980 houseboat. It's got all the options. As a matter of fact, I've got a tape here I want
you to see. Would you check it out for me?

Sure will.

John Bransford
All right. And the next thing you'll see will be about ten seconds of a video ape of a
houseboat exactly what the expert sees. See what you notice about this.

(10-SECOND PAUSE FOR VIDEO)

Okay, and then let's see what the expert noticed.

Expert (on video)
It looks like it's possibly older than a 1980 Gibson, due to the window design and the
sliding door setup. It does not have all the options It does not have a flybridge. It has
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gas instead of electric appliances because it has the twin gas bottles on it. Secondly, it
looks like there's been some damage to the rails because it does not have standard Gib-
son rails. And based on the sheen and everything, it looks iike it does need to be
repainted.

John Branford
As I said. it's an honest experiment. And it's really quite good. He noticed a lot of
things. Now, obviously, if you're a total novice you don't know what to look for, but
even someone who knows something about houseboats couldn't do it in real time if he
weren't fluent. If you froze the frame and let him sit there and laboriously think
through all the things that should be on a 1980 Gibson houseboat, he could effortfully do
that, but it would demand a lot of attention. And as we become fluent, we're able to do
these things relatively automatically. This in turn frees our attention for higher-level
kinds of things and lets us start problem solving on a higher plane. Another example
that you're all familiar with is when you first learned to drive a car. When you first
learn to drive a car, you have to laboriously attend to pushing the clutch and 1 ake and
hurling the wheel. You cannot do that and carry on a conversation at the same time. As
you become fluent, you can start to carry on a conversation and drive.

Let me show you one other illustration of the importance of this rapid, fluent access to
knowledge. This demonstration was prepared for us by Dr. Walter Schneider of the Uni-
versity of Pittsburgh. He's one of he leading experts in the world on controlled versus
what is called "automatic" or "rapid-access processing." We're really grateful to him for
preparing this demonstration. This is a little search task. You're going to see a bunch
of words and numbers. What I want you to do is look for either an animal or a vehicle
and as soon as you see something that names either an animal or a vehicle, with your
right hand just hit the table like this, as quickly as you can. Okay? Let's go through
this task. Animal or vehicle.

(VIDEO BEING SHOWN. NO DIALOGUE. TASK BEING PERFORMED BY AUDIENCE.)

All right. Most of you saw the word donkey. Now we are going to use your left hand for
another task. In this next task we are going to search for either the number seven or the
number four, and if you see either a seven or a four, with your left hand please hit the
table. Okay, go ahead.

(VIDEO BEING SHOWN. NO DIALOGUE. TASK BEING PERFORMED BY AUDIENCE.)

Okay. That was just warm up. No 1 we'll do the real task. What I want you to search for
this time is either a three or a nine. If you see one of those, use your left hand to hit the
table. If you see an animal or a vehicle, and if you see one of those, use your right hand
to hit the table. They'll come just slightly faster. Okay? So if we can show this.

(VIDEO BEING SHOWN. IN'IrRJECTIONS BY BRANSFORD.)

Well, not bad. Let's try one more. It's not bad at all. This time look for either a nine or a
one, and if you see that, hit with the left hand; if you see an animal or vehicle, hit with
the right hand. Let's go with that.

(VIDEO BEING SHOWN. INTERJECTIONS BY BRANSFORD.)

Good. Hey! Not bad at all. Now one thing you can ask yourself is how easy it would be to
be perfect in this task when you are looking for both numbers and animals. Most peo-
ple would assume that it's not easy. Some would assume that it might be easy for others
but it's really difficult for them. What Walter Schneider tries to emphasize is that a
task like this one may initially seem extremely difficult but can, with the right amount
and right kind of practice, become easy.
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Let me show you some data he has collected. When you start out, look at just the very top
there. This is where people are looking for only a single target, either an animal or a ve-
hicle. With just a little practice, they can do that and on each trial are correct. But now
look at the left at what happens when I add another task and divide peoples' attention. I
not only asked them to do animals and vehicles, but also to do the numbers. You see
that initially their performance falls way below 60%. At this point many people say
this is beyond them. With a number of practice trials in this case it takes about five
hours of practice they are, however, able to do this se -h task almost effortlessly.
Schneider notes that many people are extremely surprised at their ability to do this,
given how difficult it seems initially.

Let me show you another example where this has really come up for him. Schneider has
studied electronic troubleshooting, in which, to find out why an electronic circuit
doesn't work. the subject has to be able to read these diagrams and know which ones are
AND gates and which (Lies are OR gates and what the particular properties of each of
these are. This task demands considerable attention because the troubleshooters re-
peatedly have to stop and ask what the AND gate does, what an OR gate does, etc. Their
attention is so overwhelmed in that task that they lose their place. Schneider started to
work with people on this task and found some very interesting results.

Those who, after about an hour, were most likely to say that this task wasn't for them
tended to be women; many said it was a man's task. that they could not do this kind of
thing. Schneider would tell them to trust him, to stick with the task, to practice for the
ten hours it would take to be able to do the basic components of the task automatically.
He said amazing things happened. Those who gave themselves the chance to break
through this barrier of clumsiness discovered they could do things that they had not
been able to do before. Schneider was paying people to do this experiment, but one wom-
an said, "Please don't stop. I'll pay you to continue. I love it." Another woman said,
"You know, I'll just come for free, no problem." And, in fact, the women in his study
who init ally had thought that they could not do the task tended to be the best trouble-
shooters after about ten hours of practice.

The point Walter Schneider makes is that too often we, as teachers, and we as individu-
als, do not give ourselves the chance to push past the bottleneck that each of us encoun-
ters when first learning a new skill. When we do not give ourselves the time to develop
this fluid access to certain patterns, our attention is overwhelmed. The task seems be-
yond our capacities.

We're going to discuss other aspects of cognitive theory later, but we want to begin our
discussion of technology by focusing on this issue of fluency. It is extremely important
but often underappreciated. Ted Hasselbring and Laura Goin have been directing a re-
search project in Nashville that looks at fluid performance in the area of mathematics.
What impresses me most about Ted's and Laura's work is the careful attention in re-
search to guide the software design. Ted will tell you about that.

Ted Hasselbring
John's too kind. He's also a major investigator in this research; he just doesn't talk
about it. ohn presented several examples of fluency in nonacademic tasks, sh, ig
how important it is. We think that fluency is important in virtually everything we do
but especially in academic tasks. Take, for example, the task of reading. Students who
read along trying to sound out each word as they come to it have no idea what they have
read by the time they get to the end of a sentence. The same is true in spelling. If stu-
dents are trying to do creative writing but are having to stop to recall how to spell each
word, their attention is overburdened and they are unable to do the writing task. We
think the same is true of mathematics. If students must constantly calculate answers to
basic math facts, they have difficulty when they go on to higher-level skills.

-20-
26



We firmly believe that fluency in basic math skills is a necessary condition for achieve-
mer, t in mathematics. As John pointed out, for the past three years we have been con-
ducting a series of research studies that have examined several issues related to fluency
in basic math. The students that we've worked with have all been identified as learn-
ing-handicapped student z and have been placed in resource-room settings, primarily in
Nashville, Tennessee. These students have all experienced some kind of school failure.
For our research, we have defined "fluency" as "effortless, errorless, and automatic re-
trieval of basic math facts from memory." As you'll see in a minute, the students in our
studies are far from being fluent. If math computation were a measure of literacy, all of
these students would be considered illiterate.

Let me give you an idea of the fluency problems that the students we work with exhibit.
The students that you're about to see are engaged in a simple assessment task. A single-
digit addition problem is going to come up on the computer screen; the idea is for them
to supply the answer within ten seconds. The first student you're going to see is Jeffrey.
I think Jeffrey is about eight years old. Let's go ahead and look at him.

(VIDEO BEING SHOWN. HASSELBRING INTERJECTS COMMENTS.)

What you are seeing Jeffrey do here is interesting he touches his head to set his
counter. For example, if the problems is three plus five, he touches his head with one
hand and says 'Three" and then counts the remainder of the problem on his other hand.
This is not uncommon. by the way; we see a lot of kids using body parts we get nose
counters. cheek counters. Jeffrey is not exactly fluent. but he does have the algorithm
down. The next student we're going to see is a bit older. We might assume that as stu-
dents get older that problem of counting on fingers goes away. And it does to some ex-
tent. But. as you see, Barbara is still a counter. She doesn't touch her head to set her
counter. but she uses the same model: she says the first number and counts the rest on
her fingers. Antoine. the last student you're going to see, was given a word problem. We
asked him, if you had three quarters and we had six quarters, and we gave our quarters
to you. how many would you have altogether?"

(VIDEO CONTINUES.)

Antoine (on video)
Nine quarters.

Ted Hasseibring
All right. He got it. nine quarters. I would hate to see how long it would take him to fig-
ure out how many dollars and cents he had. What you can see from this is that the task
requires a conscious effort from all these students. It's not automatic. It's something
that they have to work at. The problem with counting such as this is that students get
confused and often make errors. This affects their attitudes toward mathematics. It af-
fects their attitudes toward themselves. They don't like having to rely on counting with
their fingers. They are embarrassed by it. and they often become very frustrated. Here's
an example of a student doing the same task. I think you can see the frustration.

(VIDEO CONTINUES.)

He ran out of time and couldn't solve the problem. Here's another one, using a number
line. He gets it wrong. We often see this reaction among these kids. They really hate
this assessment task when we first start out because it is terribly frustrating. It re-
quires a lot of effort, and they simply don't like doing it.

One question we asked was. "how serious are fluency problems in schools?" To find the
answer. we conducted a large-scale assessment, looking at the accuracy and the fluency
of basic addition facts in both special education and regular education students in
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Nashville, Tennessee. We looked at students ranging in age from seven through four-
teen, and the results were really quite interesting. What this first slide shows is the ac-
curacy of response for regular and resource room students, ages seven through fourteen.
We matched these students on age, sex, and race. One group was served in special educa-
tion classes, the other in regular classes.

What you notice from this, or what struck us, was that at age seven and eight, the re-
source room students are far less accurate than their regular education peers. However.
by age nine, they almost catch up with them in accuracy. And they continue, at least up
to age fourteen. This was encouraging to us. From these data, it appears that at ages
seven and eight, students are trying to develop those counting algorithms you saw stu-
dents exhibiting in the previous video tapes. Diaerepancies did appear, however, when
we looked at fluency. As you see in this slide, at age seven there is a small discrepancy;
as the students get older, that discrepancy gets larger. The tasks require these students
to recall number facts within three-quarters of a second, so we know that they are not
counting on their fingers in these cases.

You can see that by age fourteen there is quite a difference between the regular and spe-
cial education students. What this shows us is that once these special education stu-
dents start counting on their fingers, they don't give it up. You can see that by age four-
teen these students only had forty basic addition facts. If you consider minimum add-
ins of zeros, ones, and two: three plus one, eight plus two, etc., that accounts for more
than fifty percent of the adt ition facts. At age fourteen these kids are not even recalling
fluently addition facts mum' over minimum addends of three. This really quite a dis-
turbing problem, and we decided there must be some way to remedy it. And this was
only basic addition and subtraction we haven't even looked at multiplication and di-
vision. With problems this severe, we asked ourselves, how are these special education
students ever going to do higher level skills?

We set out to help these students develop fluency in basic facts. That's where our next
study came in. Conventional wisdom told us that if we used computer-based drill and
practice with these kids, and used it enough, they would give up those counting strate-
gies and start recalling this information from memory. They would become fluent;
their problems would go away. So we went into a classroom and provided a commercial
version of a drill-and-practice program for everi student. Every student was on the
computer daily for five to ten minutes. We looked at their fluency before our interven-
tion and after, and the results were quite interesting.

What we found was that using the drill and practice program even as many as seventy
intervention days, which is a very large number of intervention days, had virtually no

Tect on the development of fluency. Students who came in counting on their fingers.
left counting on their fingers. We did make them faster at counting on their fingers.
And they became more fluent in the simple math facts they were already recalling from
memory, such as adding doubles eight plus eight, live plus five or small addends like
zeros and ones. If they were already doing this, without relying on counting strategies,
the drill and practice was really quite effective. It would drop their response latency to
somewhere under half a second, making them very fluent. If they were relying on a
counting strategy, the drill and practice had no effect whatsoever.

We were pretty disillusioned by these results. But, we were not defeated. We decided that
the computer technology was really ideal. What we needed to do was change the task
somewhat so that, first of all, the students were retrieving information from memory.
Once they were doing that, then we could put them on the computer using traditional
drill and practice and make them more fluent. To do this we developed a set of software
designed for retrieval training. I'm going to now go through a number of design prin-
iples that we considered.



We looked at the cognitive literature to reexamine everything we knew about learning.
We also looked at effective teaching literature and tried to excerpt from there anything
we thought we could build into this software that would make a difference with these
kids. The first thing we wanted to do was an assessment on those students. We knew
from our original drill-and-practice study that we needed to treat facts that they were
retrieving from memory very differently from facts that they were using counting strat-
egies to solve. What you see here is a simple assessment task we set up to separate out
these facts. It's nothing more than seeing a fact and typing in answer correctly. What
we're doing here, though, is looking at more than just the accuracy response. We're
looking at the latency of response. If they respond under .75 of a second, we consider it a
retrieved fact. We put that fact in a drill-and-practice program that will simply help the
students recall it faster. If they are answering over .75 of a second, we assume that some
counting could be going on. We don't want to give them drill and practice on that be-
cause we know that the only thing we're going to do is strengthen their counting on that
fact.

So, first of all, we make an assessment end separate out retrieved facts from nonre-
trieved facts. The second thing that we do is provide a very small practice set. The prob-
lem with most drill-and-practice programs that we've looked at is that the practice sets
are in most cases very large. In many cases they include the entire set of addition or
subtraction facts. What we want to do is give the student one fact at a time to learn. Vie
also want to emphasize pairing, associating the answers of the problem with the prob-
lem itself. Most drill-and-practice programs do not do that. Instead they give the stu-
dent a problem, which the student simply answers by counting, but does not, for some
reason, try to remember the answer to that problem or automatically associate the an-
swer with the problem.

We start out a little differently. We require that the students first tell us what the prob-
lem is and then what the answer is. They have to type in the problem that they're work-
ing on and then the correct answer. Once they can do that, then we go ahead into the ac-
tual program. The third part, which we think is extremely important, is something
called controlled-response time. Again, very few drill and practice programs put any
limit on the amount of response time. Unlimited time allows students to fall back on
their counting strategies. What we do is set up a response time of 1.25 seconds. If they
cannot answer within that time, which you'll see here, we give them a prompt.

(SLIDE IS SHOWN.)

There's our target fact. At 1.25 seconds, the icon tells the students that they did not miss
the problem, but that they did not answer it quickly enough. We go ahead with model-
ing, and they have to type in the correct answer themselves. As long as the students re-
spond within that 1.25 seconds, they're okay; that is the controlled response time.

Another design feature of the software is called "spaced retrieval." Here the target fact is
interspersed with facts that the students already know. We don't want to cause interfer-
ence. We simply want to alternate between facts the students already know and the
target facts they are learning. Gradually, we expand the time students have to remem-
ber the target fact, as you will see in these slides.

First the student sees the target fact. Then he sees a fact that he already knows. Then
the target fact again. Before the target fact is presented again, he will be asked presented
with two facts that he already knows. This spaced retrieval would continue until ten
known facts were inserted between each target fact, requiring students to remember the
target fact for longer and longer periods. The research that we just completed suggests
that this is a very, very important part of our program, much more important than we
actually thought in the first place. Finally, once a student is able to recall the target fact
ten consecutive times without an error, using that expanding procedure, we say it is a
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learned fact, one the student can retrieve from memory. The fact then goes into the set
of known facts that we include in straight drill and practice.

Here is an example of one such drill and practice program, one designed as an arcade
game. The students simply supply the correct answers to keep the balloons aloft. It's a
very simple program, but very appropriate because all we are trying to do is force stu-
dents to recall the information as quickly as they can. They are only practicing facts
that they are able to recall from memory. If they cannot recall a fact from memory,
they never see it in the drill and practice. We also believe that the more opportunities
students have to respond, the better off they are. We try to pack as much in as we can.
The literature on academic learning time and opportunities to respond suggests that
students need several opportunities to respond in a relatively short period of time.

I'm going to show you another drill and practice prograih that's currently on the mar-
ket and you'll see that the student has fewer chances to practice each problem because
the computer graphics and so-called reinforcement actually interfere with the opportu-
nities to respond. Watch what happens here: A student gives the correct response, then
sits and waits for another chance. Here the software program designed for practice ac-
tually reduces the student's opportunities to respond. Look at a student on another kind
of software and you'll see the difference in the number of opportunities he has in the
same period of time. You can see that this program provides far more opportunities for
the student to practice the skills.

Another component that is built into our program is management for both the student
and the teacher. We think that management is very, very important. A lot of drill and
practice programs assume that every time the student sits down, he is doing so for the
first time. We do a great deal of record keeping and also provide the student with feed-
back at the end of each game. At the end of the Fast Facts game, students get some infor-
mation on how they did: we also keep a record of all the addition facts that they are
working on and where they are in learning that set of facts. In the example you see on
the slide. the students see the facts they have Just learned, those that will go into their
drill-and-practice file. The students are updated constantly on how they are doing.

Finally, and probably most importantly, the program has to be easy to use: it cannot
take away any teacher time. Otherwise, teachers are simply not going to use it. Here's
an example of a special ed class in Nashville. The teacher just took these kids down to
the computer lab to work on the math program. The program is individualized for each
student. Here, after forty or fifty days into the study, the students are still highly en-
gaged by the activity. It is almost effortless for the classroom teacher. She is able to
take her entire class from the resource room down to the lab and get them back in about
twenty minutes. As she told us, it was really no problem at all.

That's all well and good, but what effect does all this have on students? We've been con-
ducting large-scale evaluation of this fluency software over this year. We set it up in
three groups. We had a control or contrast group of resource room students who received
nothing from us. No computer training. They received only their regular classroom in-
struction. Our second group was regular ed students who were matched for age, sex, and
race with our control group and our experimental special ed students. They also re-
ceived no instruction beyond that in their own classroom. Our experimental group re-
ceived, on a daily basis, or as often as they were in school, instruction using the soft-
ware that you Just saw. It took them five to seven minutes every day to go through that
software set.

In this first slide you'll see that after about forty days, our control group, with no extra
instruction, made virtually no gains pretest to posttest. These students did not increase
the number of math facts they were retrieving from memory over that period of time.
The next slide shows that our regular ed students, as we predicted, picked up about eight
math facts in the six months between pretest and posttest. The nice parallel growth is
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what we expected. The experimental students who received the software training really
did much better than we expected, picking up more facts actually than the regular ed stu-
dents. If you look at the absolute growth over the three groups. you see that the resource
room students, represented by the top line with the squares, picked up almost twenty-
four new facts. We used an extremely stringent criterion for automatic recall; we re-
quired that students recall facts within .75 seconds, two consecutive times, without an
error during our posttest. The resource room students, therefore, did quite well. So you
can see. by comparison. the regular ed students picked up about eight facts and the con-
trol students were virtually unchanged.

One thing we were concerned about was what happened when the counting strategies
were taken away from those kids. Would it affect their accuracy? The next slide shows
that it actually improved their accuracy. Our seven and eight-year-olds closed the dis-
crepancy. They became more accurate than before. Our other students improved just
slightly. one or two percentage points, over their pretest scores. Thus. helping students
give up their counting strategies had no detrimental effect upon their accuracy. Stu-
dents were either as accurate or somewhat more accurate after the training.

In summary. we've concluded from our study that fluency. whether it is fluency in
mathematics. reading. spelling. or whatever. is an extremely important skill. and that
technology can be used to help handicapped students develop that skill to a level equal
to that of their nonhandicapped peers. We had only about forty intervention days with
these students. Had we worked with them for an entire year. they would, we believe.
have caught up to their nonhandicapped peers. given the rate of growth they experi-
enced. Next year we will be able to look at that more carefully. The principles that
we've discussed here. I think, point out something that is very nice: And that is. that as
they learn. these kids often change their attitudes. They feel better about themselves.
They feel better about mathematics.

(VIDEO BEING SHOWN.)

This is David. whom you saw before. Just look at the difference in his body language. if
nothing else. during his pretest and posttest. This is his pretest again. He's pretty frus-
trated. And this is about forty intervention days later. (CLIP FROM VIDEOTAPE.) Da-
vid is no different from most of the kids that go through the training. They gain a great
deal of self-confidence. Teachers tell us that it changes their attitudes towards mathe-
matics. and we get some very. very positive gains from that. I think that if we could
leave you with any message. it's that the existing technology in the schools will work, if
it is used effectively. We have to look very carefully at how we are using that technology.
We have to draw upon the cognitive and effective teaching literatures. The problems
that these students are having are not easy to overcome. but they are not insurmount-
able. I think that if we apply technology in the ways we have looked at in our studies,
there are going to be some impressive gains. Thank you.

John Bransford
I think this study provides an excellent example of the importance of fluency and the
importance of detailed software design. We are going to continue to emphasize the
importance of fluency throughout this presentation. but we also want to illustrate some
additional ways that technology can be used to enhance academic achievement. For
this part of the presentation, we're going to focus on the use of microcomputer and video
technology to create semantically rich contexts for problem solving and discovery.
This contextualized approach to instruction has a number of advantages over tradi-
tional approaches. which tend to be decontextualized.

Let me try to explain this point in a little more detail. Imagine that we want to find
cases where learning for almost all people is spectacular. The learning that occurs dur-
ing the first five years of children's lives seems to qualify. Children learn language,
concepts. social skills. physical skills. knowledge of their spatial environment, and so
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forth. The amount they learn is remarkable. We want to emphasize that children learn
the knowledge and skills appropriate to their particular culture or subculture. Re-
searchers such as Shirley Brice Heath (1983)1 show that the skills emphasized in some
subcultures do not necessarily match the ones presupposed by our existing school sys-
tems. Therefore, not all children are equally prepared for school. Nevertheless, if you
look at what is appropriate for their culture, the amount they learn is truly remarkable.

Researchers have begun to analyze some of the conditions that make children's early
learning so successful. One major advantage seems to be learning in the context of
meaningful. ongoing activities. Imagine a decontextualized approach to language ac-
quisition in which we could for one hour a day take a young child into a room and ran-
domly introduce some new words and have him memorize the definitions. A child does
not learr lInguage that way. A child learns language by making sense of his or her en-
viromneat. Research also suggests that children learn best when they and a parent or
some other mentor share a context that can be mutually explored. This idea of a shared
context really isn't new: preschool educators have known it for years. When. for exam-
ple, we talked to Susan Gray about her early training project, it was clear that she really
loved to take children to environments that were meaningful for learning. One of her
favorites was the grocery store.

Dr. Susan Gray (on *video)
I remember that we would take them to the grocery store, because that is one of the most
wonderful places in the world to teach children classification.

John Bransford
She is talking about letting children see the relevance of categorizing food in various
ways. They can also be helped to appreciate other aspects of a grocery store. like the ad-
vantage of having signs that tell people where to look. It is often not possible to take
groups of children to the grocery store or to the airport or to the beach. People therefore
use a lot of other strategies to help children understand. As parents. we often rely on ex-
periences that we have already shared with the child. If. for example. a neighbor comes
over and talks about large sailing ships on the sea. we might remind the child of
another ship he has seen with us or read about.

Parents naturally help children relate the past to the present in order to help them un-
derstand new things. These strategies work well as long as we know the experiences of
our particular child. But. what happens when some children are lacking in their ex-
periences, or when we as teachers do not know what experiences are relevant for a par-
ticular child? We often cannot share a context with children and help them understand
something because we do not know what they know. And here's where technology such
as videotape and especially videodisc becomes especially valuable. With them we can
create contexts that teachers, children, and. ultimately. parents can share. We're not
going to have children just watch movies: we're going to create contexts on which we can
build.

I want to illustrate the potential power of videodisc technology for preschool programs
by a study conducted in Nashville by Rich Johnson (1986).2 who just completed his doc-
torate in early childhood education. There are really two studies I want to talk about.
Rich worked with inner-city children. four- and five-year olds. in a special program in
Nashville to try to give them a head start in school. After the students had been in this

1 Heath, S.B. (1983). Ways with Words: Language, Life, and Work in Communities and Class-
rooms. Cambridge: Cambridge University Press.

2 Johnson, R (1986). Videodiscs and story comprehension. Unpublished manuscript. Nashville,
TN: Vanderbilt University.
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program for about three months. Rich looked at two different assessments of their prog-
ress. First, the teachers' assessments of whether these children were ready to go on in
the regular school system or were definitely at risk; and, second, formal assessments
like the Peabody Picture Vocabulary Test. From the same population. Rich selected stu-
dents who seemed to be at risk and students who did not. He provided both groups with
stories of information about various events, and then asked them to retell the story. Let
me just show you an example of a child retelling the story of the Swiss Family
Robinson.

Child (on video)
And thca the next morning they got up, and they got into the water and started swim-
ming and got in the boat, and then they started and they saw a turtle.

John Brantford
Johnson provided the children with a simplified version of the first part of Swiss
Family Robinson. This story makes a nice problem-solving context. There's a ship-
wreck, they have to get to shore. Rich had students retell the story as the student did
here, and then he asked them comprehensive questions. Look at the data here and com-
pare the retelling scores of the students that teachers had said were at risk to the scores
of those who teachers said were not. There are huge differences between those two popu-
lations on this task, and also on comprehension scores. Whatever the teachers are
picking up is really shown dramatically in this task.

The retelling test requires several different language abilities. So Rich asked himself
how he could work with Just the at-risk students to develop the language skills, the
knowledge of stow events and the knowledge of retelling that they would need to pre-
pare for activities like reading. He wanted to teach the first group pre-reading skills the
way they are typically taught, which is verbally.

Language is an absolutely wonderful tool, but what we know from studies of language is
that language comprehenders have to use their knowledge to fill in all kinds of gaps in
messages. In fact, if we don't have the relevant knowledge, language doesn't work so
well.

For example, if I say, "The haystack was important because the cloth ripped," you prob-
ably have trouble understanding me. If I say, We're talking about parachutes. The hay-
stack was important because the cloth ripped," you could probably get a click of compre-
hension. You would have inferred that the parachute was probably above the haystack;
that I fell into the haystack. Based on your knowledge, you would have made all kinds
of assumptions. We're usually not conscious of them, but we make assumptions like
these all the time.

So, language is wonderful when we have the knowledge or when we're talking about
something in our immediate context. It's not as powerful when people do not share the
knowledge that's presupposed. Rich decided to tell one group a simplified version of
this first twelve minutes of the Swiss Family Robinson story and to show the other
group a videodisc of the same part of the story. The data I want to show you initially
shows the retelling scores of children who just hear the story. You can compare their
scores to those of the four-year-olds and five-year-olds who saw the video version and
thus had visual as well as verbal information. You can see that there are extremely
large differences. The bar on the right shows that the four-year-olds who saw the video
could retell the story much better than those who only heard the story. You see exactly
the same pattern for fiv..-year-olds. In fact, the smallest difference here in percentage
of retelling scores is 100%. You see similar results on the tests of comprehension. So,
being able to see things, as well as hear language about them, has a great effect on chil-
dren's ability to retell. It gives them a lot of practice at being able to use language to de-
scribe events.

-27- 3 5



Rich Johnson wanted to do something else. He also wanted to work with the children to
teach them what it really means to understand a story. If children do not know what it
is to fully grasp a story's meaning. they don't know when they have adequately compre-
hended a story and when they haven't. Again. Rick wanted to compare the results of
working with child! Ai in a purely verbal mode to the results of using a videodisc and
the rapid access it provides. If, after the child has heard the Swiss Family Robinson
story, you say, "Do you remember when the ship hit the rocks?" and the child says "No,"
you don't have many options. The child can't go back and read the text. You are forced
to simply say. Well, the ship did hit the rocks." Even if the child says, "Yeah. I remem-
ber." you're not really sure if the child remembers the scene accurately or not.

Contrast this situation with one where you say, "Do you remember when the ship hit
the rocks?" and then, wita a videodisc, you can go backvery quickly and find the right
segment. You could have the child tell you whether that one was the right segment, you
can talk about it with him, you can look at the detail, like the crashing sound, that
helps us infer that the ship hit the rock. Videodiscs have the great advantage of allow-
ing you to go back instantly and find almost any piece of video that you want to use for
teaching.

In his study. Johnson taught story comprehension using Swiss Family Robinson, and
both the all-verbal group and the videodisc group learned a great deal from the instruc-
tion, their retellings improved and their comprehension question results improved.
However, the videodisc group learned far more. In fact, the posttest retelling scores for
the verbal group never reached the pretest level of retelling scores for the visual group.
The addition of a visual context gave them a great advantage.

Now, let me make several points. First of all, we know that video technology sometimes
can promote passive viewing and passive learning. But it doesn't have to, especially
with the videodisc. With it you are not limited to showing an entire story; you can get
students actively involved in specific events of the story. Here are some students who
are recognizing an animal.

Student (on video)
A zebra!

John Bransford
They're very actively involved. Let me show you the next one, where they recognize a
skunk.

Student (on video)
Yecch! What a rotten smell. I'm going to hold my nose.

John Bransford
These students are anything but passive observers. The more important point I want to
emphasize is that we don't want to make children dependent on video. We want to build
on it. not build dependencies on it. And, you can do that in certain ways. One thing we
want to be able to do is help them experience the difference between understanding
something well and understanding it poorly. And they really must experience those dif-
ferences to begin to get a sense of what it means to comprehend. We can also use the
video as a source of analogy for understanding other stories. For example, as students
learn about Swiss Family Robinson and the problem-solving that goes on there, they
can use that knowledge as a source for understanding purely verbal stories about some-
one who is going on a trip somewhere else.
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We can also use video to illustrate the importance of literacy. Our colleagues in early
childhood education at Peabody arc trying to help us focus on ways to help children see
the advantages of books and other reading materials. Again, the goal is never to replace
reading activities with video, but to build on them. And when that happens, we can
start to share a context with a child; we can then know what they know, and what we
can use to help them understand new things; we can, in essence set the stage for reading.

Let me quick!: mention several other things about videodisc technology. First, a lot of
people think it is extremely expensive, far too expensive for preschools. It is, however,
much less expensive than many people think, if we think simple. For $425 (which isn't
much more than a videotape player) you can get the new videodisc players that are
really excellent, and you can run them with hand-held remote controls almost like a
television. You can put in frame numbers, and as long as you know what those frame
numbers stand for, you can go back and find any segment of video that you might want
to use to teach. You can also edit.

Susan Williams created a very elegant menu-based computer program that eventually
should be able to run on almost any simple computer. In fact, that's what we're using in
this presentation today. By just watching the presentation you really cannot see the ad-
vantage of videodisc over videotape; but, if you had seen us go through our preparation
to give this talk last Friday you would see it clearly. Sur practice talk was much too
long. Had we had our presentation on linear tape we would have been stuck with it. But
with disc technology we could edit video just like we edit tape in word processing. It
really is a powerful tool.

Second, there are hundreds of movies and other sources of video now available on vid-
eodisc. They are less expensive than tape and they are more durable. They cost about
$35 instead of $60. There are numerous sources of video out there. Third, and equally
important. it's legal to use any commercial video or movie as long as you buy it as a
school and do not rent it, and as long as you use it for education and not just for enter-
tainment. There's a good article by Becker in Electronic Education (Nov./Dec. 1985)3
that discusses these legal questions.

We also want to emphasize that contextualized learning is not simply for ch_ldren. It is
also excellent for middle school students and can even be helpful for college students. A
good example is the Voyage of the Mimi. in which they created a story of whaling and
then developed software around it. The only drawback to this excellent example of con-
textualized learning is that it is very expensive to produce such a video. One of the
things that we have done is to take existing movies or segments of them and use them as
prototypes to try to test the effectiveness of contextualized learning with older students.

Let me give you an example in which we used the first twelve minutes of Raiders of the
Lost Ark. Just to remind you, in Raiders of the Lost Ark. Indiana Jones goes to the South
American jungle, where he really has to lo a lot of things. To children it initially looks
like pure adventure, but it really involv _s a great deal of problem-solving. For example,
you can help students realize there's a lot of evidence in that first twelve minutes that
Indiana Jones planned ahead: he took maps with him, he knew to put sand into the bag
before he got to the idol. You can help students discover the evidence for themselves.
You can also ask them to suppose that they wanted to return to that jungle. There's
some infonnation it would really be helpful for us to know. For example, we would need
to know if the plane is too big to turn around in the river. We would also need to know if
we could jump a pit as wide as the one Indiana has to jump at one point. It would help to
be able to measure things, but of course it doesn't do any good to measure things on the
screen. What you can do is introduce the idea of relative measurement. The students
might take Indiana Jones as their staAdard. Assuming that he is about six feet tall,

3 Becker, G. (1985). A question of copyright. Electronic Education Nov./Dec., 19
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they could figure out that his pit is about twelve feet tall, because it is two Indianas wide.
They could then figure out whether they could standing broad jump twelve feet or not.

We can also use a graphic overlay to estimate a measurement, as is used here with the
pontoon. You can see that Indiana has been swimming up to the pontoon and you can,
with graphics overlay, find out that the pontoon is about three Indianas long-- about
eighteen feet. I want to emphasize that the graphics overlay that Laura and Susan pro-
grammed for us is nice to use, but you really don't need it. Here is Stan, one of our gradu-
ate students, using the time-honored method of just pointing to the screen and using his
fingers. It works very well.

Right here he's talking about Indiana Jones' vine problem and trying to figure out how
long that vine really is.

We've conducted some studies with math-delayed fifth and sixth graders who are one
and one-half years behind their peers in school. We contrasted typical approaches to
learning to solve word. problems with an approach that first set the problem-solving
context, as we just did in trying to determine the width of the pit by seeing howmany In-
diana Joneses wide it would be. We emphasized the qualitative or visual aspects of the
problem first and then added numbers. The more typical strategy for math-delayed
children is to just pull out the numbers and do something with them add, subtract,
whatever. We tried to give the children a qualitative sense of the nature of the problem.
We've had very, very positive results with these studies,

First, we gave two different kinds of pretests to two randomly assigned groups. One pre-
test included only word problems that had nothing to do with Indiana Jones and, as you
can see, students scored terribly on them (left of the graph). On pretest two we gave prob-
lems that referred to the Indiana Jones context, and found, as we expected, that it
doesn't do any good just to refer to that context; we had to teach in that context. So we
had one group we taught in the context of the movie. The othergroup we taught one-on-
one, giving them feedback, but we taught out of context. Finally, we gave posttests to
both groups. Posttests included some problems that had to do with Indiana Jones (con-
textualized) and some that didn't (decontextuallzed). (Part of the instruction each day
helped the videodisc group move from in-context to out-of-context.) We found that the
videodisc group did very well on the posttest. The second group performed about as well
as they did in class; they didn't show much progress at all.

Let me illustrate a second point with representation scores. We found that the quality of
visual representation was much better for the kids who were taught in context than for
those taught out of context, in part, we think, because a context enabled them to better
understand the nature of the problems they were trying to solve.

Our favorite data is informal rather than formal. For example, we brought a number of
our summer students to Vanderbilt. While walking across the campus with them, as we
often did after working on the math problems, we would find that they would start
spontaneously measuring things, like buildings and trees, using themselves as stan-
dards. Helping them see the value of mathematical thinking for their everyday activi-
ties is really what we want to achieve. That's different from just giving a word problem
to students and having them solve it. So, we think that this contextualized approach to
teaching can really help them see the relevance of mathematical thinking for their
everyday lives.
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Bob Sherwood. Charles Kinser. and their colleagues (1987)4 have used a similar ap-
proach to teach science. We ran the initial studies with college students. giving them a
number of passages that frequently are given in science classes. For example. they
might be asked to read and learn facts about water and water purifiers. So you might
read facts about water and water purifiers. Or. they might be asked to read about the
density of metals. like gold and lead. which students do not particularly like to read
about. or about bronze-age lamps and how to make than.

One group of students just read passages. as they are typically asked to do. The other
group was provided with a context: they were asked to solve problems that someone like
Indiana Jones would have to face. We asked them. for instance. to think about the
earlier scene about water. and to remember that they were going to need drinking water.
but probably would not want to drink out of that lake unless they had a water purifier.
Thinking about water purifiers became significant. We also suggested that they might
want to take water instead but that they should remember how much water weighs a
pint is a pound the world around and figure out how much they would need to carry.
These facts take on significance when they are read as a means of solving an interesting
problem.

Similarly. we gave the students a golden idol problem In the movie. Indiana Jones
tries to replace the golden idol with a bag of sand. We asked students to estimate how
heavy the idol would be if it were solid gold. By the way. many people at Peabody. in-
cluding myself, assumed that a solid lead idol would weigh about twice as much as a
solid gold idol. As it turns out. that's totally wrong. Facts about density. which the stu-
dents now read to solve this problem indicate that gold is extremely dense. A gold idol
would weigh twice as much as a solid lead idol. Students were able to estimate that a
solid gold item would weigh at least sixty pounds and a bag of sand about four pounds.
Again, their reading took on a significance beyond the text itself.

Let me show you quickly the data from the college students' tests. The video group.
which was given problems in the context of Raiders of the Lost Arlc, recalled informa-
tion better and thus scored higher than the control group. which was given problems out
of context. For an even more important test, we put students in new problem-solving
situations. We asked them to suppose they were going on a journey and wanted to plan
effectively. We asked that they not tell us just general things but tell us explicitly how
they would plan. We did not tell them explicitly that this problem-solving task was re-
lated to what they had just learned. We wanted to see if they would use that knowledge
spontaneously. Here we found even bigger differences between the video group and the
non-video group than before. Students from the video group spontaneously said. "Gee.
if I'm going to go here. I would really need to figure c ut not just that I need water. but how
much it weighs," and so forth. They used that knowledge: it was not inert knowledge.
One of the real advantages of contextualized learning is that it helps students organize
their knowledge to solve subsequent problems. Much of the cognitive literature shows
that when students just learn facts. they do not access knowledge: it remains what
many people call "inert knowledge." It is rarely used.

I might mention that Bob has replicated this study with eighth-grade students who were
at risk and having considerable trouble in school. and with fifth-grade students as well.
With both groups he had very positive results. We would like to suggest that macrocon-
texts like these be used to integrate information across curricula. Rather than learning
science separately from math and separately from reading although they must do that
to some extent, students would be ta t to integrate their knowledge to solve academic

4 Sherwood. R. C. Kinzer. T. Hasselbring. and J. Bransford (1987). Macro-contexts for learning:
Initial findings and issues. Journal of Applied Cognition (1). 93-108.
Shtrwood. R. C. Kinzer. J. Bransford. and J. Franks (1987). Some benefits of creating macro-con-
texts for science instruction: Initial findings. Journal of Research in Science Teaching (24). 417-
435.
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problems, as well as real-world problems. By teaching students how to take what they
have read in different subject areas and link it together, we can increase their ability to
think, to remember, and to draw on their knowledge later on.

Let me now turn to the third aspect that we want to talk about, which has to do with stu-
dents as producers. So far in our discussion we've tended to focus on students as recipi-
ents of our teaching. We've talked about helping them develop fluency in skills such as
math and reading. We've talked about helping them acquire integrated knowledge
structures. These are all important aspects of instruction, but we can also help students
become producers of information instead of just consumers. A lot of people are worried
about the consumer emphasis in technology.

Voice on Video
So the audience for commercial television and also public television is a great many
people who are merely consumers, which is fine, up to a point.

John Bransford
We think that, with new technologies, we can help students start to be producers of in-
formation rather than just consumers. There are many examples that I'm not going to
show on video because we really don't have time. But I do want to mention IBM's Writ-
ing to Read program. Its goal is to help students produce knowledge, and learn to read by
writing. Another excellent example is the Geometric Supposer Series by Dr. Judith
Schwartz and her colleagues at Harvard With this software students can test the geo-
metric principles they think might apply in certain situations, experimenting with
them in ways that would be much more tedious with paper and pencil, and eventually
prove or disprove their claims.

A third example that we have done extensive work with is Logo, developed by Seymour
Papert and his colleagues.5 Logo helps students design interesting creations. We found
in our studies in Nashville that students are really proud of creating these products; in
addition, we found positive changes in attitudes, both towards technology and towards
school. But these changes took two things: one, we had to teach the students problem-
solving rather than just let them sit down with Logo; and, two, we had to work with
them an hour a day, every day for six weeks, to help them develop the fluency in the ba-
sic parts of the program. We purposely work with academically lower-achieving stu-
dents, for whom Logo was hard; they were ready zo quit within the first week. We got
them to stick with it and develop some fluency in the basic components. Then they saw
that they could really do some very interesting things.

There is one other aspect of students as producers that we want to talk about briefly, and
that is the combination of texts and videodiscs. This combination allows students to
create some extremely interesting products. A number of people, including Cindy Char
and her colleagues at Bank Street and Don Nix at the Experimental Research Group at
IBM, are working on programs combining texts and video, but the example I want to
show you here is an 'easy -to-use producer program we've developed at Vanderbilt. This
is a NASA videodisc, and this girl is actually writing a story combining text and video.
Let me just show you some of the advantages of using this. The simplest is the audience.
Look at the intensity of their enjoyment of these products. It would be very hard for a
student giving a book report to keep an audience that interested. Here's a boy demon-
strating to his class; you can see he's happy with their responses. Let me show you some
girls working on scenes for a project they're doing, and let me also quickly show you the
product that these two girls and one other colleague created; it's called The Snake Shop.
We, by the way, had no hand in what they decided to do.

5 Papert. S. (1980). Mindstorrns. New Yoric Basic Books.
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(VIDEO BEING SHOWN STUDENTS READING DURING PROJECT.)

John Branford
I'll read it, because the text doesn't come out on the screen. In our snake shop we will
let you pick from millions of snakes." (musie plays) "You may want a large snake,"
(music) or a dancing snake." (music) "We'... nad many proud customers." (music)
They come with their own box." (music) "Snakes like singing, so always sing to your

snake." (music) "We have delivery people who insure the delivery of your snake." (mu-
sic) And they go on to say, "We know you'll enjoy your snake for years to come: The
End." It's an zing when you think that fifth- and sixth-grade students can really hold
the attention of their peers and of adults, who then give them feedback.

I'll show you just a couple of other magic moments in working with this. This next one
happened spontaneously; the whole class started reading in unison. (shows video of
class reading). By giving students appropriate guidance, you can also make these stories
much more academic. Here's a case where students were studying different kinds of
light in science, and they started to use discs from Star Wars to do it in more detail.
(shows video). When you set products like these as goals for students and then allow
them to read and use database software, word processing, and so forth to create prod-
ucts, you increase motivation and let them generate the ideas This lets them generate
products that other people really want to watch. Positive feedback encourages them to
make their products even better, and a two-way, self-perpetuating learning process is
set in motion.

Let me summarize . some recommendations. We have talked about four aspects of
research that we thot i,ht were very important. We began with Susan Gray and the im-
portaace of creating intrinsic motivation and increasing the transactions between stu-
dents and teacher. Then, we discussed some of the cognitive literature on fluency; if you
remember, our houseboat expert was a good example of a fluent pattern of recognition
building. We also talked about Schneider's research, in which, with the right practice,
people get extremely good and frequently surprise themselves. Next we talked about Ted
and Laura's excellent work on fluency in mathematics, and the importance of the care-
ful design of software to tackle this problem.

We moved from a discussion on fluency to a discussion of developing well-organized
knowledge structures. We talked about Rich Johnson's studies with four and five-year-
old at-risk students, in which he found that showing stories on videodiscs versus just
telling stories produced powerfully different results. In connection with this study we
said that contextualized learning is not simply for young children. We described a
mathematics study in which we created a meaningful context for learning about mathe-
matical problem solving. We also talked about Sherwood and Kinser's work on teach-
ing science information in the context of solving interesting problems. We talked about
the possibility of integrating knowledge across curricula with a contextualized learning
approach. And, finally, we talked about the idea of students not simply as consumers of
information, but as producers of information. An especially good way to make them
producers is to combine texts with videodiscs, allowing students to create products that
they're extremely proud of and will do a lot of hard work for. If the task is academically
focused, a lot of learning takes place.

We have a few suggestions we would like to see this group consider. First, we'd very
much like to see this group develop some public-d main videodiscs that could be used by
any software developer, ,ny textbook publisher, or any teacher. The videodiscs
wouldn't be lectures plus examples. Instead, they would be designed to serve two impor-
tant functions: First, they would function as invitations to thinking and discovery,
much like the Itle part of Raiders. And, secondly, they would provide support for stu-
dent-generated productions. The discs would, therefore, look quit:: differek.t from typi-
cal educational films. They would provide a m aningful context for integrating other
aspects of technology, like data-based management systems.
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Some quick examples: imagine that we really wanted to do a preschool disc that would
be useful for preschool teachers. We'd need to talk with a number of them. We could put
54,000 slides on one side of a disc. Why would teachers want a disc player rather than a
slide projector? Because they would have instant access. When the need arose it would
be much easier to get to slides and use them. For example, if preschool teachers needed
short, dynamic scenes maybe five secrnds to show wind, or waves they could show
them far more easily on disc than on slides. Furthermore, we could actually create ad-
venture discs that allow young students to be producers of their own stories. At Vander-
bilt, we've developed a prototype disc that kids really seem to enjoy working with. It al-
lows them to choose protagonists for their stories, and perhaps villains: it also allows
them to choose a context or setting. Then the teacher can engage them in reasoned deci-
sion making to solve certain problems. They really like looking at these; they really
like making decisions: and they really like being able to create stories that they can
show and tell to their peers. In addition, if the story is on videodisc. it's easy to transfer
it to videotape and have the student take it home and share it with parents, who, by just
using a pause on a videoplayer. could also engage the child in decision making. For ex-
ample, you can get the child to give two reasons why he wouldn't take this TV with him
to the mountains: there are no plugs there, it's too heavy, and so forth.

Another example of discs that we really would like to see are ones that provide histori
cal anchors for linking science. geography, and so forth. They might involve .: --,s
clips: they might involve speeches: they might involve engravings. There are nume.
possibilities already available on video. For example. in a project we're workint, ,,ii
right now, in which students will eventually use our producer program, we have focused
on the turn of the century. It turns out that in several movies people have taken a lot of
pains to recreate the atmosphere of the turn of the century accurately. In Young Sher-
lock Holmes, the setting is the 1890s in England. Students can look at the video and ex-
plore the climate. They might ask themselves. Is this the way it should be? What was
Victorian England? Is the setting right? Did they really have carriages then, no cars?
There's some little plane that shouldn't be there we know that's fantasy, but, when did
the planes come in? They might wonder what New York City looked like in 1890. As it
turns out, in Hello. Dolly, they spent a great deal of money to accurately recreate the
New York City of the 1890s. The movie Oklahoma contains wonderful recreations of
Oklahoma in the 1890s. We would like to find out if it would be possible for a group like
this to get the cooperation of some of the people in Hollywood who've done such a great
job at creating some of these scenes. Could we get permission to use these to press some
kind of turn-of-the-century disc, or maybe a World War I disc, a World War II disc discs
that could be used as invitations to thinking. Students. as producers, could track down
their accuracy.

Our assumption here is that something like this could be done. On a very general level
we urge you to remember, as you think about videodisc technology. that it isn't as ex-
pensive as people tend to think it is, if you use it at a simple level. And with videodisc
technology the whole notion of linear films changes. What doesn't work linearly, or
doesn't work all that well linearly, can become extremely powerful with random access.
We should. therefore, take a new look at old existing footage in order to see how we
might use it to create the kind of meaningful macro-contexts we've been describing for
children to explore.

The second thing we'd really like to see is general software that would support simple
uses of videodiscs and computers. Our learning technology center has produced a
program that's very simple. We've actually given it to anyone who would like to use it.
and students can learn it within about an hour. Menu programs like the one Susan
Williams has designed for easily making a menu that allows very flexible editing is ex-
tremely helpful. Ideally we would have generic systems that were similar across differ-
ent kinds of hardware, and it would also be ideal if these could be public domain. Where
we see commercial development is in the particular software and particular texts, that
provide the knowledge necessary to explore certain aspects of that domain.
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Third, we want to reemphasize the importance of fluency that you saw in Ted and
Laura's work. It really tends to be under-appreciated. We're not talking about mindless
drill and practice. We are talking about helping students and teachers understand very
important processes involved in the development of expertise. We all have to go
through these bottlenecks, but with the apropriate design of software, we can help stu-
dents get past them. It really is an exercise in problem solving. They have goals. they
have obstacles to achieving those goals, but with our guidance they can do what it takes
to overcome them. We do need, however, the kind of design and monitoring you saw in
Ted and Laura's program. We need to be able to figure out what strategies students are
using. With off-the-shelf hardware it's possible to do that; most software right now
doesn't do that, but still it is possible.

Finally, we would like to have materials and strategies that would help teachers learn
to use existing technology more effectively. Again, one way might be to put segments of
actual teaching on videodiscs, because they can be used flexibly. We, at least, find video-
discs much more useful than linear videotapes. If we really started to look at what's out
there, and how it might be combined, we would. I think, find that the existing technol-
ogy really has the potential to do a lot of good. Thank you.
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The Use of Technology with Students at Risk

Robert Mali
When ALT asked CEA tr, conduct the Canadian part of a North American survey on the
irmovati.re 12ses of technology for students at risk of school failure, we first looked at
our verticai, files. We fouad lots of programs for dropouts and potential dropouts, but
next to nothing indicating any special use of technology. We then sent an open-ended
questionnate to 114 Canadian school systems representing .about one-third of the Ca-
nadian studelit, elementary, and secondary population. The survey included large and
small ul ban schools and large and small rural schools.

The survey results were pretty much as expected. We found there were a few interesting
things happentr.:; in a few places. By far, the majority of Canadian schom systems are
not making much use of technology to help students at risk of school failure. That, to
me, points e.zt the need for this conference. If technology is in fact helping some stu-
dents at risk then obviously it can help a great many more. So congratulations to Ed
Cohen and all :;le folks at AIT for recognizing a need and doing something about it.

Jim. Shea
Thanks, Bob. it's a pleasure to have the opportunity to address such a distinguished
group, even if it lnly for three minutes. As Bob indicated, the survey that we sent out
was very much open-ended because, frankly, we had very little idea of what to expect.
To analyze the results we had to wade through a considerable amount of prose. De-
scribed in that prose were 360 programs representing quite a diversity. We produced a
couple of documents that describe those returns. A summary, consisting largely of
descriptive statistics, was sent to you in advance of this conference. We now have an ex-
panded version that is in your three- ring binder titled A Survey of the Use of Technol-
ogy with Students at Risk of School Failure. This version contains more information
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about thc background of the survey and the sampling techniques that we used in send-
ing it out to the schools. It also contains profiles of many of the programs that were de-
scribed by the respondents. These profiles include a description of the program and the
name and address of contact person for that program.

It is our hope that this document will be a useful resource for you after this conference.
However, we didn't feel that it was a wise use of your valuable conference time to exam-
ine the findings in detail. Instead, what we would like to do is give you more of an in-
depth look at what's happening in three of the sites that were described. To do that we
have produced a slide tape. It was very difficult to select three programs out of the 360
that were described, so we established two criteria for selection. First of all, we wanted
to show programs that addressed a wide range of at-risk students. Secondly, we wanted
to show some programs that used a variety of technologies. Fortunately, the three pro-
grams that we selected were able to meet those criteria. The presentation that you are
going tc see was a two projector slide program with a dissolve; but, much to my dismay,
we discovered last night that the dissolve was not working. So what you are about to see
is a videotaped version of a slide program. If we can turn down the lights we're ready to
get started.

Slide/Tape Presentation: Students at Risk: Technology at Work
Throughout the United States and Canada growing numbers of children are at risk of
school failure. Their conditions of risk vary. but we can describe them, according to a
recent Wisconsin study, as children who are traditionally more difficult to instruct
than their peers. Complicated social and economic forces may cause their problems,
but the problems tend to have a single result: lowered expectations for these children
which compounds their likelihood of failing in school. Computers and television, be-
cause they are patient, encouraging, impartial and fun to use, are helping students at
risk across North America.

Dr. Arvid Nelson of Indian Springs School District explains, "For years teachers have
been in competition with 'IV. Now we're making that competition into a partnership."
The partnership can be seen working effectively in three very different school systems,
in three very different places. Indian Springs, a small school system outside Chicago;
Escambia County Florida, which includes the city of Pensacola; and, Mississauga, On-
tario, a semi-urban area close to Toronto.

Who are the students at risk in the Indian Springs school district? Of the 2,300 students
in its five elementary schools, up to 25% may be at risk, for several reasons. Indian
Springs is classified as a mid- to low-income community and its population is highly
transient. Between 1983 and 1986, 38% of its new enrollments came from the city of
Chicago. All of these factors predict low achievement for these children. But in Indian
Springs that prediction is wrong. Dr. Arvid Nelson, superintendent, credits the excel-
lent support services which the system provides. But he also believes that the power of
technology which saturates this district is crucial to the success of its ,,-hools. Geri
Orth, supervisor of computer assisted instruction, explains, "We're working &cal a
model which includes CAI, or Computer-Assisted Instruction; and CMI, or Computer
Management of Instruction."

Attendance books disappeared from the Indian Springs school system four years ago.
Now each teacher has a microcomputer connected by a dedicated teleiine to tho central
computer. This allows them to accept electror .c mail, to record attendance, to view the
district calendar, to call up the students' cumulative records or any other general iden-
tifying information even a parent's telephone number at work.

The computer also acts as a powerful diagnostic tool which tracks students' progress in
reading. Chris Zurawski, Reading Coordinator for Indian Springs, reports that twice a
year parents receive a word-processed letter that outlines reading goals for their chil-
dren and records whether or not the children have reached those goals. Supplementary
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materials are provided with each diagnosis so that students having difficulty are given
a new set of resources designed to help them overcome those problems.

There are 130 computers in the Indian Springs system. one in each classroom, and
there are three categories of computer-based instruction which reach all of its students.
First, the IBM Writing to Read program. which allows children in kindergarten and
first grade to spend up to an hour each day in the Writing to Read labs where they listen
to tapes, learn to recognize and imitate sounds, and then transform those sounds into
stories on computers. Second. there is general computer-assisted instruction for chil-
dren in all grades. And finally. Grolier's Electronic Encyclopedia. a software package
that contains all the information in a twenty-volume encyclopedia.

Virtually everyone in the Indian Springs system uses computers. How much does it
cost? Since 1979 the system has spent $850.000 for its computer installation. We all
need to realize that technology is expensive. Dr. Nelson says. School districts should
develop plans to pay for hardware and software through long-term, low-interest loans.
And they need to forge new funding partnerships with government and private industry
to meet the costs. Indian Springs has entered into cooperative funding arrangements
with the U.S. Department of Education, the Illinois State Board of Education, and IBM.
Indian Springs has found the money it needed and many of the software packages it
wanted. According to Geri Orth. "We're lucky to have eight resource teachers involved
in selecting and evaluating software. using the results of a needs-of-students survey in
which all our teachers participated." She adds. 'The machines are fascinating to kids.
They love the movement. The graphics are wonderful. They get immediate feedback.
We all know that teachers want to provide that kind of encouragement. too, but they
don't always have time to recognize each individual success." Time is is what the com-
puter does have. It isn't subject to interruptions, and that may be why technology is so
successful in Indian Springs.

System-wide. students scored two to three months above the norm on the California E
Achievement Test. This is a striking result given the factors of risk that affect students
here. But Dr. Nelson says. "It's only a beginning. Personally. I think our children can
learn much more than they are learning in public school classrooms today if we use the
technology right."

Using the technology right and finding ways to pay for it. those are the key questions in
Escambia County. Florida. where 30% of high school students drop out of school before
graduation. The school district serves 44,000 children in Pensacola and around Escam-
bia County. Low income level and low achievement level are two of the most devastat-
ing risk factors for students in the district. And if they do drop out of school. their pros-
pects are bleak. Superintendent Michael Holloway reports that 98% of the inmates in
the Escambia County jail are high school dropouts. Dropouts often either go on welfare
or they go to prison. It was this stark fact that persuaded Escambia County to set up a
dropout prevention program.

John DeWitt. Director of Grants and Research for the school system explains the back-
ground of the Computer Assisted Remediation Program which the county has estab-
lished: 'Two years ago. the district recognized the problem of dropouts working
with the job training program of the Private Industry Council. we discovered that the
unemployed cannot read or do math. Since so many of the unemployed are dropouts. we
decided to develop a computer-assisted instruction program that would teach basic
math and reading skills. and keep kids from leaving school before graduation."

There are three remarkable things about Escambia County's dropout prevention pro-
gram: its innovative funding through a performance-based contract with a Private In-
dustry Council and through grants from the Florida Department of Education; its deliv-
ery system a Motorola 600 Microhost with a hard disc drive connected by dedicated
telelines to 88 Hatari SL terminals in eleven schools; and. the phenomenal :esults of
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the Computer Curriculum Corporation Software. Jim Boggs, Executive Director of the
Private Industry Council, sees the innovative performance-based contract that PIC has
with the school system as a sensible arrangement: "We think that the purpose of the
Job Training Partnership Act is for us to operate as an administrative overseer. We just
pay for the outcome; it's up to the school districts to spend the money as they like."

Paying for the outcome. If a student makes a 1.5 year improvement in either :-eading or
math, the private industry council pays the school system $348. "So far, we've earned
$83,000 in reimbursements," John DeWitt reports. Although the V50,000 cost of the
system has been met through funding for the remedial program, over 1400 students, in-
cluding the handicapped, the bilingual, and the gifted, are using the system. And they're
using it eagerly because it's fun. Since the basic-skill students get only twenty minutes
a day on the computer, and since they want that computer time, they come to school.

It's particularly important for students at risk to have a chance to change, that's what
the program gives them the opportunity to start feeling good about themselves. I like
getting the problems right," says one participant, "and I like what the computer says
when I do. It says, 'good,"great,"excellent.' " For students who have fallen so far be-
hind grade level that they don't hear those words in the regular classroom, it's a won-
derful new experience. This program encourages students to stay in school long enough
to learn the basic skills of reading and math. And they are staying. Only two of the 350
students in the program have dropped out of school, compared with a 30% dropout rate
system wide. They're making progress at the average rate of one month for every hour
on the computer. The basic skills they're !earning will help guarantee them indepen-
dence, self respect and jobs after they have graduated. That's the outcome Jim Boggs
talks about.

John Frazier, Director of Education for the Peel Board of Education in Ontario, also
looks at outcomes. The district accommodates 83,000 children in an area of 800 square
miles. How many of the students served by the Peel Board of Education leave school
early? John Frazier responds, Of 100 students coming into grade nine, approximately
30 will go on to post-secondary education. Seventy of those youngsters will leave our
school system, with or without a diploma, and go directly on to the job market. So, rele-
vancy to their future needs is something that we've endeavored to stress."

The SALEP Life Skills Program the acronym stands for Supervised Alternative Learn-
ing for Excused Pupils is certainly relevant to the needs of many students at risk, but
this pilot program operates after the student has dropped out of school. Cecil Patriquin,
SALEP teacher, discusses the goals of the program. We want to get our students working
full-time and we want to encourage them to think about returning to school. Even if it's
not going to happen next September, we want to make sure that we don't close the door.
Since the student; SALEP serves are relatively young all are under sixteen and most
leave ninth grade with no high school credits there is real hope that some of them will
re-enroll. In fact, Use Skiday, sociel worker for the program, is helping several of this
year's school dropouts to choose :2* zir courses for next year. "Sometimes all they need
is to work for a while until they realize that 'Hey, working at a doughnut shop is not
that great.' " Skiday says.

Funding for the SALEP Life Skills Program pilot comes from the Provincial Board of
Education and the local school board, each rf which has contributed $200,000 to run
the program for the next four years. How does U.! program operate? For three hours a
day, twenty school days in a row. groups of ten to twelve students meet with Patriquin
and Skiday in a temporary classroom set up next to a high school. But this isn't school.
Even though many of the students are learning-disabled, there is no math or reading re-
mediation. Instead. Patriquin teaches decision-making processes, job-search skills
and interviewing techniques. He uses video programming like Mr's On the Level to ex-
amine decision making, and students use software to examine career choices and com-
pose resumes using a word processor.
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Patriquin and Skiday get to know their students very well, but sometimes they encoun-
ter resistance. "A few of the kids don't like to communicate with us at first, but they'll
answer questions on the computer: and, once the answers are down on paper, they'll
discuss them quite readily." Once the students are interested. SALEP's most important
work is already done.

Like the kindergarteners in Indian Springs, and the high school students in Pensacola,
these students feel the draw of the technology first, and then taste its principal reward
increased self-esteem. It is too early to judge the long term effects of SALEP. but it has
had these visible results: attendance is good: the students are enthusiastic: and, several
of them have found full-time work. In some ways SALEP is the most intense of the tech-
nology based programs we looked at. It is certainly the most intimate, and that seems
entirely appropriate for these students' needs.

With its early introduction of computers into the classroom. Indian Springs has
adopted, in effect, a long-range strategy to reclassify its students at risk. In Escambia
County, the intervention has an immediate short-term goal to keep youngsters in
school despite the factors of risk that make them likely to drop out. In Ontario, those
factors of risk have already taken the students enrolled in SALEP out of the regular
classrooms, so Patriquin and Skiday must match their first goal for their students,
finding them full-time jobs, with their second goal, motivating them to return to
school.

What connects these three very different programs? Three things: 1) they all use attrac-
tive technology television or computers which offers children individualized, self-
paced learning: 2) all are funded through innovative partnerships of local educational
agencies, federal and state or provincial educational agencies, and/or private business:
and, 3) each school system has an advocate for technology-based education, someone
capable of envisioning the possibilities and willing to work hard to make them happen.
Students at risk pose difficult problems for educators and there are no simple solutions:
but technology, because of its widespread appeal. can help us address those problems.
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Harold L. Hodgkinson
Senior Fellow, American Council on
Education

The Student at Risk: A
Demographic Perspective

Thank you very much and good morning. I come from Minnesota, and in Minnesota
when somebody speaks to you, you speak back to them. Could we do that just once for
me. Good morning! Terrific. Get your eyes out of your notepads: you can forget that
laundry list that you were making on the way home. I think I have about fifty or fifty-
five minutes to talk about a lot of material, and I'm delighted with this latest version of
high technology which is in front of me here. This overhead can do some really inter-
esting stuff, which we hope to get into. I want to do three things with you. The reason
that I want to do three is that that's all that you can remember. There's nothing wrong
with you: there's twenty years of research on learning that shows that most people can
remember three things and almost nobody can remember four. It's research that we
systematically avoid, like the research that says when people can see something and
hear it at the same time they remember it 15% longer, all that sort of research is stuff I
take fairly seriously. The first of three things that we are going to do is get you into a
way of thinking about this issue that may be slightly different from what you're used to.
Secondly, we are going to look at the national trends that will have an impact on at-
risk kids and on the society itself. Third. we will try to pull that into some look at in-
structional technology that makes sense, given the kinds of people to whom we're going
do it.

Lots of folks in this country have questions about whether or not education is a system
ever capable of change. Classrooms today look very much like they did in the seven-
teenth century. There's a lot of reason to think that classrooms don't change much; and
if material doesn't even get into the classroom, then you really have some doubt about
the impact technology is having.

I'm here today to tell you that institutions can change, and that when the reason for
change becomes clear there is just no doubt that America institutions, kindergarten
through graduate school, have the capacity to make change very. very rapidly. But we
need to have a strategy for change, and most of us are not yew good at thinking that
way. I think the key is in learning to see the present. Futurists who tend to wear gold
chains, take entrails out of pigeons, and use terror boards and Ouija have led us astray, I
think. Indeed. look at what they say about telecommuting: they predicted that a quar-
ter to a half of the work force in the United States would be telecommuters by 1990, they
predicted the end of the book, all that sort of stuff. Had it come true, it is pretty clear
that we would be to some extent done in.
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To begin to think strategically about change we have to look at the present. If we learn
to look at the present carefully, we'll see more than enough to know about tomorrow.
One of the ways we can read the present is through demographics. I'll show you in just a
minute how we go about doing it. In businesses we have begun to look carefully at a sys-
tem for scuttling the environment which allows me to say to the organizations I work
with in my particular area, "Here are some things that have changed in the environ-
ment that we will have to respond to." New York Telephone Company, for example, dis-
covered ten years ago, long before higher education in New York did, that there was a
32% decline in teenagers in their service area. It is interesting that the telephone com-
pany found out about it before higher education. What they did at New York Telephone
was to immediately change their pattern of long lines of leasing, of billing, of telephone
construction, because it is commonly known that teenagers don't use telephones the
way human beings do.

So, one of the things we are learning to do in corporations, with real skill I might add, is
to scan the environment. There is a little radar system that scans the environment,
and you figure out how many times you need that scan yearly, hourly, daily, whatever,
so that you can respond to problems before the situation gets out of hand. Out of that
scan we develop issues and out of the issues we learn to manage them. If you go to the
Harvard Business School, where I was about three weeks ago, they will teach you how to
manage money; they'll teach you how to manage personnel; they'll teach you how to
manage facilities; but at the moment they won't teach you how to manage issues, and
that is probably the most important thing any corporate manager does. You have to go
to the conference board for that. You have to go to the American Management Associa-
tion for that. These are outfits that are a little ahead of others in thinking about there
sort of approaches. I would argue this is vital for states who are beginning to look at fu-
ture planning for the educational system, because the more we can look at the environ-
ment in the process of change, the quicker we can make an effective response.

Let's do a little scan of the education environment, especially as it relates to technology.
I think if you look through the last 200 years of American history, you find that we
really have three agendas. In the first we tried to extend our muscles and our bone struc-
ture so that, rather than running faster, or lifting more, we developed machines that
could do those things for us. For 100 years or so the idea was to get machines to be su-
perhuman, to go faster than we could go, to lift more than we could lift, and so forth.

About 1950 we began looking at extending human mentality or human intellectual
capacity in the same way we had tried to extend our biological structure during the 100
previous year. We noticed that we didn't need rivers anymore, we didn't need coal any-
more, and we didn't need steam. And so the raw materials for the second agenda was
brains. And to transport brains around, what do you need? Airports and interstates.
And that's why the new system, organized to increase human mental power, located al-
most all of the fifty -five or so high-tech centers in America on interstates within ten
miles of an airport. The new raw material has shifted to brains.

The third agenda, which is just beginning to emerge, is extending the capacity of the hu-
man genetic structure, not only to remedy defects, but to begin doing some of the in-
credible things that those funny little critters that are now being developed can do, for
better or worse. There is one microbe, for example, that has now been patented, that if
you put it up in the area around Minnesota where I'm from, up in the M!sabi range near
Hibbing, which is full of iron ore, it would just eat iron ore all day long. Twenty below,
they still eat iron ore. Doesn't make any difference. They have only one waste product.
They excrete high quality commercial steel. If you think of a microbe that makes eeel,
with zero energy costs, when energy is 55% of the cost of making a pound of steel, you
begin to get a sense of what this revolution's going to be like in a whole bunch of differ-
ent ways. We've already discovered the cities that will make that happen. Just as we
now know where the cities are that will make this one happen. This, then, is a way of
thinking about technology because it is, after all, a fairly new environment.
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We also know that since about 1950, we have been concerned about the development of
human capital. We use that phrase a great deal, even now, when the debate has formally
shifted to competitiveness. I think it's still the same old debate we've had, but, at any
rate, we're now looking at the development of human capital. Because most economists
are smokestack types, they still think of this area as sort of soft, and not really related
to the hard-nosed business of economics, which is making stuff and selling that stuff to
people. The service industries are systematically looked down on, and the human capi-
tal development idea is seen by some economists as being vaguely Max 1st.

As we begin thinking about what we're going to do, we keep seeing all these wonderful
new things. I mean, I think this is one of the most interesting and fascinating ideas I
know, and that is, you can get on line with your computer through a modem and the
next thing you know you're going to college. It's great for young men like this. it's great
for handicapped people, it's wonderful for the largest, most rapidly expanding group in
American society, which is people over 70; for those folks, the possibility of this is just
an enormous bonanza. And I must confess, most of the data I use comes from Dialogue,
VRS, I-Quest, all these other on-line systems in which you can get census reports out of
I-Quest before they're published. Because what goes into the electronic system are the
electrons that later become the publications when GPO can catch up. So that you're ac-
tually about two months ahead of time by getting these things on line.

So. as we think about where we are in this field, the research shows that kids who have
had electronic learning learn faster than those who haven't. All of the study was done,
of course, by she people who manufacture the electronic learning devices, but it still sug-
gests some gait big changes. We all know, I guess, that in terms of what people are do-
ing in schools, there's just no doubt that commuters in America have gotten into the
school room. They haven't necessarily gotten into the classroom. They've gotten into
the school room. Go to Japan and look for computers in schools and you don't see them.
They're just not there. Go to the Soviet Union, as I did about three years ago, and look
for computers in schools; they're just not there. The only nation that's had the moxie to
make this happen is the United States. Why? Because we're so inefficient. We're
organized locally; 14,000 school boards make decisions in this country instead of one
ministry of education. and who got computers in there quickest? We did. There's a re-
markable efficiency that comes from decentralized democracy which we never give our-
selves credit for.

Because I grew up in Minnesota. where summer is defined as two weeks of bad hockey. I
played an enormous amount when I was in the Soviet Union. And because of that the
Soviets let me work out. although feebly. with a Soviet B team. I have never seen any-
thing like it. They're masters of the prepared play. They never do anything that's not
part of a play. The puck is cleared at the net. and the defenseman gives a hand signal.
and a play that was rehearsed thousands of times is set in motion. Within two minutes
after they'd lost the puck I saw the Soviet team complete the play. Now. that is a big
problem for them. It's called manpower planning. We have a different problem. Amer-
icans look awful. because we're laid back, and sort of lazy, running around waiting for
something to happen. All of a sudden. a play that was never rehearsed takes place. It
did at the Olympics a couple of years ago. Ard when that happens. people all around the
world sort of jump to their feet genetically. because the name of that game isn't hockey;
the name of that game is innovation. And we're still better at that than anybody else
because we tolerate lots of, different kinds of groups that come to our country. We're the
only nation that sees pluralism as a potential advantage. Every other nation looks at
pluralism as a detriment. The British are not happy with the fact that they have large
numders of Arabs working on their assembly lines. Similarly, in West German manu-
facturing plants. they're not pleased at all that one out of four assembly line workers is
Turkish. We're delighted with that idea. because we think different cultures come to
America and bring new ideas to the party.
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So, that's a general background of what this means. And of course, we really need to get
something in there, because the book industry is running out so rapidly; there just
aren't going to be any books anymore. The only trouble with that is the data. And I
know data shouldn't be used in analyses like this, but if you do look at the facts, it's
quite interesting: Best year in the history of book publishing, by far. In other words,
one industry doesn't drive out the other, this is not a zero sum game in which we either
have books or we have computers. Most of us have both and learn to use them both
more efficiently, and I suspect we will continue to do that.

There is one thing about it, however, that does bother me, and has for some time. And
that is that if you look at computers, you find that there is a direct relationship between
poverty in the schools and the small number of computers that that school has. In
other words, devices that are supposed to eliminate or : 3duce the effects of race and
class are being used in such a way that those differences are heightened. This is no-
body's fault. It's just that poor school districts don't Lave as much money as rich
school districts. You know that famous comment that Hemingway made about the
rich they're just like us except that they have more money. And it works in schools
too.

This means. then, that if a child goes to a poor school, that is, a school that has little
money per student. he or she is going to be at risk. If you want to look at it another way,
the 12.000 wealthier schools are four times likelier to have computers than the 12,000
poorer schools. To take this comparison furthei, the white schools have twice as many
computers as minority schools; and computers in low-income schools are used pri-
marily as drill sergeants. I know we've already talked a little bit about the inappro-
priateness of using computers as drill tools. Unfortunately, it seems that that's the
largest use that has been made of computers so far in poor and minority schools. The
machine decides the test. the kid salutes, and goes to work. If. however. you look in sub-
urban schools, you begin to find that the kids use the computer as a tool, that is, as they
do a pencil. The kid frames the problem; the kid uses the computer to solve it. As a re-
sult. more and more middle class kids become more entrepreneurial, and more and
more inner city kids become more passive and dependent. This is just the opposite of
what we wanted this new device to do. By putting the machine into a free market sys-
tem. we have reproduced the social inequities we waited to erase.

Social class is an issue Americans do not like to talk about; we're quick to talk about
race when class is truly the issue. Now middle class black kids perform so much like
middle class white kids that the issue is not worth debating anymore. What we need to
know is how many middle class kids there are and how we can make sure that their
numbers can be increased. Also. if you think about computers. and look at all of the
things that we know about what correlates with learning I'll just put a few of them up
here I mean if you start thinking about where computers will be most effective in
schools, you have to put it mildly. a multivariate problem.

I think we tend to be simple in our view of what the market's going to be like. when we
say they're eight-year-olds or nine-year-olds or ten-year olds, without looking at the
enormous range of things that we need to look at. In addition, in some schools the
agenda in the blue words is the most important agenda; in others. the red words are
most important. What matters to almost every teacher is the way those two sets of
words go together.

When I talk to Rotary clubs, which I do at a necessary minimum every year. they tell me
they want the schools to do only the blue words. lithe schools would do those, they say,
everything would be just fine. To them schools are like a museum of virtue, in which
students are paraded by all these sort of antiquated things that adults don't have time
or inclination to practice. but want to make sure that the kids do. Many people active in
their community will say that the red words sound vaguely communistic. They think
there's something about those words that's dangerous. The only thing is. almost all the
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red words appear in the Bill of Rights to the Constitution, and almost none of the blue
words do. They would probably think that the Bill of Rights is a pretty radical docu-
ment, too.

As we think about all of the devices we could be thinking about, I guess the pencil is the
most rae.f.cal, the printing, blackboard and the overhead, incidentally, which ended up
in movies. (Does anybody know where this particular old device the overhead pro-
jector started? Anybody who goes back to World War II? Biggest sport after World war
II? Bowling. Big problem. Nobody could see the scores. In a tournament, there are only
these little groups of people down here who are doing the bowling who knew their
scores; the rest of the people can't see the scores. A bowling operator in Indiana said,
"Why don't I put this up on a screen, and then we can see what the scores are." The over-
head was used in a bowling alley in 1949. And when did it get in the public schools?
INventy years later. And that's a world record, folks. Nothing's ever made it faster, and
no machine has endured longer, except perhaps the blackboard, then the overhead. And
the overhead is in almost all classrooms today, and therefore, it is not a device to be
ignored.

But if we look at these others, one of the things that is consistent with all of them is that
everybody who pushes them says they free the teacher to do those things that can only
be done by human beings. I remember hearing B.F. Skinner say that when I was at Har-
vard. Somebody said, "Mr. Skinner, what are those things that can only be done by hu-
man beings?" He said "Don't bother." So, as we look at all of the work that we're going
to do with computers, and we hear it said that computers will free the teacher to do those
things that can only be done by human beings, we must know what those things are. We
cannot answer "Don't bother. " Unless we can define them, the argument needs to be
very much reconsidered.

So much for computers. Let's look briefly now at some of the demographics that we'll
have to worry about. I'd like to start with the world, because we are part of it. The world
is now at a very large number. 5 billion people. We know that we can feed it, but if you
go back to the literature in the seventies, it was in doubt that we could ever feed that
many people. We can feed more than enough, because some 400 million tons of food-
stuffs are being stockpiled at any given moment in the world. Birthrates are coming
down. Fifty-eight percent of the world lives in Asia, where there's a huge middle class
forming. American business leaders, with whom I spend a little time, systematically
ignore India as a market because India is known as being very poor. Which it is; only
7% of India is middle class, but 7% of the Indian population is 55 million people. In-
dia's middle class is larger than the entire population of France. This is an enormous
potential market, and yet we don't think of it that way; our tendency is to think of our-
selves, Europe, and maybe some of the little dragons.

China's middle class will become a major consumer in about 15 years. That is, instead
of buying Coca-Cola and little kinds of flimsy things from us, as they are now, they are
going to be buying air conditioners, color televisions, and all kinds of things, because
the Chinese save 20% per year, and that's more than almost anybody else. We're 5% of
the world; Europe is 10%. At the turn of the century, the NATO countries together made
up 30% of the world population. Today they make up about 15%; !n 2020, the nu.nber
will fall to 9%.

Can the West lead the world if we're 9% of the world's population? It's worth thinking
about. Nine out of ten children born today are born in a developing nation. As you push
that one around, you get a clear sense of the kind of world in which we're going to live. I
believe it's very important to think about that world, because we are indeed influenced
by what goes on in it. The average fertility rate in the world is 28 per thousand, not up
much. In China, it's 21. That's devastating in China. It's up from 18 three years ago.
And when the Chinese go up per thousand, remember it's a billion people. The
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multiplyer in China is one billion. L. isn't three kids, it's three times the billion, as you
get into the math.

Africa has the highest fertility rate in the world, and that's dangerous because Africa
cannot feed its population. It's the only continent that cannot, and we're going to be in
some trouble there. This all started because after Worl.' V .- II when ARCON expanded
by selling to an expanded Europe and to us, because ou. ./.tility rates were up to the
level of 2.8 children per female When we hear that the present Mexican-American fer-
tility rates are as high as 2.8 children per female, we have to remember that that's ex-
actly the Caucasians' fertility rate in this country right after World War II. So, I would
argue that the world is a nice way to think about these issues.

Let's look now a little closer to home. A finding appeared in an article in U.S.A. Today
in 1985. (This was seven years after it was know, but that's not too bad for that particu-
lar paper.) The finding was that California is going to have a minority majority by
about the year 2010. As it turns out, it is a little closer than that. How did they get to
that astounding conclusion? The looked at the numbers of very young children in Cali-
fornia, and at their race, and discovered that a majority of young children in California
were non-Anglo. And then they said, what are those kids likely to do? They're likely to
grow up. It's a simple trick that many of us have learned to do, some of us in this room.
But by doing that, they automatically become the major cohort of the adult population.
You cannot do anything to that cohort in terms of add-ons, except through immigra-
tion. You can kill them, but you can't add to the numbers that were indigenous to that
population. You cannot be born 18 years of age at birth: it's against the rules. Once that
cohort has been established, that's it for that year, folks. Those people get older. The
predictions that you can make from this kind of system totally confound the econo-
mists, because of the fent that you can predict to the year 2000, plus or minus a quarter
of one percent, most demographic national issues.

Looking at that scan of the environment, a clever educator built this issues- manage-
ment statement. It's true, he said, that California's going to have a minority majority
in a very few years: and, he said, the University of California is not very good at work-
ing with those folks. It doesn't meet their needs very well. So, he said, if this university
doesn't shape up by the year 2000, it isn't the young people that are in trouble, it's the
university. That's the issues-management statement. In response to it, you see, they
started early on to articulate high school graduation with going to college, so that more
minorities would be able to go. They did this right out of sheer self-interest: they want
to have a large student population to themselves, articulating the number of two-year
students who can transfer to four-year programs and on through.

This, then, is a good example. I think, of an issues-management statement coming from
an educator on a demographic issue. The conclusions are quite tidy, because these kids
have already been born. They are coining toward the schools in large numbers. They
have not yet reached the schools, but if you look at the birth cohort this year, it's sig-
nificantly different from the group that is now in third grade. Between third grade and
birth, now, going down, we have a striking shift. in terms of what's coming toward the
schools. Looking at that, then, we can see with some certainty that we will have some
teacher shortages in American schools in all the areas that are increasing.

Right now about 14% of the youth has been classified that is analyzed as being handi-
capped or ready for special programs. The percentage is probably higher than that, but
we haven't been able to get the analysis done yet. The uses for computers in that area. I
think, are just astounding: the possibilities for major gains in computerized work with
the handicapped are going to be realized, but there is still going to have a teacher
shortage.

Speaking to about 900 hundred people at ASA earlier this year in San Francisco I asked
how many were having systematic difficulty attracting teachers to your schools? Nine
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hands went up. Then I asked how many woe_ of them worked in big, poverty-stricken.
inner-city schools. The same nine hands. But when I asked how many of them had
more than 50 applicants for every position available on their teaching force, about 700
hands went up. and the same 700 went up when I asked how many of them taught in
wealthy, suburt an schools, well away from the big cities. We still have some class dif-
ferences throughout our school systems. Each state will have a different interpretation.
because each state has a different need. We now build two separate budgets, one for pub-
lic schools and one for higher education, that go to the governor's office without much
conversation at all. Some states have begun to - 'ove with some effectiveness in getting
some loose coordination of that big budget 0..nnecticut's one that comes to mind.
They are trvire to at least make people aware of the total budget foreducation, which is
by far the ,it item on any state's budget process. There are also states putting in ex-
tra funds for a maximum return. I'll give you three examples: New York, Pennsylvania.
and Oklahoma.

New York is very poor at graduating young people from high school. They kill them-
selves at education, they overspend, they've got lots of skills and dedication, but they're
46th in this country in the numbers of students they graduate from high school. That's
New York's problem. Pennsylvania, just around the corner, has almost identical demo-
graphic measures, but just the oprisite problem. It graduates a high percentage of young
people from high school. I- it very few of them go to college. Pennsylvania's problem is
to get more high school r afluates to go to college. The New York problem is to get more
young people through hs<<li school. Once they get through high school in New York, their
chances of going to college are almost one to one. New York is very, very sophisticated
about getting high school graduates into college.

State number three. Oklahoma, discovered that they have a very large number of kids
eligible for Head Start for whom there's no program. A bill currently in the Oklahoma
legislature says that the state should make sure that every Head Start-eligible kid has a
program, because educators have discovered that Head Start makes a huge difference f*
these kids. Three states, three different targeting mechanisms trying, with limited ex-
tra funds, to get the maximum back for their buck. This seems to me to be terribly im-
portant to think about. I'm worried about the work force.

Tills is our pride and by in Washington, D.C.; I ride it every day I'm there. it's the
Metro. One look at it and the assumptions behind the system should leap out at you. It
is fundamentally a hub-spoke system designed to get commuters from their suburban
houses dowii. own where they work And why do they work downtown? Because that's
where the jobs are. At least that's where they used to be.

The problem with this system is that in Washington 4J% of the new jobs in the la .c de-
cade and that's a lot of jobs have been located here, here, here, here, and here in the
suburbs. Think of a system designed to get commuters downtown being used by 40% of
the new jobholders as a way to get from Silver Spring to New CprIton, which is where
about 11,000 people now live and work They could get to work quicker by walking on
their hands than they could taking the Metro. What do they do instead? They use this
system out here, which is the Beltway. They get their cars to the entrance ramp, a pleas-
ant two and a half hours later tney can get out of their cars, but they can't park them.
And the reason they can't park them is a limitation on parking space in New Carlton
imposed by the legislature. The idea was that undesirables would ride the subway to the
end and get off at the last stop, and there would be muggings in the parking lot and all
that.

I live in Alexandria. King Street is my stop, and at King Street, right here, there are
about 14 parking places. About 1100 people use the stop every day. Ins like a museum:
we go by the parking spaces and wonder how they are today, but nobody ever uses them.
Neat to the parking places there's a little oval that says. "Kiss and Ride." The point of
"Kiss and Ride" is a very simple one: the suburban Hausfrau drives up in the station
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wagon, lets the husband out to go downtown to work, and she goes home to take care of
three children. Although that profile now fits only six percent of the Alexandria popu-
lation. It's r ill in use. Why is it, then, that so many people are now commuting into
Alexandria to go to work? Alexandria now has more jobs than households, which
means that people are coming out here to work.

Places like Alexandria and Glenmont are becoming major urban centers. People who
live in Glenmont come not into Washington, but into another city, Silver Spring, to
work and then go back home. Why is that all happening? Because 68% of the people in
the country are in services, and services are quintessentially portable. If you're in real
estate and you don't like your office, you can move over a weekend. But if you're at Gen-
eral Motors and you don't like your production plant, out in Dearborn it will be three
years before you can get something else lined up. Services are portable, and therefore
you can leave the big city, with its high rent per square foot, end you car move out where
costs are low, environments are nicer, and services, obviously, should aJound.

You may think this is just in Washington, or that Washington is an aberration. And it
is, sort of. John F. KenneJy once said it was the only city that he knew that combined
Southern efficiency and Northam charm. But the same thing is happening in Chicago.
In 1980, 47% of the Chicago commuters were going from a suburban home to a suburban
job. And that's why the beltway jams first. People were supposed to use it to get to the
nearest spoke, but now people are staying on the beltway to get to their final destina-
tion. The average Lip that was supposed to be 14 is 50. That's why those aerial pictures
of the city at night show that while most of the inner city streets are relatively passable,
the beltway is absolutely jammed up. People. are staying on it three times longer than
planned.

We have generated an enormous number of new jobs, more than the rest of the world
combined. But, if you look carefully at those jobs, you will find that a very large per-
centage of the..a pay very very little indeed. Two fifths of the new jobs, for example, pay
less than $7,000 in 1986 teams. That's terribly important for our future. If you look at
college graduates in America, you'll find tA.It 20% of the people who graduated in June
1986 got a job that required no college education at all. The consequences of that for
minorities are particularly dire. If we increase aspirations for minorities in America,
as we're doing now, but do not alter the job structure to create large numbers of middle
class jobs fca. those folks to move into: or, if we do not make it possible for bright black
high school graduates to afford college (and, thanks to this administration, they can't
get any help because it's all going to be loans and none of it grants), and they instead go
to work for strictly economic reasons only to get the same job that their parents got
with a third-grade education then there are grounds for questioning the system, to put
it as mildly as I can.

What's been happening in the country is a major shift out of the middle class. Most peo-
ple are still middle class, but there the action on the extreme. Many people are moving
up to the upper middle class, but a more significant number of people are moving down.
We need to look at that very carefully in the future. It's my belief, based on the trends
seen in this downward mobility data, that we have the potential in this country for a
permanent underclass. We're not there yet, but if you look at Nicholas Lehman's ma-
terial, you can get a sense of the possibility.

Here are two facts that don't seem to be consistent, but are: Number one, most Ameri-
cans are middle income: and, number two, the action has all been on the extreme. Both
are true. And it's nice that so many are moving up: that is obviously a Yuppy popula-
tion. But who makes up the other population, those moving down? There are in ser.,
vices, which is where almost 30% of the work force now is, and in service 41% of the
jobs pay less than $15,000 a year. Are they going to be able to support two kids and
aspire to have them go on to college when the income is at that level? I'd be very sur-
prised. Those in manufacturing can realize such aspirations. A turret/lathe operator
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at General Motors can aspire to send his kids to college, because he's making $14 an
hour. But can a maid cleaning up a hotel like this one aspire to have her kids go to col-
lege? Not really, because the service industry does not have a middle class.

I'll give you two examples. Burger King, for whom I do a lot of consulting, has 140 people
in corporate headquarters. Everybody else works the counter, except the franchise
owner. There is no middle to the Burger King work force. Federal Express: there are 140
directors in the company; everybody else is a courier. And indeed at the last senior
meeting, Fred, the boy genius who started Federal Express, was heard to say, *there is no
room for Deans at Federal Express. We don't want a lot of high-paid, middle manage-
ment stuff that nobody knows what they do for sure. Let's just keep it lean and mean."

Now corporations keep the service work force lean and mean, the way the manufactur-
ing work force used to look. Remember 1900, when manufacturing workers didn't have
any say in decision, when they didn't make much money, and when there were no up-
ward mobility jobs, no ladders? That's changed. Manufacturing now offers upward
mobility. It has a middle class. The Japanese manufacturing work force looks more
like this all the time. The average Japanese worker is not getting 70 cents on the Ameri-
can worker's dollar. But in services, it's different. You have to build a middle end of the
service work force, and that's a job for about ten years.

At the moment, the people most likely to get service jobs, which are low-skilled and
dumbed down, are minorities. Those are the people who have always done these jobs.
And, if you look at the number of janitors compared to the number of computer pro-
grammers, you get a clear sense of why that's important. In 1980, there were 30,000 new
jobs for computer programmers, and 600,000 jobs for cashiers. For every opening for a
computer programmer, there were about 22 or 23 openings for cashiers. If you think
about what cashiers make in America, compared to computer programmers, you can see
that the job structure is building in a very large number of jobs that don't pay much at
all.

The Burger King cash register takes three hours to learn, and Burger King wants to cut it
down to two. The less math you know during training, the better Burger King likes it,
because being a cashier has nothing to do with math. The job has been dumbed down.
They really use that term. And why do they dumb down a job? So they can get people to
do it in families. What v. ould you do? Probably the same thing. This is the way in
which our economy is generating new jobs, and it is a great big issue. It may look to you
like an aberration, but look at the total number of workers. These are not new jobs, but
totals for the country. We need to be concerned about economists and lawyers, but, as
you can see, a giant chunk of the 97 million workers is made up of food prep people and
janitors and secretaries and .:ashlers. What kind of an educ.ition should a future cash-
ier get? That's a question we need to ponder, because there's going to be a lot of them
around.

I want to look, in c.;osing, at age, region, and race, in that order, and how they mix. Our
major national calamity is the drop in teenagers that will take us down about a million
more until 1998 when it begins to turn around; we'll talk about the turnaround in just a
minute. All of the age-related industries music, soft drinks, all the kinds of things
that appeal to teenagers are therefore having a tough time. We're running out of teen-
agers. You've probably all seen the McDonalds ad with the older guy who goes to work at
McDonalds and greets his wife on the way home saying, don't know how they ever got
along without me? It's a terrific ad. It's not designed to encourage more older people to
come to work at McDonalds; it's designed to lower the customer resistance to buying a
Big Mac from somebody who looks conspicuously like your grandmother.

They've done studies in which people have walked into a McDonalds, found a 70-year-
old m &larch behind the counter, and turned around and fled; that's not who you're
supposed to get Big Macs from. We thus have a big problem in busiLess, and l'.w.aise in
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the military: how are we going to keep a standing army with about 2.5 million in the
youth force? And. if you're in the newspaper business. who's going to deliver your news-
papers to homes? A 14-year-olc' freckle-faced kid on a bicycle? No, this is no freckle-
faced kid. This is Alice Doshieo. She has three children. She's working her way
through a college degree because she's not eligible for any federal aid; she can't even go
half time; and. as you know, half time is the cut point. As a result. Alice. who's 42. has a
paper route, because her husband left her.

The future of the country is very clear. Those who make up the majority of the future
population have already been born. When you look at data. you don't have to think too
much about where the growth is going to be. Seventy million baby-boomers are now be-
tween 24 and 40. and what are they going to do? They're going to get older. It isn't just
little kids; almost everybody does it. And. as a result, when the baby boom gets to be 80.
which it does right here on the chart, there is an after-burner-on-the-rocket phenome-
non, and things really begin to take off. That group becomes the most rapidly/ growing
part of the American population. Since 1983 there have been more people over 65 in the
United States than there have been teenagers; and, as long as you live that will be true.
They've already been born. folks. Nothing can change it. If the birth rate doubled to-
morrow, it wouldn't make any difference. The importation of five million Saudi Ara-
bian one-year-olds tomorrow wouldn't make any difference. This is the way it's going
to be in this nation of youth, abundance, physical energy, and throw-away natural re-
sources. We're going to have more over-65s than teenagers. Nothing can change it. A fi-
nal comment about age: you probably all remember "the war," "my war" was World War
II; 70 percent of the population does not remember World War II. because they weren't
born then. We need to keep thinking about those cycles. In your handout you have a
publication called AU One System, which may help.

So much for age; let's look at region. This should help you a little bit. Anybody recog-
nize anything up there? Yeah, it's the United States. but there are 28 more things up
there. They are population densities. Where are they located? Two excellent answers.
and nobody said Boston, which is the wrong answer, but people from Boston always say
that. Number ..one is the East Coast. Seventy-four percent of retail sales in the United
States occur east of the pencil 74%. The East Coast accounts for a third of the land
mass. but 74% of retail sales. Are they wealthier in that area? A little bit. but that's not
it. There are simply more people there. If you wonder why Californians seem so con-
cerned with their own affairs, and c: ...*e less the rest of the nation. it's because. they have
to build their own nation, a nation apart. If you go east from California, it's a long time
before you see any lights. Ten years ago. all the futurists were telling us that Wyoming
was where it's at, bee? -se Wyoming had a 33% increase in population. Well it did, but in
Wyoming 33% is seven people.

Population densities also occur near water.. Look at the percentage of the population
that's within 100 miles of an ocean or a great lake. That's 69%. a handy fact if you want
to sell them things. especially boats. If you go from St. Louis up toward Ohio do you no-
tice those little spiderwebs; can you see tha' nidenveb? What's that? Interstate high-
ways. excellent answer. And what's growir ..ong that little spiderweb? The new sub-
urban growth corridors. We find service innustries on one side of the highway, and nice
new condominiums on the other side; nobody goes to St. Louis anymore. These new sub-
urban growth corridors are becoming self-contained urban areas. In 20 years, the East
Coast will look like this. This is not Boston. by the way. It's called Boswash. It extends
from Boston to Washington. and functions as a single city because of the enormous
densities in that area.

The average density in New Jersey is a thousand people per square mile. the same as the
average density in Japan. The reason it works here it the same reason it works in Yoko-
hama. It has to. Whegi a million people want to get on the subway, it had better be on
time or somebody's going to get killed. Densities. then. demand efficiency in the
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delivery of services. So this thing works because it's so &Arse (that's not SAT scores, it's
people per square mile). The other reason it works is that it doesn't have a mayor. If we
made a city out of this, we would kill it immediately. The reason it works is that it has
to. Ask anybody who lives in New Jersey where the Pennsylvania line is and they say,
why would anybody want to know that? It doesn't matter. New Jersey and Pennsyl-
vania are all basically the same thing; the census tells us the. A final thing you can
learn from this is why Delta Airlines has made money every quarter but one since it
went into business. The answer is crystal clear. Even if you're going to go to hell, you
have to change in Atlanta.

As we think about our population, we find that megatrends predicted some things that
are turning out to be quite wrong. Number one. There are in this country 240 million
people and four time zones. What percentage of the 240 million people live in each of
the four time zones? Kind of fascinating. Half of our population is in the Eastern time
zone. Thirty percent in central. %lye in Mountain. And fourteen in the West. As you've
seen, the West is almost all California; once you take California out of the picture.
there's almost nothing else. This fact is terribly important as we look at the future, be-
cause the movement to the west has come to a historic slowdown. These ten states on
the East Coast have half the teachers in the United States. That fact came onto my com-
puter about six months ago. I was fascinated by it, because I didn't quite believe it. I
said, how about engineers, how many of them are in the same area?. Those ten states
have 60% of the engineers. I said, how come they're so high on teachers and engineers?
Then I tried toothpaste. And lo and behold, those ten states had half the toothpaste.
Well, then the light dawned I'm a little slow about this; those ten states had half the
people in the United States. Half the population of this country lives in ten states. And
where do politicians go in the last week of the presidential campaign? Do they go back
to Fargo to clean up Fargo? Nope. They go to those ten states, because that's where the
votes are.

Also, as we look at region by income, it's very clear that the Sunbelt simply doesn't ex-
ist outside California. and Alaska, which is kind of freaky because of the way the state's
laid out. You don't see the Sunbelt up here and indeed, if you look for the incredible
turnarounds on income have occurred, you find them in the Middle Atlantic states,
even though everybody's been saying things like "Will the last person out of Detroit
please turn out the lights.* The reality has been quite different from the predictions.
Indeed, in 1986 more people went from Texas to Michigan than went from Michigan to
Texas. The economy of Texas is in worse shape than the economy of Michigan. More
Texans bet on Michigan for getting a good Job than Michiganders bet on Texas. So, that
historic movement to the west which Tocqueville talked about in the 1830s is now com-
ing to a halt. Nobody knows where the next major, historic movement will be, but for
now it is no longer westward.

Two final comments about region. There is one dot on this map for each community
college. Community colleges enroll half the college students in the United States. How
did they accomplish this? One look at the map makes the answer crystal clear, and, as
you can see, this isn't distributed evenly at all. In many parts of the United States this
is becoming our most serious poverty problem. although the Secretary never refers to
the data, it is true that 40% of the poor in this country are children and 10% of the poor
are elderly. If you think of the fact that 25% of the kids in this country are going to be
below the poverty line once during the next two years, you have a real sense of a major
national emergency that's being ignored.

Here then are the 28 strip cities in which most of us are going to live, and this is where
we can find a new phenomenon, and that's the black middle class. Now these are still
part of the city, but if you want to find out where black middle class people are living by
suburban residency, this is the percentage for each city that is in th: suburbs of that
particrlar city. (This is in your handout, you might want to have a look at it at a later
time.) Miami's number one, Chicago doesn't make the top 25. It's very difficult to do
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that in Chicago. This is residency. If you do it by income. Miami drops to number two.
this is from the joint center. but this is a clear statement of where the black middle
class is. It's alive and well. And my feeling is that it's the best thing that's happened to
this country for a long time. because unless a minority group develops a middle class.
they can't truly become a part of the United States. This is why I'm so concerned about
the decline in middle class jobs. If there aren't jobs for minority people when they get
through high school and college. then there's a great tendency to look down on the sys-
tem I would. too, if I were in their shoes.

This, then. is an indication that a fair number of people are moving into a black middle
class. We're seeing a lot of both black and Hispanic small businesses; and we now have
286 black mayors in the United States. of whom a third are mayors in cities that don't
have a black majority. These trends make us very optimistic about the emerging profile
of the black population. In Alexandria. where I live. the house across the street was va-
cant until a black couple moved in. He's a psychiatrist who makes aoout $105.000 a
year. and when he drove up in his Mercedes with his lovely family to take possession of
the house. he was integrated into Alexandria society in about five seconds. Our values
are quite clear: if the guy drives a car like that. he must be a nice guy. Everything was
just fine until at our first black party. this matriarch of southern society came up and
said. "Dr. Jones. it's j ist marvelous that you've had all this advanced education so that
now you can go back to Anacostia and help your people." He was just wonderful. He put
a deft hand on her shoulder. smiled at her. and said. "Ma'am. you're my people now."
So. at this time. there is a black middle class; things are beginning to look up. The
black poverty group is still very large. and a major national calamity. but there's evi-
dence t'-.at things can work. Nobody. at least. has made the genetic argument to me for
at least four years because black middle class kids do so well.

Black kids are now deciding to graduate from high school: they may not. however. be
able to go to college. This is the most pessimistic thing I know. You look at the tradi-
tionally black colleges: 30% of their students are from families with an income below
$6.000 a year. If your family income is $6.000. and you need to take out $40.000 we tip
of guaranteed student loans from this administration because they won't give you a
penny of grant money and work-study is being cut back. what's the likelihood that
they'll go to college? Not very good. That bothers me. We are all too likely to go through
this roller-coaster and back to the beginning once more. Our concern with excellence
has put higher education so far out of reach that equity 1:1 once again a clear problem
and resegregation is taking place all across America. Look at the class action equity
suits now. Look at the facts that about fourteen states are under court order again for
desegregating colleges. We went through this for twenty years and now we're going
through it again. This suggests a new way of looking at American educational issues.
Satchel Paige defined it the best of anybody. He said. "ft's just déjà vu all over again

We've done exceptionally well in getting people through the system. The system itself is
better than ever. About 53% of a class of fifth graders can anticipate going to college.
We got no accolades for that. and some states do it a lot better than others. Those states
that have the highest rates of retention are all cold. Calvinistic. sort of virtuous by de-
fault. In Minnesota. for example. if you do anything fun you freeze to death immedi-
ately. The successful school systems are small towns. small schools. and small class s.
Everybody knows you name. (It's disgusting. But you can't get lost. Everybody knows
where you are. When I took the family car for the first time when I went out on a date as
a sophomore. nine people called my father the next mornLr.g to tell him 1 that a good
time I'd had the night before.) That's simply the way it works. Look at the low-reten-
tion states and you get a very different pictuie: Ethnic diversity. Big centers of poverty.
Big cities. Big schools. Big classes. The largest classes in the nation of any state of any
size are in California. The average class there is 23 kids. The kids in California public
schools speak 1f..0 different languages and dialects. The sad thing is that we know how
to make this all work. We can get everybody up to the Minnesota level of retention if we
wanted to. We've got the techniques. There are no surprises up there. It's very simple.
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But simple things are not .asy thre just simple. High-jumping thirty feet is a simple
concept to understand, but try doing it sometime.

So as we look at the country. we're beginning areas in which youth populations are in-
creasing and will continue to do so for the foreseeable future. This is a part of the coun-
try in which minority youth are a growing percentage of the school kids; it is a part of
the country in which the numbers of immigrants are increasing. Look at the increased
inunigration in Minois, the only state in the Midwest that pretends it's a coastal state.
Our government has said to us that those youths have three things in common: 1) pov-
erty; 2) lack of English-speaking ability: 3) an increase in physical and emotional
handicaps. Thrice three things together will make these states have to run a lot harder
just to stay even in school achievement. The challenge for them is very, very great.
There's enough time to meet the challenge if we get going now.

Let's put together age, region. and race. The counties in red are counties in which a fifth
of the population is over 65 right now. This is not projection; this is 1980 census data.
There are some big s irprise there. We know, for example, that Florida's population is
old, but look at this. In all those counties a fifth of the population is over 65. Iowa is
our third most rapidly aging state. When Willard Scott does the weather on The Today
Show and congratulates Aunt Fanny for making it to 100. Aunt Fanny r.ilmost always
lives in Sioux City. It can't be the same person is changing her name every night; It
must be something else. Why is Iowa one of our most rapidly aging states? There must
be a reason. Is it because older people are moving to Iowa to retire? For those wonderful
Iowa mountainside resorts? For the world-famous seashores? And concert symphony
orchestras and restaurants? No. It's because young people leave Iowa as soon as they
can get a driver's license, and they head this way. The migration of yolth out of Iowa,
Kansas, and Missouri is a major national issue. It's beginning to force a conflict be-
tween the generations in this part of the world in which older people are saying and I
heard this just two weeks ago at a school board meeting "Why should I be concerned
about the education of somebody else's children?' Think of that. That has a whole lot
to tell us about the future.

If that's where older people are concentrated, where are the greatest concentrations of
kids? Those counties where 34% of the population is under age 18 are indicated in red.
No state has it all the way to the boundary except Utah, which is a highly special case,
showing what a population can do when it's dedicated to the idea of keeping itself going.
One of the areas in which the numbers of youths are increasing is the Southeast, where
the black population is still very heavily concentrated. I'm always amazed at that map,
because I thought the black population had pretty much moved out of the South: but, it's
not been the case. The numbers of youths are increasing among Hispanics as well.
These increases are not due to increasing minority fertility, because minority fertility
has not increased. The problem is a decline in white fertility; it is down from 2.8 to the
current level of 1.7, and still dropping. This little baby boom is over. It ended in 1986.
This is the hope of every superintendent in the United States who saw that increase and
said "Boy, that's in my town? And three-quarters of it are in the five states that we just
looked at. Here then is a way to think about the problem. Baby boomers appear to be
very concerned with themselves, partly because they are having such a tough time in
establishing an identity.

I was born in 1931; almost nobody else was. My whole life has been spent walking into
half-empty buildings, like elementary schools and high schools and colleges. And. I've
said to people, you know, "Here I am," and they said, "Come on in, we need you; there are
only three people on our basketball team." No baby boomer's every heard that said. I
played sandlot baseball as a kid. My first day out I played every position. I remember
pitching to my grandma because she was the only person we could nd. Every age group
was represented on the field. If you played baseball today, you played Little League. And
if you played first base, the coach would be inclined to say. "You don't like it here, you
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can leave, because there are seven other kids who want your spot." Nobody ever ap-
pealed to me that way.

The baby boomlet, therefore, is in these five states, three-quarters of the boomlet in
these five states is overwhelmingly minority. This increase, then, if you look at where
it is, is adversely proportional to the white population of the given area. The problem
here, then, is not minority fertility. The problem is Methodists. Now these folks have
an average fertility rate of 1.4 children per female, you need 2.1 to stay even. The conse-
quences of that for all of us are just crystal clear. I think. The fact that the NATO coun-
tries are going to represent only about 6% of the world's population by 2020, is largely
because of this pervasive, rapid decline in fertility. In Israel, there are 3 5 million Jews
and 2 million Arabs. However. there are more Arab children than Jew's' children, and
that's been true for eight years. If it's true for four more, there will be an interesting
possibility of an Israeli army with an Arab majority. It breaches now what the good
founders of the country had in mind. Thai's why Prime Minister Perez said a year ago
that each Israeli couple should have 4 children to protect the future. Unfortunately, you
can't change birth rates by edict from a prime minister. though it's sort of a nice try.

Our particular problem is that the baby boomers who are in the peak childbearing
years, 24-40 are now not having children. They are staying single, and, when they do
get married, one of their marriage vows is the vow never to have children. This is the
four-year-old's view of the world. The baby boomers have set a getting and spending
agenda. This is when you get your house this is when you get your promotion, and all
those things. The Bank of America has 40i; people with the title Vice President. because
they have to promote 70 million bat./ boomers: they give them a title because it's
cheaper than paying them more. So, the baby boom looks like this: We've made our
freedom, our choice for freedom and spontaneity. Our cats can take care of themselves
and we're free. The world's a crazy place to raise a kid." These two yuppie. baby boomer
clinks double income, no kids blowing bubbles on a Friday night, say "I find the
whole idea of pregnancy repugnant." Well. Charles Darwin had some things to say
abcrit any species that found the idea of reproduction repugnant, and that's probably
the best explanation there is for the dinosaurs.

All of our major city schools have a minority majority and we have a new phenome-
non an excellent, high-quality, inner-city, minority school. And you can find them
all across the country. Minority doesn't mean "bad" any more than "black" means
"poor." We must have more complex ways of thinking about these realities because they
are getting very. very complex indeed. In Texas, 46% of the kids in the Texas public
schools are not Anglo. I had the exhilarating pleasu-e of telling the legislature there
that if 46% of the youth population flunks out of school in the tenth grade. goes on wel-
fare as soon as they are eligible, and stays there until they're 65, no Anglo-Texan will be
able to retire. There isn't that much money in the world. Casper Weinberger doesn't
have that much money in his budget They did not like to hear the news, but they (lid
ask me to come back after they've worked out the mathematics a little bit.

Many states in addition to Texas are approaching a situation in which at least a third,
and usually more. of the youth of that state are not Anglo. And remember, it's not that
Hispanics are so prolific, it's that they are so young. The average Hispanic female is
just moving into the childbearing years and more are coming behind. If that female has
2.4 chilckerh, we are going to have a nice baby boom among Hispanics. They don't need
to have 5 because of age. A younger population will have more children because, obvi-
ously, younger people have a higher fertility rate than people over 65. The average
white female in America is 31. The average black is 25, and the average Hispanic is
only 22. Who's going to have the most children? Not the white female. At 31, she's go-
ing to go on to something else. There will be a 150,000 first births to white professi"nal
women a year, but they will also be their last. And, out of 3.5 million, a little, tiny l .41.

of 150.000 children born to white professionals the so-called yuppy puppies is Just
not big enough to change things very much. The white population is beginning to look
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middle aged: it has this big bulge in here. This is 70 million people 70 million people
all hatched as a tribute to the end of World War II in a baby boom that lasted 17 years.

Europ. An nations had a baby boom. too, but theirs only lasted five years why did ours
last 17? Nobody knows. The leading edgers are now 40. In the next decade, the big show
crowd is in their 50s, and in the year 2000, the baby boom starts to retire. Muriel Sam-
uel retires. And by 2020, all the people above the pencil are retired and all the people be-
low the pencil are paying for it. They've all been born. folks, that's not economics,
that's demographics.

When my father retired. 17 workers paid his social security benefits. The current rate is
3.4 workers per retireewhen I retire. the ratio will be 3.0. Of the three workers who
aer my social security benefits. 1 of 3 is going to be a nonwhite orker. We're almost
there now. if you add black, Hispanic and Asians in the work force. Suddenly, there's a
new truth that bursts into my consciousness. It's vital to me personally that minorities
in America get a gord education and a splendid Job. I don't want my kid flipping some
hamburger in some Burger King, thanks very much! Corporate vice-presidency is none
too good for my kid. Now, this is a new argument. Pragmatism and idealism have come
to the same conclusion, which is, if a third of our population do not do well, the future of
the rest of us is severely eroded. That's a message we need to hear, because when a 1 er-
son like the President of American Can Company, Bill 7.7oodside, comes to Washington
to testify in support of Chapter One of the SEA. is he doing it because he's a bleeding
heart liberal? Not an yors life! He's doing it because he runs a Fortune 500 company
and he sees Chapter One as the most important piece of legislation that Congress is go-
ing to consider this year, that's why. Things have changed. and as this change goes on. I
think we ai _ going to have to find a new support mechanism that we've not used before.
Tocqueville calls it self-interest correctly understood.

If you grew up in Minnesota as I did, you understand the term: if your car is in trouble
in the winter time and it's allied the dead of winter, a wonderful term you have about
two and a half minutes before you freeze to death. Nobody freezes to death in Minne-
sota, nobody. And the reason for it is crystal clear. The Minnesota patrol asks every
year and people say, "Well, if I was in trouble. I'd want somebody to stop for me." Is that
the ultimate in selfishness, yes or no? If you get a whole state acting as if people cared
about each other, then pretty soon they do. It's curious how imitation leads to identifi-
cation. This country is the most famous volunteer nation in the world. Tile American
people donate their time to Blue Cross, to United Way, to running for school boards, and
that virtually unique voluntary sector of America acts out of self-interest correctly un-
derstood. It is a complicated idea. It is not simple-minded to do a barn-warming, be-
cause if that barn is built, the community ; 3 benefitted and you, in the long term. get
benefits, too. That idea is at the heart of the genius of this country.

As we think about technology, we have to look carefully at the kinds of populations that
are now moving into the main stream. If we don't deal "- their needs, the future of
everybody in thick room will be severely diminished. And 1d like to argue on that basis
if I can. Thank you very much for your attention, and best of luck.
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A Closer Look at the
Student at Risk

..

Richard R. Green
Superintendent.
Minneapolis Public Schools

Almost every professional and governmental organization with an interest in public
education is currently engaged in a study of students who are at risk of scl-ool failure.
The reason for this widespread concern may have been most clearly stated in A Nation
Prepared: Teachers for the 21st Century (Carnegie Forum on Education and the Econ-
omy, May 1986).

If our standard of living is to be maintained, if the growth of a permanent
underclass is to be averted. if democracy is to function effectively into
the next century, our schools must graduate the vast majority of their
students with achievement levels long thought possible for only the
privileged few.

Although the term "at risk" is relatively new. the children to whom the term refers have
always been a part of American public education. Certainly the children of the immi-
grant groups which arrived in America during the last century and the early 1900s were
at risk of not succeeding in the public schools. They had language barriers and often
came from families whose cultures and values were different from those for whom the
school system was originally designed. American schools had originally been designed
as private, church-related institutions to educate a rather homogeneous group of chil-
dren born to the upper class. Not until at least the time of the Constitution did the need
for more universal education as the foundation for democratic government even begin
to be recognized. During the Agricultural Age. which lasted until the late 18005. it was
often necessary for young people to leave school in order to help with their families'
farm work, which reduced opportunities for formal education. The depression years of
the 1930s produced another group of students at risk, as did the disenfranchisement of
migrants in search of a new life and the northern migration ;:f black Americans.

Who are the at-risk children of the 1980s and 1990s? In many respects. they can be de-
scribed as the children of a new American family phenomenon. Research on at-risk
students suggests that they tend to come from single-parent homes and from families
with low socioeconomic status. In 1955, 60 out of every 100 American households con-
sisted of a working father, a housewife mother, and at least two school-age children. By
1985. that same type of family accounted for only seven out of every hundred American
homes. According to Hodgkinson's recent study (1985). 59% of the children born in
1983 can be expected to live with only one parent some time before reaching the age of
18.
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Today there are fewer adults present in the home than ever before. Between 1948 and
1974, for example. the percentage of married women with school-age children who were
in the work force grew form 26% to 51% (Bronfenbrenner, 1977). The rate is much
higher among women heading single-parent households. In the 1980s. mothers of in-
fants and preschool children became one of the most rapidly growing groups employed
outside the home. Other major changes have also had an impact on the number of
adults present in the home to share child-rearing duties. Census data indicates that
since 1948 there has been a steady and significant drop in the percentage of "extended"
families in America. No longer are grandparents. uncles. and aunts as readily avail-
able to provide adult support to children. Finally. the number of single-parent families
has grown dramatically.

Demographic data suggests we are an aging population. Yet all groups are not aging at
the same rate. The average age among American blacks and Hispanics is significantly
lower than the average age of American whites. As a result. it should not surprise us to
find that birth rates among blacks and Hispanics are higher than among whites. and
that the proportion of blacks and Hispanics in our population is expected to grow in the
coming years. Research on at-risk students indicates that they are disproportionately
black, Hispanic and American Indian.

Besides these demographic characteristics. a number of school and personal/social fac-
tors also characterize today's at-risk student. Poor academic performance is the single
best predictor of who _Irops out of school. According to the U.S. Department of Educa-
tion (1983), students with a D average are five times more likely to drop out than stu-
dents with a B average. Poor attendance is another important characteristic. Aaron
Pallas (1984) has found that chronically truant high school sophomores are 40% more
likely to drop out than are their regularly attending classmates.

Research indicates that when youngsters assume adult responsibilities. either by choice
or by necessity, they tend to be at greater risk of not succeeding in school. According to
one study. 31% of the female dropouts in 1980 gave mars age as a reason for leaving
school. while 23% said they were pregnant (U.S. Department of Education. 1986). Work-
ing a regular job is another type of adult responsibility which places some students at
risk. Research indicates that while those who work only a few hours per week are more
likely to complete high school. students who work more than 20 hours per week are
more likely to drop out than those who do not work at all (D'Amico, 1984).

In addition. many at-risk children come from families whose life patterns I :ye been
affected by "abuse" of the human condition. While the effects of chemical aouse. ne-
glect. and physical abuse are often obvious. the extent of these problems has not as yet
been well documented. Although research in this area is still needed. we can already be
sure that problems of abuse will reveal new implications for public policy.

Finally. and perhaps because of these other demographic. socioeconomic. and personal
factors. at-risk students tend to have low self-esteem. This low self-esteem, manifested
in a belief that the individual is without power to control his own destiny. severely
compounds the difficulcy of intervening with the at-risk student.

No single factor guarantees school failure. and many children with the characteristics
associated wit'a chopping out actually Lucceed in school and in life. The problem of at-
risk children. then. is complex. It is not related to single causes. but. rather. to what
Mann (1986) describes as the "nesting of antecedent problems."

An example of this "nesting" is the interactive impact of race and poverty. Both minor-
ity students and students from low-income households are over-represented among
those who drop out of school. As if this were not enough. however, one finds that mi-
nority children more often live in poor households than do majority children. Thus.
substantial numbers of urban school children today are characterized by not just one
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at-risk factor, but by several of those factors acting together to influence their life
experiences.

In 1983, 40% of minority children in America were living in poverty, as compared with
only 14% of non-minority children. Fifty percent of the children who live in homes
headed by single females are living in poverty while only 12% of the children who live
in households with males present live in similar poverty (i!odgkinson, 1985).

Although understanding the results of the research about at-risk student characteris-
tics can contribute important insights into the challenge facing education today, it is
important not to allow those results to over-simplify the problem. To do so would be
not only inaccurate, bul also dangerous.

Languagehow we use wordsis an important tool for leadership. The power that is im-
plied by words is a part of Western philosophy that each of us should think about. !n the
book of Genesis. Cod gave Adam the power to name animals. To know the name of a
creature, according to the Western tradition, is to understand its inner nature and to
control it. Because this is true, it is important for educators to exercise caution in how
we use the language related to student characteristics. There is a danger that we may
mislead ourselves into believing that because we can name the characteristics of the at-
risk student, we, therefore, understand the problem. There is an even greater danger
that because we know the characteristics we believe that students with them are auto-
matically doomed to failure and all attempts at intervention are hopeless.

It is human nature to confuse association with causation. The characteristics of at-risk
students identified by the research can be demonstrated to be associated with school
failure, but it cannot be necessarily demonstrated that they cause failure. significant
numbers of children with characteristics that place them at risk are able to *beat the
odds" and will go on to succeed in school, have jobs, and be good citizens who contribute
to our society.

The test, then, is not in how well we study the characteristics of at-risk students, but in
how well we meet those young people's needs. The extent to which American public edu-
cation is able to successfully respond to students at risk in the 1990s may well be the ul-
timate test of our greatness. For if there is any greatness in an educational system, or in
the society which it represents, that greatness is reflected m how we treat the least of
those among us.

The critical questions thus become

1. How can educational delivery systems be transformed so as t 7ebuild and revi-
talize the educational context that children, including those at risk, require for
their ef:2ctive functioning and growth?

2. Can new and emerging technologies be applied to the delivery of instruction and
the management of learning in cuter to use adults in the classroom more
effectively?

3. Can new methods of collaboration between home and school be identified so
that more children and their families develop more cons4-uctive values toward
educational opportunity?

4. Can transformed public policy be developed among all those in the community
concerned with services to ensure a sense of collective accountability for
children?
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The primary problem is not one of ends, but of means. We as a society have yet to make
a strong comprehensive national commitment to children and to providing the com-
prehensive support systems needed by children at risk.

Together. all those concerned with our society's future need to go beyond listing the
characteristics of students at risk. Whether we are educators, human service providers,
business persons. or parents, we must look behind the complex set of characteristics to
identify the needs that at-risk children bring with them to school. Then, together, we
must plan responses to those needs.

Because the needs are great. no one group can be expected to respond alone. Partner-
ships and collaborations must be the order of the day. Only by focusing our resources
and our wills, working together and applying the best new technologies will the needs of
America's urban children be met; and only if the needs are met will tomorrow's society
be strong and truly humane.
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Technology and Students
at Risk

David W. Hornbeck
Superintendent of Schools, Maryland

Good morning, ladies and gentlemen. It's an enormous pleasure to join you today, for a
variety of reasons. In the first place, it's a joy to be a part of celebrating AIT's 25th
birthday. Having served for five years as a member of the Board of Directors, I'm famil-
iar with the ,Jutstanding record of AIT. As a consequence, it comes as no surprise to me
that this birthday party celebrating the past is in fact a commitment to the future.

I want to thank Ed Cohen, Steve Kaagan, and the Board of Directors of AIT for taking
the opportunity to focus this time together, with such an outstanding representation
from the states and the provinces, on what I think is the single most important set of
kids in the United States those that we have come to generically refer to as "at-risk"
kids. Whether or not this nation continues to succeed in this grand experiment called
democracy, I think, is going to depend in large part on whether or not we find the way to
translate a record of extraordinary success over the course of the past couple of hundred
years into success for a group of kids that we have generally failed miserably in the
schools during that same period of time.

It is also appmpriate, I think, that AIT should place our discussion within the context
of technology. I hope we succeed, through our work here and when we return home, in
our mission to find ways to apply intelligently and imaginatively these relatively new
tools to help address an old problem, which has, as I say, long eluded solutions meet-
ing the needs of students at risk of school failure. And please understand that it's not
an accident that I usually refer to "our success" with those kids instead of to "their suc-
cess" or to "their failure." Too often we ascribe to them the burden, tne responsibility,
of not having succeeded. And surely, there is responsibility there, but we can't shirk
ours. It seems to me a very institutional thing to do. Indeed, as you heard yesterday in
the comments of Bud Hodgkinson and Dick Green, we are on the edge of a situation in
which for the first time in history, the victim of failure, whoever's failure, is not the
victim alone. Historically, we've had that luxury. Historically, we've had enough kids
that we can throw some away; it hasn't hurt anyone hi the process except the individ-
ual. Historically, only the victim was the victim. We are now on the edge of a time in
history when it's not going to be just the victim who's the victim you and I will share
that burden as well.

But the lens or prism through which I'm asked to focus on technology and the at-risk
youth is that of the school. Against the backdrop of deep societal pathology, as painted

-60-

6E;



by Messieurs Hodgkinson and Green, one cnuld despair and conclude that solutions to
the problems do not exist. That may or may not be so. I think the jury is still out. As we
look toward a productive work force and an informed cite enry in the year 2000, it's not
yet clear whether we will have the national resolve and the strength of character to
meet the challenges that lie in front of us. We have the tradition. We have the potential
resources. We have the successful example of our predecessors, of educators, elected offi-
cials and other policymakers, over the decades. Whether we have the imagination and
will to do the job remains to be determined.

What is clear, however, is that if the at-risk young people of the nation are to be reached,
if they are ...) be permitted into the mainstream of our life together, although many are
going to be called on to help families, businesses, human service agencies, religious in-
stitutions, law enforcement agencies and others the public schools are going to be at
the center of any successful strategy. And included in the schools' vital role is the use of
technology to help us succeed where we previously have failed.

Much has been said here and before about the definition of "at-riskness." In relation to
that issue, let me simply say that my focus today relates primarily to three groups of
youngsters: Those who are poor, among whom minorities are disproportionately repre-
sented; disabled children, generally within the meaning of P.L. 94-142; and, limited En-
glish-profici-nt children, whose existence we are only recently acknowledging in any
important way. I recognize that there are others who are at risk, such as those who use
drugs am, alcohol and youngsters who contemplate suicide and others. Those young
people, are not less important; they are just beyond th. thrust of my remarks today.

Before turning to the direct utility of technology and responding to t education:.)
needs of at-risk children, I also want to offer a brief observation on one other matter
specifically related. That is to recogrize that we live in the age of information. Success
or failure for all of us depends increasingly on our manipulation of information, its re-
ceipt, its generation, our ability to relate diverse bits of information. Ink -ration, of
course. has become so central to our existence that it has even come to be regarded as a
commodity. AT&T, IBM, and other giants of industry sell it and they buy it and they en-
able others to do likewise. On the basis of such commodity trading, a significant por-
tion of our economy rests. It's also central within our wide-reaching and expanding
data basis. Scientific and technical information is, of course, crucial to our national
security, and in the last generation infomiation has come more and more to be consid-
ered as necessary an element of production as land, labor and capital. Not only is it a
product, but our very ability to function effectively as citizens, as consumers, even as
political participants, depends on our acce , to and understanding of information. Re-
lationships to government are more complex, whether in applying for AFDC payments
or filling out the new W-4 forms; the need to evaluate and make more sophisticated
choices is a daily reality. Even one's ability to comprehend and act on individual rights
and responsibilities has been made more difficult by the explosion of information
technology has brought about and which technology now, at least in part, controls.

And thus, the existence of technology and the exprviential growth of information, is
nart of what leads us to examine technology's usefulness in helping meet the educa-
..onal needs of at-risk students. In fact, there are numerous ways technology, and I
speak ruost often of the computer, can assis . There are generic contributions of com-
puter technology which are not limited to any particular application. One might fairly
summarize those generic characteristics by saying the computer empowers the student.
The computer motivates; it is nonjudgmental; it will inform a student of success or fail-
ure without saying by word or deed that he or she is good or bad. The computer inlivid-
ualizes learning, permitting mastery at Lie student's own pace. In most instances, the
learner has far more autonomy than in many other classroom, teacher-directed set-
tings. The comp. eer gives immediate feedback. And good software gives the computer
the added potential of being remarkably imaginative. Such generic qualities cut across
cor puter technology, allowing the learner at least the impression, and often the
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reality. of being in charge. This is the quality missing in the lives of many students.
especially those who are at risk. due to an environmental. physical. mental. or lan-
guage disability.

Having summarized the generic contributions of learning through technology. let me
make two observations about technology learning. We do not need to teach very many
computer literacy courses translate that to "keyboard skills" nor do we need to teach
prcjramming skills to the mass of students. For a time. both were what too many
meant when the clarion call for technology in the classroom was sounded as it was fol-
lowing A Nation at Risk. In one sense. I suppose it was not surprising. V,ith the dearth
of good software. there were not many alternatives. Happily. though. software still is
not of the necessary quality or quantity. fewer school people are running whole schools
of kids through eight weeks of familiarity with the keyboard and attached monitor. It
is increasingly recognized that most people will use the computer the way they use the
telephone. the television, and the automobilewithout being able either to build one or
to fix one. they can accomplish other objectives.

Let's turn then to the more specific contributions that computers can make. First, it is
clear that the basic skills of students can be enhanced. In a presentation to the U.S.
Senate Committee on Labor and Human Resources in January. Robert Tagged. relying
on work done by himself. Gordon Berlin. and Andrew Green. identified ten elements
that research prescribes to teach basic skills effectively. They include individualized
instruction, competency-based open entry/open exit approaches. use of multiple media
and methods. self-directed learning. frequent feedback and positive reinforcement. ac-
countability of teachers and learners. efficient management to maximize time on task.
individual attention and one-on-one instruction. supportive services. and linkages to
work training and other activities. Computers clearly must play a central role in such
ar :'fort.

Taggert also notes that there are models presently working in a wide array of settings.
One in which he has particular confidence is the Comprehensive Competencies Pro-
gram. It is in place in 200 secondary and vocational schools, colleges. community-
based organizatior 3. correctional facilities. job-training programs. union halls. anc:
private sector work sites in thirty-five states and across Canada. He notes that the CCP
learnivl centers have been described as the high-tech equivalents of traditional one-
room schoolhouses. While the data on CCP is very persuasive. I don't stand here as a
salesperson for CCP. I do say to you that there is a great deal of data which to coy satis-
faction demonstrates that we have we means and the know-how to deal with the basic
skills of most. if not all. at-risk teenagers or adults in this nation.

At a different level. still concrete and still in the basic skills arena. I direct your atten-
tion to IBM's Writing to Read program. I understand from feedback in the last twelve
hours that I could just as well direct your attention to the presentation made by the peo-
ple from Vanderbilt yesterday. There could be a whole series of other focuses for that
kind of activity. Stated simply. programs like Writing to Read work. The Educational
Testing Service. for example. tells us that Writing to Read w ks. Children read better
and they write better. The program works any way you cut it in the population. whether
the kids be black. white. male. female, poor. or rich. It even works with five- and six-
year-olds. Indeed in some few cases v.theie poor children are involved. such as in North
Carolina. the results are quite dramatic. Perhaps most important. it begins to move us
from the realm of rote learning over into the realm of thinking, because it emphasizes
writing a theme to which I will return.

Finally. on the basic skills front. I direct your attention to the potential contribution
made by authoring systems. such as the one developed at Johns Hopkins University.
This riulti-sensory authoring system is designed especially for use with disabled stu-
dents at the readiness level for reading and mathematics. It permits teacher software
creation. useful with particular children in particular settings. My point in identifying
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the Hopkins Authoring System, Comprehensive Competencies, Writing to Read, and in
reminding you of the terrific presentation from Vanderbiltyesterdayt-to-say-that-
these are the only approaches to using technology to enhance basic skills. They are not.
They are not necessarily even the best approaches. I simply wish to emphasize that
whether one wants technology-based strategies fur youngsters who are older or for
those who are in kindergarten, or if one wants to design one's own, the technology is
available and it works.

At the same time, we don't want to fall into the all too typical trap of thinking of tech-
nology only in the basic skills mode, much less the drill- and- practice mode. This is not
to put drill-and-practice down as we so often do. It's simply to say that we should not fo-
cus on it exclusively. Should we do so, we would be limiting -ur uses of technology just
as we did. until recently, by focusing only on teaching keyboard skills and program-
ming. We need to think increasingly of computers as tools to enable the mass of stu-
dents, including at-risk students, to think critically or analytically to solve problems,
tc draw inferences. We've long been successful in providing environments in which
some students learn to think, but never in the history of humankind, have we succeeded
in having the skills of critical thought become normative.

Moreover, never before has it been economically so necessary that we achieve that goal.
And I turn. as Stephen Kaagan did on Sunday night, and as Dick Green did yesterday, to
the Carnegie Forum, which in its report argued persuasively that we cannot compete in
the international marketplace by to work cheaper than others. If we wish to
maintain or enhance our standards lotliving, we must work smarter. And smarter
means that the workforce we are presently educating must be able to think. That is to
say, we must do something within that institution called school that has never before
been done. We've not even really approached it. It means that we have to take a whole
cohort of kids, including those kids that we traditionally and historically have failed,
and succeed with them, not just in adding and subtracting and multiplying and dividing
and deciphering or decoding language at its most simple level, but in thinking. We have
to do what has to be considered as a breakthrough: That is, we have to reach that level
of instruction at which the teaching of thinking skills becomes a normative matter for
all kids.

The computer can help teach thinking skills Word processing is a particularly good ex-
ample. It assists writing, and writing, a skill that schools have at least pretended to
teach on a mass basis, is the skill perhaps most closely connected to thinking. Because
it helps students overcome some of the mechanical impediments to writing, word pro-
cessing can help connect writing even more closely to thinking. It can solve problems
of penmanship, from which some of us suffer. We find that with word processors stu-
dents will write longer, more complex thoughts and sentences. They will revise, they
will edit, and thu.: find better ways to say what they are thinking. Even the barriers of
spelling and punctuation ca' be reduced. I'm not suggesting that we eliminate attention
to the mechanics of good, wiltten expression, but I am saying that we have the means to
1 lace those mechanics in the appropriate relationship to good thinking, good writing.
Such a car acity is a particular advantage to many who are disabled or at risk in other
ways.

There are, of course, other ways technology can contribute to thinking. Simulation is
one. Think for a moment of the number of permutations of a science experiment that
would be possible with a computer, but would not be possible in a science laboratory us-
ing expensive, consumable supplies. In a mathematics class, consider plotting a graph
with the hundreds of points possible with a computer rather than the handful that are
available if it is necessary to calculate them manually. There are many more examples
of the ways technology can enhance st"dents' thinking abilities. The challenge (to
which I will return later) is to assure access to such liberating power to the poor student,
to the limited English-proficient student, as well as to the wealthy or suburban student.
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To shift *o still another perspective: technology for disabled students can make the dif-
ference between a life of do pendency of existence under the proverbial staircase and a
life in the mainstream of competitive employment. with the family. a social existence
and all the good things to which human beings aspire. Our State Department of Educa-
tion and those elsewhere have identified a whole series of uses. Many who are hearing
impaired benefit from word processor programs A visual display and a voice output
can be used to assist the deaf student in monitoring his or her speech output. Major ap-
plications for technology with blind or vision impaired students are generating large
print on a screen. printing braille and converting printed text to speech output. Those
who are having difficulty in speaking or writing are assisted by synthetic speech output
aild word processing with adaptive keyboards, which. for example. can even help with
taking notes in school. Young people with specific learning disabilities frequently have
significant difficulty in writing or spelling or organizing their thoughts or time. Re-
membering. organizing, editing. spelling can all be assisted with word processing. And.
of course. students who are temporarily or permanently homebound can "keep up"
through the magic of electronics.

In fart. the sheer link with the so-called normal world can make a world of difference.
In one of our local area network pilot schools in Maryland. the school decided not to use
the labcratory of thirty machines in a single room. Instead. they placed six machines
in each of five areas of the school mathematics and science. social studies. English
and six more in an area far down at the end of a corridor where not very many people
went each day. in the special e ocation section of the school. And for the first time. ac-
cording to the testimony of thr special ed teacher. that electronic connection to what
those disabled children think of as the real world has made a world of difference. Sim-
ple things. not obvious immediately to you and me.

There are increasing sources of support for and information about the ways that tech-
nology can help the disabled. I am most familiar with two of those. One is the National
Cmistina Foundation. which is presently at work with the Maryland State Department
of Education and our twenty-four school systems. The chairman of Christina is a New
York businessman who. not surprisingly. has a disabled daughter who was assisted by
an eight-bit machine. He recognized that even though eight-bit machines are en route to
corporate obsolescence, they have years of h e left for many school applications. To
demonstrate the potential uses for disabled youngsters. he has given us 2500 Apple PCs.

He and I believe that within ten years. corporate America will cease to use between eight
and ten million eight-bit machines. We're in the process of methodically identifying
the uses to which they can be put with a whole series of youngsters. Just as methodi-
cally. we intend to make that Lnfmmation available across the nation and internation-
ally. The Christina initiative is one within the framework of the National Center for
Technology in Human Disabilities. which Johns Hopkins University and our State De-
partment of Educatiox, established last fall. Ours is an unusual collaboration of people
in both the private and public sectors. and it has brought together thirteen different
projects worth over three million dollars in the technology-disabled arena. Those proj-
ects involve youngsters from birth to age twenty-one. adults in vocational rehabilita-
tion, youth and adults who are severely handicapped; they also involve outreach pro-
grams beyond the nation's borders, particularly in Latin America and the People's
Republic of China.

Still another segment of our population that is at risk are those who speak limited En-
glish. Between 197,, and 1982. the overall nine- to fourteen-year-old student population
declined by 6.2%. The limited English-proficient counterparts increased by 10.3%.
Another way of putting the numbers in perspective is to note that while Spanish is the
language most often spoken by these youngsters. as many of you know. there are more
than a hundred language subsets spoken by public school students. In some states those
hundred are spoken within a single school system, as they are in two of my own. This
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diversity of languages presents a major challenge, and again it involves a group of kids
that we can no longer afford to fail.

Computers can sometimes provide instruction when no satisfactory alternative is
available. CAI can sp ted up certain learning. It provides the greatest improvement for
those students with tl:e lowest achievement. Motivation is enhanced. Patience as you
know is the hallmark of the computer. Interacting devices provide students with a
sense of control. Students can fail without embarrassment and all of those qualities
can be helpful in reaching the LEP student. According to a very good March (1987) Con-
gressional Office of Technology Assessment Report (which I commend to you if you've
not seen it) there is a whole series of successful uses with LEP students. For example, Se-
attle reports increased achievement with Vietnamese, Cambodian, and Laotian stu-
dents using bilingual software developed for teaching U.S. history and reading compre-
hension. In San Diego, software in Spanish has proven useful. We already know that
word processing packages and other devices used to enhance writing skills can be par-
ticularly useful. Add to that the availability of low-cost chips that add dual-language
character generation, and thereby make it possible to write in Spanish and English at
the same time. This can be a potentially powerful tool.

In addition to CAI, there are other computer applications that can help in the absence of
teachers. I should hasten to add one caveat, which is very important to ',seep in mind
throughout, although many people apparently do not: that is, that technology will not
and should not be sten as some sort of widespread substitute for good, well-trained
teachers. The essential qualities of a good teacher simply cannot, in my view, be re-
placed by machines. But machines can be useful when teachers are absent or scarce.
The potential of distance learning, for example, is being explored by Utah, among
others. Interactive videodiscs can be used to good advantage since they can take at least
a portion of a sometimes scarce commodity, good teaching, and spread it around. Other
potentially good contributions include digitized speech and audio devices. These can
include ative language speech output as part of an instructional program thr.t. is man-
aged through the microcomputer. Also, dual audio tracks on videodiscs can be helpful
as they permit instruction of any subject in English and in the native language.

These thoughts lead me to pause to make an obvious observat'on, an observation espe-
cially appropriate in the context of the conference sponsored t y AlT. While most of my
focus is on the computer, there are clearly other technclogie.;, technologies with more
than one component which can help with different objectives at different times.
Straight video instructional television is one. We use it extensively in Maryland and
with a variety of audiences related to our topic here. Our most recent national award-
winner is Constanzia's Choice, directed to migrant youngsters. The message is a drop-
out-prevention one. Another series of a different variety is the multiple segment series
we developed to train special education teachers in kindergarten through the grade
twelve. The series is now used in more than thirty states and is presently being dubbed
into Chinese for use in the People's Republic. Still a third is a parent education series
starring Greg Morris. The targeted audience is the teenage potential parent.

I've already touched on another basic way to use technology distance learning. At
present, Utah, Texas, and Oklahoma are the big producers, and the benefits for wide-
open, sparsely settled spaces are obvious. The fifty schools, for example, receiving Ger-
man I from Oklahoma State University simply would not have it otherwise. But dis-
tance learning is not only applicable in such settings. We use it via cable rather than
satellite in densely-populated, central Maryland so that students in diverse high
schools have first-rate courses not otherwise possible without the prohibitively high
cost of both personnel and transportation. Again the issue for us is how to give poor
school systems, where poor students are concentrated, the advantage cf those initia-
tives that enhance the learning opportunities of at-risk students.
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I want to turn for a few rainutes from the direct way in which schools can be assisted in
meeting their instructional responsibilities via technology to at-risk children and
youth. to a different but equally powerful contribution of technology. To summarize
the point I want to make. technology can produce. manage. and assist in the analysis of
information about the students and their performance. This information can help in
planning school system. school. and student instructional programs It can also help
generate resources from legislative bodies who are sometimes skeptical of needs but
still insist on accountability. Computers can help organize the specific data for which
they look. There are at least five ways that ore can think about contributions in this
arena.

First. student data bases. demographically organized. can produce powerful. policy-
relevant information unattainable in any other practical way. Let me illustrate in a
national context. For the first time in the nation's history there is some openness to
developing state comparable data about student performance. The two key actors are
the Council of Chief State School Officers and the U.S. Department of Education. About
three years ago. after much study and debate and with Steve Kaagan's notable leader-
ship. the Council of Chief State School Officers decided (on a 22-21 vote) to break tradi-
tion and provide leadership in this area by launching its National Assessment Cenici
Project. (I might add that a year later the vote was 41 -3 we had converts. There's a
great turnover among the Chief State School officers.)

The first significant contribution of the project was the decision itself and the coopera-
tive effort it signified. Together. the states in this country are resporsible for the gover-
nance of education for 40 million children in 16.000 school systems; the affirmative
engagement of each state's edc rational structure is therefore. crucial in collecting data.
and the Chiefs' decision opened the way for that engagement. One important contribu-
tion of the effort would be data which could be legitimately compared between states. If
state-by-state data collection needs the Chiefs for access. it needs the active commit-
ment of the federal government to provide the funding. and the second key actor in the
effort is the U.S. Department of Education. Happily. Secretary Bennett says he is sup-
portive and there are some signs of movement. As most of you know. the Governor La-
mar Alexander/Tom James Report. Issued last year. calls for a significant expansion of
NAEP's state-by-state testing with funding by the federal government.

If we all continue the effort. and. most crucially. if we include prc ..Jer demographic anal-
ysis of wealth. race. gender. parental education as well as the analysis of state school
system resources. we will soon be able to know what we are doing and where and how we
should do things differently and more effectively. For example. if I know. based on
comparable data. that another state. or better yet. a school system in another state is
producing better results than vie in Maryland are with impoverished. Spanish fifteen-
year-olds. the potential for positive change is substantial. Under these circumstances.
change would occur. either because we decide to do the right thing (which I like to think
happens once in a while) or because the front pages of the newspaper have forced us to
respond. Either way. the kids will be the winners.

As a final word on that notion. states need not necessarily wait for the nation to gener-
ate student data concerning performance-sensitive indicators analyzed within appro-
priate demographic cells. Most states will have the breadth of students to do the very
same thing internally. It will not be easy. There will be political risks. Deciding which
indicators and population - profile characteristics to use is a complex task. Compari-
sons will generate controversy. But the means of generation. collection. and analysis of
data are at hand. and if we have the courage and will to commit the necessary resources.
such knowledge will surely enrich a state's ability to serve its students. especially its at-
risk students.

A second way to use technology to produce. use. or manage information to help at-risk
youths is in tracking those youths on a national. state. or school system basis. The
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most outstanding example of this that I know of is the migrant tracking system through
which an individual student's progress and needs can be followed. This tracking can
greatly facilitate instructional program planning for that student a:s he or she moves,
for example, from Florida to Texas to Maryland. Similarly, sophisticated mechanisms
capable of tracking the large numbers of students within our cities who move, in many
instances several times per year, could be very helpful.

A third and related example would be the Jacking of those young people who, for any
number of reasons, are in a series of institutions, foster homes, or other settings. De-
signed properly, a program could track such youngsters and thus respond to them with
relative ease and some measure of coherence.

A fourth use for technology is the identification of indicators of "at-riskness." Poor
grades, truancy, persiste t tardiness, behavioral problems, the need for repeated disci-
plinary measures alonr it in concert, these factors could indicate a thrzsliold of "at-
riskness" and call special attention to students about to cross that threshold.

We as educators care deeply about students and wart very much for them to succeed, but
often our responsibilities are so great that we cannot always know when a student is in
trouble. Technology can help solve that problem. It can mice a host of administrative
a..id teaching duties tracking student progress, keeping records, producing reports
more routine, thus freeing time for more instructionally related activities. For ex-
ample. technology can help greatly in organizird and tracking learning objectives for
individual students, related instructional strz 21ass lesson plans that account for
individual attention, anti evaluative data that Je cumulative and cumulatively ana-
lyzed in a way that no individual can do it on his own. One vr,, we in Maryland effec-
tively employ technology for disabled children is in meeting our requirement that their
IEPs each year affirmatively account for the 232 competencies in our K-I2 competency-
based program in reading, writing, math, world of work, citizenship, fine arts, and sur-
vival skills. It's one thing to establish standards and to raise expectations, but quite
another to actually help kids achieve them. These efforts related to their IEPs have
contributed to significant achievement gains by disabled youngsters on the required
graduation competency test.:

I turn to the final element in the school perspective on technology and at-risk youth
several issues requiring attention if technology is to fulfill its promise in fact, not just
in theory. In the interest of time. I will :ouch briefly on four and treat two others more
fully. First, good and adequate teacher training is crucial. It is as important as any-
thing else we can talk about. I will not discuss it in detail because I assume that Marc
Tucker will touch on it in his presentation. We are in pretty good shape with hardware.
We are not in quite as good shape with software, to which I will return, but we are okay.
But in both pre-service and in-service staff development we consistently fall short. And
yet, in the final analysis, good teacher training is the key to the successful use of
technology.

Second, we need systematically to disserni late information about the major concerns
of this conference. Third, we need to increase the evaluation and research on technol-
ogy's impact on at-risk youth. Fourth, school systems and states should be far more
purposeful in their objectives and strategies for harnessing technology to help students
at risk.

There are two final, critical factors. The first is the issue of access. The poor are dis-
proportionately represented among at-risk youth. It is hardly profound to note that
poor students are more concentrated in less wealthy school systems. impoverished
school systems do not have the necessary resources, obviouzly. that are available to the
rich. ! use Maryland to illustrate, not because the inequities there are particularly bad,
but because I happen to know the numbers. The wealthiest system spends $2,000 more
per child than the poorest. That means that a typical classroom of thirty chgdren has
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$60,000 more in resources than the other system. simply by the accident of birth or res-
idence of its students. You can guess which classroom has more of everything, includ-
ing access to technology.

Solutions to these problems of gross inequity. if they are to be found. will contain at
least two elements. The major one is that the public. including corporate America, edu-
cational leaders. and elected officials. recognize the need. either for reasons of human
decency or. more likely, economic necessity. and demonstrate the resolve. intelligence.
and courage required to provide the resources. The other part of Cie solution likely will
require at least some ventures in creative financing, ventures which will, I expect, in-
volve the private sector to some extent.

Let me illustrate this with one approach we are exploring in our own st ate: As many of
you know. we have been engaged in developing some new approaches to the delivery of
technology that involve networks. A typical network would include a mini computer in
a school connected to thirty terminals. either together in a laboratory setting, or dis-
persed throughout a building. We use them for administrative purposes. for math and
reading drill and practice. and for word processing for disabled kids. We use them in
science and social studies, and in a host of other contexts. In addition. we've begun, on
an experimental basis. to transmit software through the airwaves via a television sig-
nal to be received and stored for use in pilot schools. Using that basic hardware con-
struct. -Accounting for minimally appropriate staff development and I emphasize min-
'tinily for supervision. for appropriate software acquisition with the objective of pro-
viding one thirty terminal/one mini. for every 300 students. that N a 1 to 10 hardware
ratio. we face a cost in our little state of between 110 million and 120 million dollars.

For us. that is a lot of money. a sum not likely to be made available through state and
local appropriations. We are thus exploring the establishment of the Maryland Instruc-
tional Resource Center. or MIRC. MIRC would be a collaborative effort. emphasizi,-g
public and private partnerships and commercial opportunities. Private concerns, or
A....,-.riple. could either purchase the hardware. retain ownership. give it to the schools
for daytime use. and market it on nonschool time or they could purchase excess capac-
ty from a school district or consortium for similar purposes.

Potential profits in either case would be used in part to help underwrite the school dis-
trict's use of computer, in other schools. Moreover. we hope to involve a major commu-
nications company that would provide remote access to school sites. or even multiple
seriation access. should the closest sites be at capacity use. That would pelanit home re-
mote access. That would potentially broaden the private and profitable market con-
siderably. Fraiddy. I don't know whether those plans will work. Our present plans
will probably go thryugh several additional generations of thought in the next several
months. My point is that resources are a serious problem. Solutions will not be found
in traditional ways. The promise of technology will likely fail without new departures.
without new partners. And. it's up to you. to me. to create those new ways and to find the
new partners.

Another comment or two about access. Too often at-risk youngsters are treated in
schools only to drill-and-practice opportunities. while others are engaged in thinking
skill activities. That is a mieake. It is also an issue of access. At other times com-
puters are used only in courses with prerequisites in math and science. Too often the at-
risk child will not have. for example. the algebra prerequisite. At-risk youth will not
have as much nonclass computer time. He or she is less likely to have a c' liputer at
home than a wealthier counterpart. and more likely to be in a school. where for reasons
of resources. the school is shut down in mid-afternoon. There are multiple ways
schools must question and cons (der the access issue. but it ir a threshold question.

And. finally. a word about software. It's better. you know that. but it's not particularly
good. The single biggest reason it has not gotten better faster is that not very many
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people have yet discovered a way to make v iney producing educational software. The
problem is compounded for subsets of youngsters, like LEP students, where the market
for some items would be even thinner. If there is an answer to the several software is-
sues. it lies in ?art in creating market power. We need a consortium, sufficiently broad-
based and cohesive, so as to produce sufficient users to enable us to drive unit costs
down, shape content and determine development priorities in line with school/student
needs and have the power to also say we have some important, special needs like those
of LEP students. Happily, we have the embryo of such an effort in the software consor-
tium network to which eighteen states and four Canadian provinces belong at this
point. Every state and every province should be a member and thereby provide the kind
of substantial market power necessary to accomplish our objectives for our kids in con-
trast to leaving those determinations in the private sector.

The challenges that we face are extraordinary. We have a moment in time in which
there is opportunity. There is more activity on this front than in at least a generation.
As I wander about this country, I note that the National Governors' Association, has
made this set of issues with at-risk kids its focus. The Education Commission of the
States, the Council of Chief State School Officers. the National Alliance of Business (in
a renewed and vigorous ef, art) all have made these issues their focus. The Committee
on Economic Development, which is in fact a business group, has issued a second draft
report on at-risk students and will issue the final report in the fall. Not, I say, all of
that activity for reasons of altruism that's not the motivation. It goes back instead to
the fact that the chickens are about to come home to roost, not just on the victim's door-
step but on the doorstep of us all. That's the motivation.

But never mind the motivation, there is opportunity. It is entirely appropriate that AIT
should have had this conference at this moment as a piece of a growing, swelling con-
centration of attention focused on this set of issues. I dca't know whether the critical
mass will develop in a way that will permit us to make the kind of commitment as a na-
tion or within a state to actually succeed with these kids, but now is the time to try. And
as I say. the challenges we face are extraordinary, but the stakes are high. It's going to
require commitment, it's going to require imagination, will, courage, resources and I
might say, in that order.

James Agee once said. With the birth of each child, the potential of the human race is
reborn." As leaders in the development of educational public policy, we in our several
roles that bring us together have the opportunity (and I think the responsibility) to help
translate that potential into reality, not just for some kids, but for all kids -- including
kids who are at risk. Technology can help us do that. Thank you very much.

-69-



Information Technology
and the Schools: A

Personal Perspective

Mare S. Tucker
Executive Director. Carnegie Forum on
Education and the Economy

It's a real privilege to be here today. This is. I think, a very important occasion. I'm go-
ing to speak to you from a very personal perspective. Like many ofyours, my life has
been intertwined with issues of educational technology for a long time. In 1962, I left
the Yale Graduate School of ll_ama. where I was doing graduate work, and went to Bos-
ton to join the staff of the WGBH Educational Foundation, Channel Two, in Boston. Af-
ter three years there doing production work in what we now call public television, in
what we used to call educational television, I became the assistant director of the educa-
tion division of WGBH. In that role I was meant both to develop nonbroadcast applica-
tions of modern communications technology and to manage the instructional program
of the agency. I told my boss when he hired me for that job that I knew little about tele-
vision and nothing about education. And he said that was all right: I'd learn, and I did.

One of the first things that I did when I took that job on was to take a look at the litera-
ture on instructional television. Think back -low, this was 1962, 1P63. If you were to go
back and look at that literature now I think you would find it eerily familiar. It was
suffused with the rhetoric of possibility and the rhetoric of productivity. What do I
mean by that? The peopl : who were in Washington then testifying before the Congres-
sional committees, urging them to invest millions in instructional television, were
people who ..here profoundly impressed by the possibilities of the technology. They
would go on, if permitted, for hours before Congressional committees, telling them
glowingly about all the things that television, if unleashed, might do for the kids in our
schools. I won't bother reminding you of that rhetoric. I suspect it comes easily to mind
how you could bring before every school child in the United States the most famouspeo-
ple who have ever taught: how you could, with modern production values, make inter-
esting what had fonneeiy been dull: how you could bring to kids in rural areas and to
poor kids in urban areas the fine education they had been deprived of for generations.

And along with the rhetoric of possibility there was the rhetoric of productivity. One of
the major messages that those people, with the best will in the world, brought to the
Congress was that technology, in this case instructional television, could bring to kids
an education at least as good as that which they already received for a fraction of the
cost. And when 3 nu put the whole message together what you got was a vision a vision
of kids learning what they had never been able to learn before at a cost lower than that
which the system currently incurred. And many, many people, as you may recall, were
profoundly impressed by the message. The Ford Foundation in particular spent tens of
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millions of dollar° not only creating that message but getting it out to the entire coun-
try, and doing everything possible to get people to act on it.

Gradually a literature of education research grew around instructional television, and
its message was simple: Kids learn as much through instructional television as they do
through conventional instruction. But when some of us in that instance, myselfwent
out to the schools we found a reality that was rather different from the vision that had
been projected in those Congressional committee hearings. The reality was dull. The
reality was head and shoulders shots of classroom teachers in front of cameras. And
when you looked at the kids you got what you paid for their eyes were as glazed over in
front of the instructional television set as they were in front of their classroom
teat....ers.

Then there was the reality of the dollars. What I really discovered at WGBH was that in-
structional television was a cash cow. At WGBH and at community stations across the
country, the instructional television programs that the stations were pumping out, usu-
ally from the beginning of the day to the end, generated enough dollars for them to do
much more with what re ..11y fascinated them community programming for the public
at night. That was the economic reality for the community television stations then.

What impressed me more than anything else, thout was going out and visiting
schools. There I saw how untouched the lives of children were by the television sets that
they were watching, and how teachers from one end of the country to the other took the
opportunity that instructional television afforded them to go out and take a smoke, to
relax a little bit in a very demanding day. Most often the instruction was very poorly
integrated with the curriculum in those schools. It could hardly have been otherwise.
You had one virtually inflexible medium, usually broadcast statewide, brought up
against an almost infinite panoply of individual requirements and customs among stu-
dents. classrooms, schools, and districts.

Apart from the fact that the technology for which so many people had so very different
a vision left the lives of kids so untouched, and the lives of schools so unchanged, what
was, I think, most profoundly discouraging to me was the way in which instructional
television evolved with respect to the kids who are the central topic of tnis conference.
It was clear. as the early sixties went on, that the states that were making the largest in-
vestment in instructional television were the states of the Deep South. That part of the
message of the vision that got through was the research message. That was, in effect,
that kids were not harmed by instructional television. That the quality of the result
was no worse. This is not quite the language that was put forward but I believe it was an
accurate rendition of the research.

The effect was no worse with these kids than with the control groups that were taught by
their regular classroom teacheis. That message got through to the Deep South. In effect.
jou could avoid reorganizing education in the districts, in the schools, and in the state.
'Separate but equal' was justified by science. In the process, the kids v., lo received dis-
proportionate shares of instructional television programming were condemned to a life
of the mind which none of us would choose for them.

While I was carrying out my responsibilities by producing instructional television pro-
grams that could be the cash cow for what really mattered to the station. I was also try-
ing very hard to find out what education was really, in fact, all about. I spent a good deal
of my time in the city of Boston, in schools nerving the poor poor white kids, poor
black kids. I attached myself to people like Ruth Batson. Paul Parks, and Mel King,
leaders of the black community in Boston who cared desperately about the plight of the
kids in that city. They showed me a different world than the world of possibility and
the world of productivity that had been testified about in the United States Congress.
They showed me a world of kid' without hope. They showed me a world of parents out of
touch with their schools and rejected by their schools. They snowed me teachers who
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were confused. frustrated. and ultimately angry about their inability to reach these kids
and about what seemed to them the kids' lack of motivation for ;earning.

It was a system where the problems that the kids brought to school had overwhelmed
the school district. It was a world miles and miles and miles away from the vision of
the technologists. and there was no conversation between the two worlds. There were
people at Harvard. there were people at any number of other universities and public pol-
icy analysis centers. centers of national and international repute in education around
Boston, discussing the problems of disadvantaged children, but there were precious few
with their jackets off and their shirt sleeves rolled up trying to do something about
them. And when they did arrive. what they typically arrived with was the latest idea"
for doing something for these people. Typically what they wanted to do for these people
was what ever the latest innovation was. the latest thing that had grabbed them. includ-
ing the use of technology.

The folks that I talked to in Boston were not interested in the latest innovations. What
they were interested in was what /as good enough for Newton. What they were inter-
ested in was what was good enough for Brookline. They didn't trust the folks coining
down the pike with the new ideas: what they wanted to have was what was good enough
for the well-to-do people in the rich suburbs who had choices.

I left WGBH aid I left instructional television. The technological vision. it seemed to
me. had little to do with reality, and I was interested in working on the realities. I spent
the next six or seven years of my life trying very hard to see what could be done to orga-
nize the massive intellectual, financial. and institutional resources of the Boston area
on behalf of poor kids both in the city and in the rural areas. It was a profoundly sober-
ing experience. In the end. I thought very little had been done for those kids after what
was probably the most massive organizaton of resources to meet their needs that this
country had ever seen. In the end. the schools looked v __y much as they did at the begin-
ning. The relationships between kids and teachers. between teachers and administra-
tors. were much unchanged. The fundamental curriculum was. at the end. what it had
been at the start. After b"lions of dollars of national effort. little. I thought. had
changed.

And I was not alone in looking or explanations. In 1972. I happened to have the good
fortune of being among a small group of people who were responsible for planning the
new National Institute of Education. In the course of that planning we commissioned a
paper from John Pinkus. John Pinkus was then director of education programs at the
Rand Corporation. He was a development economist. someone who worries about how
to help developing countries. We asked John what. according to a professional econo-
mist. characterized the behavior of innovative school systems, 'nd what incentives
motivated them to invent new and better ways of meeting the needs of kids. It was a
very important question to me then. and I think a very important question to all of us
right now.

Now again I'll ask you to think back to the late sixties and early seventies. The catch
phrase then was Innovation." If it was innovation. it was good. If it was not innova-
tion, it was stasis. and therefore bad. John's paper was about innovation. about the in-
centives that school districts have to do something better for their kids than what they
have been doing in the past. John did not go out and do empirical research. Instead. he
sat and stared at the wall and he wrote us a thinkpiece. Here's what it said: If you
search through other areas of our national life for parallels to school systems. you find
that they most closely resemble public utilities: electric companies. water companies.
telephone companies. And why is this the case? Because those entities. like schools.
are publicly funded monopolies designed to provide necessary services to everyone.

John thought about what the economic literature had to say about the incentives for in-
novation that operate on these economic institutions and that literature was. by the
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way, enormous and he compared them to the circumstances surrounding school dis-
tricts. Although those circumstances are, he found, different from those of water com-
panies, electric companies, and telephone companies in obvious respects. the simi-
larities are instructive. John made a few observations by way of trying to explain an
apparent contradiction. Here's what that was. School districts are faddish, and grab at
every idea that comes down the pike, and just as soon as they grab hold of one they
dump it in favor of another. And yet, at thz. very same time, many people were saying,
and often the same people without realizing the contradiction, were saying school dis-
tricts are impossible to change. "How," asked John, "could both statements be true?"

"School districts," he said, "have a very strong incentive to look modern: they are po-
litical institutions. What they sell, in effect, to those in their community, is the notion
that they are up with the times, that they are modem, that they are doing all of the best
things." It is equally important, he said, that schools not appear to be too experi-
mental, because nobody wants people experimenting with their kids. Ideally, where
schools want to be is in the position of saying "we are right up ..were, we are modem, we
are right behind the leading districts, we have looked at what they've done, we have
thrown away the things that haven't worked, we have taken only the ones that do work
and we have grafted it on to our really solid educational system?' That explains the fad-
dishness, says John: that explains going after new, but still proven, ideas as fast as they
come down the pike. School systems want to be in the position of saying to groups of
parents. We have considered the new ideas that ychi have just read about in the na-
tional magazines. We have looked at the evidence, and we have adopted the ones that
appear to be worth adopting."

How do you explain the notion that districts never change? There is, John observed,
only one class of innovations that districts will adopt easily those that do not
threaten the established structure of power, that do not threaten the conventions
through which we do business, that do not threaten people's jobs. In the end, what we
not the school district people but those of us who affect and set policy have constructed
is a system whose first obligation is to protect itself, and in protecting itself it must pro-
tect jobs. increase revenue, and not do anything which destabilizes the system which it
is respL ciNe itself for administering.

What I just said about innovations and school systems may provide some clues as to
why schools responded to instructional television the way they did. TV was high on the
public's agenda. It was important to be modern, and modern meant having television
sets in classrooms. And television was costless, at least in terms of what is most impor-
tant to our systems, institutional change. Instructional television allowed school sys-
tems to get money they ...light not otherwise get. But as coon as you try to develop sys-
tems that would take advantage of the inherent possibilities for cost savings you cross
the line. Neither teachers nor school administrators have strong incentives to improve
productivity. In fact, the reverse is true.

If school district managers can show that they can do something that used to cost a hun-
dred dollars for fifty what is going to happen to them? Their budgets are going to vit re-
duced. There are not incentives for that. None at all. If you come forward with an idea
that is going to take away teachers' jc:Js, there are not incentives for that. At least once
a year you have to deal with teachers if you live in a collective bargaining state, the
most central reality of the life of a school district manager. No way are you going to get
involved in a right to the finish over reducing the number of jobs in the district. The ef-
fective compromise is to put television sets in classrooms but not change the way ac-
tually educate kids at all, especially if it's going to take away teachers' jobs, or forced
them to change the way they do their work, in ways that are uncomfortable for them.

There is one other point that I want to make in connection with John's remark and it is
this: the world in which school people live is a world that tolerates incompetence world
without end, but cannot tolerate trouble. What do I mean by that? The school board
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member or a school superintendent lives in fear of the newspaper reporting they have
done something dreadful, committed an error which could incur the wrath of any pow-
erful group in the community. The last thing in the world you want to do is to get blind-
sided, to have trouble you didn't anticipate and be unable to cope with it. That is how
you lose your job. The way to avoid that is to bring all the reins of power back into you
office. An effective reporting system and an effective control system are your b _1st in-
surance against getting blindsided. Incompetence, however, is not a serious problem.
We do not reward teachers, guidance counselors, curriculum supervisors, or school su-
perintendents on the basis of the performance of UK kids, or on the basis of their per-
sonal competence as it relates to the performance of the kids. There is no connection.
None. If they can simply show that their district is doing no worse than otter districts
serving comparable populations, or better yet, comparable districts as you define them,
there is not a problem with respect to competence. The serious problem is with respect
to trouble.

In the late 1970s, having been largely uninterested in technology for the preceding fif-
teen years or so, I realized, as many others did, that the world of technology had greatly
changed. What we meant by *technology' in the late 1970s was computing and commu-
nications technology. These struck me as totally different in their possibilities an 1 po-
tential than instructional television had ever been, or would likely be. I'll explain why
in a bit. What struck me at the time. however, as I listened to the Congressional testi-
mony that was then being given on the Hill by people who had been called to testify on
federal policy with respect to computing and communication in the schools was a sense
of deja vu, and it was eerie. The rhetoric was the same. It was the rhetoric of possibility
and the rhetoric of productivity. All of the possibilities which you heard about just a
moment ago and many more that you are well aware of, were laid before the Congress.
Here is what computing and television communications could do if it were unleashed.

As you know, those possibilities are endless, and they are exciting, even revolutionary;
and, just as had been the case with ITV years before. they captured the imagination of
many people on the Hill and throughout the country nd again, the submessage was
that the possibilities were not only exciting and endless, but the effect on school produc-
tivity could be enormous. Think of what these machines could do that teachers now do,
and could do more effectively, at less cost. You could take the testimony delivered in the
late seventies and early eighties in the Congress about these things, and take out the
words computing and communication and put in the words instructional television and
it would be largely unchanged.

I did not find that particularly reassuring, and once again I went out and visited the
schools, and found the same reality. I found kids sitting in front of computer-based
drill and practice programs who had the same glazed over eyes as those who had
watched instructional television programs of the fifties and sixties. I found school dis-
tricts as unlikely and as unwilling as they had been two decades earlier to make the ma-
jor structural, personnel, financial, and curriculum changes that would be necessary to
realize the potential of the available technology. The incentives that John Pinkus had
talked about in 1972 were wholly unchanged. The incentives that people had to use
computing technology in the schools were identical to the incentives they had had with
respect to instructional television. The whole country was infatuated with computing
technology, particularly with personal computers. And what was important to the pub-
lic, especially to upper mid ie class families in suburban communities, t. as that their
kids have access to computers.

The public had no more idea how those computers ought to be used in schools than they
had had twenty years before with respect to instructional television. And the incen
tives on the school people were much the same, that is, to find ways to use compute
that will disrupt the life of the school as little as possible, having as much computi
available for public view as you can manage. There should be no mystery as to why we
put together labs of computers, why we installed on those computers drill and practice
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software, why we took adv -, '-'e of that handful of teachers who weie very enthusiastic
about personal computing, ILI for them meant programming, and put them to work
and said go and do whatever ;. ,', you think right. The message to the rest of the teachers
was that nothing had to change. They simply had to send their kids down to the lab for
thirty or fifteen minutes a week for exposure to computers. And that exposure resuli- in
exactly what the ITV exposure had resulted in years before little change in schools,and
little change for the kids.

This is basically what all of the research shows. There are of coui exceptions. About
four or five years ago I visited a job corp camp in Maine. I was utterly fascinated. The
kids that I sat down and talLed to in the camp were making very impressive gains in ba-
sic skills. When I visited the places in which they actually did this I found the software
dull and boring But there was a difference. The kids in that job corps camp knew ex-
actly what skills they had to master. They had a machine using Plato technology,
which assessed the progress against those skills and told them how far they had gotten
and what they had to do ext. Unit by unit. And the kids had a choice: they could either
use computer-based teaci.ing material or use the workbooks. It did not take long to fig-
ure out that the material was the same, whether wrilen or on the machine.

Her -as a situation in which those kids who were motivated by computers could use
them and those who were riot did not need to. Their progress was about the same. But
the most telling thing that happened when I sat down with those kids and asked them
why they were devoting the kind of effort they were to making progress in this deadly
dull environment. Their answer was very simple. After being in the job corps camp for
less than a week, they found out that the kids who made it to the end got decent jobs.
And aln ost nobody else they anew or had been friends with in the schools that had
failed them was getting anywhere in life at all. The motivating factor was jobs. The
technology could provide motivation to those who found themselves motivated by it;
and, the highly structured program worked for those kids because they needed 17- ply
structured programs; but the primary motivation of the job corps camp was the oppor-
tunity for success in life. That more than anything else made it different from the
schools they had attended earlier.

Perh .- i the most impressive use of this technology for disadvantaged kids I have seen
was at the HLanigan School in Boston. It was the beneficiary of a fairly large IBM
grant, and the staff of Seymour Papert and his colleagues at MIT. It was an ordinary
school in Boston, had a regularly assigned staff, and amazing things were going on
there. It served very poor kids, both white and nonwhite. I'm tempted to describe it in
detail, but I won't. I'll just give you the highlights. There were enough computers and,
even more important, the staff was well enough trained to use those computers so that
kids alt over the school were writing writik; stuff that was interesting, that was vi-
brant, that meant something to them. They were illustrating their stories with ani-
mated pictures. They were sharing their experiences with one another. They were shar-
ing their stories with each other. They were sharing their computing experiences with
each other.

The school had a Lego Logo laborato-y in which kids in third, fourth, fifth and sixth
grade were actually learning what I can only describe as engineering skills. They were
trying to build things out of Lego sets -attached to computer-driven devices and sensing
and motorizing devices. They were learning things about design, about some physical
principles and about mathematics that :.turned me. And I went to talk to the teacher of
mathematics in that school, a black woman who had been there for many years, and
whose recent experience with this technology had been transforming for her. She found
kids coming out of the at Lego laboratory asking questions about mathematics because
they needed to know the answer in order to build somethingwhich don't ordinarily
come up urtil the middle of college. She went out and found answers to those questions
because it really turned the kids on to mathematics. And with it she was able to teach
kids from those bk.zIcgrounds mathematics, some of it ads anced, some not so advanced,
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some of it very basic, that she had been unable to teach since she had begun to teach
years before. Those are the exception-. the reality nationwide, I believe, is much as I
described it a few minutes ago.

I want now to go on to another kind of reality, the economic reality that this country
faces. It is in an economic context that we must look at not just technology but the gen-
eral education challenge in this country. We face, in a way, a very simple problem. The
schools If this country now exist in much the same form as they were designed in the
1920s and 1930s, only now they must meet a wholly different need. In the 1920s and
1930s this country was rapidly industrials. It was becoming a smokestack econ-
omy on a scale the world had never seen befo, . What it needed were people with what
we now think of as rudimentary skills to do very routine work in offices and in facto-
ries. Teaching these rudimentary skills to the numbers of people this country needed
for tare jobs was an extraordinary task at the time, because it require6 attaining a skill
level among the population that no country on earth had ever achieved before. The vic-
tory that this country gained achieving made it possible for us to become the leading
economic power in the world.

The problem, however, now, is that we live in one integrated world economy. And the
plain fact of the matter is, that there are millions of people, especially on the Pacific
rim, who have the Skills required to do that routine work in greater measure than do
we, and, moreover, who are willing to work almost twice as many hours a year for one-
tenth of the wages that we charge to do routine work. The message in that simple state-
ment is fundamental. If this country is going to survive, if it is going to maintain its
current standard of living never mind improving it we have to leave the routine work
of the world to countries in which large numbers of people, the mass of people, are will-
ing to work twice as may hours a year as we are for one-tenth the wages. That means
that millions and millions of jobs requiring the basic skills but no more than that, will
disappear.

What that dynamic is producing is a growing underclass. It used to be that a youth could
drop out of high school in Datroit and go to work for the auto union and confidently ex-
pect, if he just stuck to his lan;ting, so to speak, that by his mid-forties he'd be earning a
very good salary. The message for millions of America- workers was that what tl
knew was not very impo-tant. All of that is coming to an end. It also used to be that if
one got into a business at the bottom of the ladder and was willing to work hard, he
could expect that he might even get to be company presideut someday. This is not true
anymore. The bottom of he ladder 4s now rising out of sight. The bottom rung of the
ladder requires certain skills just to justify the employer's irrestment skills that an
increasing number of kids in the United States simply do not have. And when they
leave school without those skills, they become eligible to join the class of people who
are permanently dependent on the rest of us who have decent jobs. That is where this
country is right now. That is why we have a growing underclass in this country. We
simply charge too much, in a single integrated world economy, for the work that people
do who are capable only of doing routine work.

The implioation is that we will succeed only if we produce a nation of kids who have the
non-routine skills, the skills that David was referring to when he used the phrase
"critical thinking." The routine skills alone are not going to hack it. The message for
those we are calling in thi: onference "students at risk" is impossible to overstate.
Those kids are at risk of b aing dependent for the rest of their lives. and the country
is at risk of incurring a st...ty decline of national income. We could as a county try to
compete on equal terms with South Korea and Taiwan That is, we could employ masses
of relatively unskilled people if they are willing to work twice as mar hours a year at
one-tenth the pay that this country now provides as the minimum wage. We could take
this route, except that along this way lies economic disaster and social conflict of un-
imaginable proportions.
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Our only solution is to set wholly new goals for our --. :tools. goals far above what they
now are. Most importantly. we must set much higher goals for the kids in that growing
underclass. the kids we are at this conference callthg "at risk." I will repeat to you what
David said a moment ago. There is simply no way of producing kids who can think for a
living unless they have teachers who think for a living. We are not going to have a na-
tion of kids who write well unless their teachers can write well. unless their teachers
have strong analytical skills. unless their teachers really understand the subjects that
they are teaching. unless they are creative and imaginative. What we desperately need
for kids who are at risk are teachers who would otherwise be professionals in our soci-
ety. Technology will not meet that need. It is no substitute for teachers. We do not have.
nor are we likely to have hi our lifetimes, computers that will teach kids to read and
write well or computers that will teach kids to be good problem solvers. to be original.
creative thinkers. And that is precisely what we need.

If. however. we have those kinds of teachers I just described. the single greatest asset
they could have to get their job done is computers. For me. computers are wholly differ-
ent from instructional television in their potential to improve education because they
are productivity tools. They can help meet the economic challenge of rapidly increas-
ing the producthrity of people in our society. That is. increasing the amount and quality
of work that can be done in any given unit of time. Only two things a' -squired: highly
educated peoplt and the most advanced technology available to help nn work as efil-
ciently as possible. That is the significance of technology.

Computer and communications technology enables people to do mi. more work and
higher quality work than they could do without those machines. It eaables people to
write quickly. to write analytically. to organize their ideas. to bring to bear data on the
work that they do, to orgvnize their thoughts, to paint. construct. design, build, you
name the task. To do those tasks faster. more creatively. at a higher level of nuality
than they could possibly do it without them. Computers are significant because they
will. if we are successful infuse every aspect of our lives and improve productivity rad-
ically hi every line of work that people do. What is critically important is that the kids
in our schools adopt technology as second nature. That-they-haft tlie machines avail-
able to them and know how to use them in a productive way. Like the rest of the society.
they must improve their capacity to write well- nimbly. analytic illy. creatively- to or-
ganize data. to ask the right questions. to get at the information they need and know
how to use it when the: have it, to make music, to draw pictures. to conduct laboratory
experiments. The uses are endless.

The brilliant teachers in our society. I think , will have no trouble finding ways to use
machines- correction. finding ways to help our students use machines that will make
these students the most powerful people in the vorld- powerful not in the sense of over-
co.nhig others. but in developing their own potential. And that is precisely the task
ahead of us. Teachers who are not themselves well educated will be totally incapable of
using computing in this way. It is not a question of good teachers or computers. It is. in
fact. the reverse. Only very good teachers will be able to use the machines in our schools
the way they have to be used if our kids are going to reach the standards they have to
reach. There is no parallel with instructional television. Instructional television is
not the means by which our society is going to become more productive and competitive.
Computers, however. most certainly are.

It is one thing to get up on a platform and lay out. in effect. what the potential of se ma-
chine is and 11( v it might be combined with other resources. mainly very good teachers.
tc realize that potential: it is quite another to determine precisely what incentives the
people in our schools- the school boards, superintendents. the curriculum supervis -s.
teachers. and others -will need to share in this vision and act ,a it. To get the kind_ of
teachers in the schools who will use tec. aology to its fullest potential. and to keep them
there. we have to redesign our schools. We have to redesign the institution.
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Technology will be used well and wisely in the schools when the schools have been rede-
signed as performance-oriented institutions. We now manage our schools on design cri-
teria, not performance c: -ateria. Wher people ask for something to be built using design
criteria, at they say is "I want you to make me a widget. I want the widget to be com-
posed of tne following parts: it has got to have a round piece, it hasgot to have a straight
piece, and it has got to have six levers and five gears. Here's the drawing. You build the
thing so it meets this design specification." If you are operating with engineers accord-
ing to performance criteria, however, you go about it in a very different way. You say
here are the performance standards I want this thing to meet. Here is the job that it has
to he able to do. The closer you get to these performance sta.:.dards the higher your rate
(%f npensation for doing this job is going to be. land I don't care how you do it. It can
have a round widget and six levers. It can have gears or no gears at ell. It is entirely up
to you how you meet these performance standards. Again and again, studies have
shown that if you are -ble to use performance standards the quality is higher and the
cost is lower. They not only allow and encourage innovation in the system, theyalso
direct the innovation precisely where you want it to be directed toward higher quality
and lower cost. That is the advantage of using performance-oriented systems.

In education we do not use performance-orieuted systems: we use design-oriented ones.
We say to the folks in the school, here is the curriculum, here are the goals, here are the
texts, here is how we want you to divide the school day up, here are the courses that you
have to teach, here are the number of units you have to teach it in, and here is the scope
of sequence of instruction. We provide the design standard. We essentially give teachers
the blueprint. And what do we get out of that? We get a high cost, low quality system.
What we need is a high quality, low cost system. We need to move toward a performance
orientation. 'Virg would you do if we said what we are interested in is performance?
You design a system from the state policy level that says. "Here are the performance
goals for students. Here's what we mean by improved student performance. Here's how
we're going to measure it. Furthermore, we are going to connect the rewards that you
get, by which I mean salary and the resources available to the institution. to the prog-
ress that the kids make. The more progress, the greater the reward: the less progress.
the less the reward: no progress at all or regression, you're out, we will get somebody else
who can do the job." That is an entirely different public policy system.

Imagine the effects of such a system on the two things that are of interest at this meet-
ing at-risk i.tudents and technology. One state I know of : considering passing a piece
of legislation, for which there is already considerable legislative support, which essen-
tially says that if teachers in individual schools are able to make an across-the-board
ten pvrcent gain for the students In their schools, they will get a handsome bonus at the
end o the year, not as individual teachers, but as a staff working together on behalf of
all the kids in the school. If those kids maintain that gain in the followingyear, you get
to keep your bonus in the following year. If they don't you won't. The only way you're
going to get an additional bonus beyond that is if the kids display another ten percent
gain, year to year, over what the kids in the same class level got the preceding year.

Another state is seriously considering, again with a good deal of legislative support, a
proposal saying that schools which in this instance means the parents. the teacher.
and the principal that decide they want to take responsibility for the progress of the
kids in their schools will be given autonomy from the school district and substantial
support from the state. In other words. the state and the district will stop telling them
how to do their jobs. Instead the schools will set their own performance standards and.
If they achieve them. they will continue to. have that kind of independence. What do I
mean by independence? Tit! parents. the tetchers, and the principal will together be
able to determine what their goals are. what the curriculum is going to be, what texts are
going to be used, and how the pro-rated allocation to that school is going to be spent. I
don't mean the few hundred dollars discretionary funds. I mean the whole school bud-
get. So yo t: will get to decide what your stalling structure Is going to be, what services
you want to hire in from the district, what services you want to hire in from outside.
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what services you want to perform yourself. its all up to you. staffing structures. budget
allocations. who gets hired. but. you're responsible for the outcome. Wholly responsible
for the outcome.

Now. imagine in the first of those two examplts what the results might be for at-risk
kids. There's every reason to believe that it is going to be a lot easier to make a ten per-
cent across the board gain for poor kids than it Is for rich kids in the well to do subur-
ban communities. A ten-percent gain for the rich kids in the suburban communities is
going to be very hard to come by. But a ten-percent gain for the kids in the inner city. if
you really put your mind to it. is not going to be at all hard to come by. In fact the second
ten-percent gain might be pretty easy to come by. too. We now have out in our schools a
set of incentives for our best teachers to move as far away as possible from the kids who
need their help most. District to district and within districts. that's what. prblic policy
is. Schools get money for identifying kids with problems but if they solve their prob-
lems the money gets taken away.

In the system I was just describing. the only thing drat counts is the progress that the
kids make. If that's your incentive, what are you going to do? You're going to get the
most capable teachers you can get; you're going to push the teachers out who can't hack
it because your pay depends upon their doing the job. not just you doing the job. And
lastly, you're going to reach out to the parents: you're going to by to figure out what the
kids problems really are, in school and out. because knowing something about all those
things, and doir something is going to have an end product, mainly the improved per-
formance of those kids. If that's what your pay depends upon, that's what you're going
to do.

With respect t,) technology. its going to change equation entirely. If you ..gure out
that the way to get improved kid performance is by using technology, and if that's going
to cost you some positions, if it's going to cost you some time, if its going to mean rear-
ranging the budget or even reorganizing the school itself, you're going to do it, and
you're going to use the technology in the way that's going to get the highest quality for
the lowest possible cost. Those are the incentives that have been missing all these
years. That's why private industry uses the technology the way they do. They have very
strong incentives to cut cost and improve quality, and if hardheaded people come to
them and say this is how you're going to Improve the bottom line. that argument is go-
ing to sell. Tnere is no bottom line in our school system. Public policy with respect to
the school districts as a whole says you're going to get more resources, the bigger your
district is. th- greater the enrollment is. the longer you keep kids in the seat, and the
higher the unit cost is of instruction. That's what rays. In that formula there is no in-
centive at all to use technology to Increase quality or to reduce costs.

My plea to you is this: if you really believe that technology has something to offer kids
who are at risk, or to any other kids in the system. think very carefully about how to use
technology effectively. Think about the structure of public policy and the incentives
that it provides the people in our schools. I firmly believe that the whole thrust of most
public policy these days, from one end of this country to the other, is not toward using
technology to reduce costs. to improve quality, or to help at-risk kids. If you don't solve
that prof gn. and revise the thrust of public policy, nothing else you do is going co make
any difference at all. Thank you.
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Conference Synthesis

Duncan Green
Assistant Deputy Minister of Education.
Ontario Ministry of Education

Some are born great, some achieve greatness, and some have greatness thrust upon
them. I'm in the last category. and you will 'Se the determiners of the greatness. I hope I
will be more successful than our baseball team: I understand from Jim Hrabi Ciat the
team lost 15 to 14 to the Yankees last night. That says some-thing about relief pitching.
and as a relief pitcher I feel singularly vulnentole this morning.

I think perhaps you should know a little more of my qualities. particularly in respect to
the topic of the conference. Last Saturday evening my wife and I visited a friend who is
just out of the hospital. He and his wife are relatively confined to an apartment; and be-
cause he is extremely fond of movies. we rented some. along with a VCR. and planned to
spend a pleasant evening that would take his mind off his illness. I couldn't hook up
the VCR and he couldn't hook up the VCR Thro singularly unwoductive hours went by
while we explored the labyrinths of educational technology. Meantime our wive:-
coaching from the side. had a really pleasant visit.

You should also know that I face the purchase of a new automobile with the greatest
sinking feeling known to man. I almost hope the odometer will stop on the one I own
because I hate going through the purchasing process. I don't like the brochures; they're
not my idea of grabby reading.

I don't have a bank ,.ard that lets you use the instant deposit/withdrav al machines. I
discovered that all they enab'4: you to do is line up outside instead of inside and decided
there was no puticular advantage. Also. as my wife said. -11- you think I'm putting
money into that thing, you're crazy."

On the other hant.l. I have two kids who are, by most standards. computer literate. and I
have watched them do things with those machines that leave my mind a little boggled.
The arrogance that follows that isn't too palatable. as they condescend to try to explain
to this technological illiterate what they are doing.

I have seen technology overcome difficulties in organizations. I will use one or two pa-
rochial. local examples. if you don't mind. and I apologize for those but I have to speak
or what I know. We have strong incentives to change. We've always debated whether t' x-
ror or love is the greatest incentive. In school system.; we tend to alternate between the
two. One of our school systems is a very small school system with one lerge secondary
school. required to deal with both language groups in the province. French and English.
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school. required to deal with both language groups in the provin, 2., French and English.
That system's incentive to move to technology was self preservation. The enrollment
had reached a point where the school was no longer able to sustain a teaching staff suf-
ficient to provide even the minimum number of options. So administrators and teach-
ers were driven into a different form of organization driven into it not with their eyes
closed. but with some sense of what they were getting into.

The technologies that they employed had the computer at the end of the line and a Xerox
machine at tlw front of it. The first echnology employed Xerox because they modular-
ized their curriculum and duplicate i the modules for student use. The second technol-
ogy involved the expanded use of an audiovisual center that. in previous incarnations.
had been active only on Friday afternoons into one used all week long. After the school
had been operating in its new mode for about three months, the person responsible for
that center said that for the first time the material was being used the way it is supposed
to be usedwith the kids determining its use. That individual. by the way, achieved sig-
nificantly more status in the school because he was able to coach kids directly and to
help them to exploit the technology effectively. The third piece of technology the sys-
tem acquired, since it was in a remote part of the province, was a satellite dish.

There and elsewhere we have succeeded, by using technology. in broadening horizons
for kids. The most exciting example was at Pickle Lake (about 500 kilometers north of
the north shore of Lake Superior) on the Native reserve. where there is no electricity
and the computers that the kids have access to are operated on a portable generator.
There is something paradoxical in the situation. but it is fascinating to observe.

You see, then, my ovikA primitive technological state, and yet I freely acknowledge that
technology can bring many enrichments to the educational experience.

This conference was intended for those who affect educational policy on the state and
provincial level. Now some of you may be surprised by your attendance here. Indeed I
am surprised by my own. It always comes as a surprise to me at home to discover that
anybody has thought that I affected policy. and certainly it comes as a surprise to me in
the middle of the night when I reflect on the activities of the day. It doesn't seem to me
that I've made a dent. However, the Inference was Intended for policymakers. and al-
though that accounts in part for the absence of certain groups that some might have an-
ticipated would be here. I don't think that the conference organizers need to make any
apologies.

So there may be relatively few classroom teachers, there may be relatively few repre-
sentatives from business and industry, there nay be relatively few local employers.
there are probably no students and certainly no .udents at risk.

AIT then has undertaken to see how the area of activity lin which it has a major con-
cern instructional technology could best be used to address the needs of students iden-
tified as a national priority. These are students at risk. I should explain that in my
part of Canada we still call them "dropouts." Students at risk are often special educa-
tion students. The blurring of those two definitions makes life difficult for people who
want neat classnzations.

So. that was the intent. and it brought together a disparate group of participants that
I've tried rather dangerously to categorize into about four groups. First, there are the
technology enthusiasts the ones who sleep with their computers. or. near as I can
gather. don't sleep at all. Second. there are the technology novices, such as myself
those I parenthetically call "skeptics[ ?)" These are people who have watched our mixed
success with instructional television. These are the people who watched the school
board's reaction to ballpoint pens when those were first introduced. The school system
banned them, but nevertheless. ...t Christmas all the parents gave the kids ballpoint
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pens and the schoo' system had to stur ender. It did the same, by the way, with calcula-
tors. So they are the skeptics.

The third group are the advocates of students at risk. I have the feeling that one or two
were surprised to find themselves, all of a F--adden, pressed into service for a. state pri-
ority. But there is a significant number of people who are recognizing that vlie educa-
tional establishment does not adequately serve the at-risk population, and feeling that
perhaps a parallel or even a different structure should be established for that popula-
tion, accepted the role quite willingly.

Finally, there are those groups of people who are charged, either positively or nega-
tively, with policy development. They range from those who welcome the opportunity
to see how things can be brought together under one umbrella 1.1 those who sing "Oh my
God, don't tell me we've got to address that, too." Those are roughly the four groups as
they emerged in the small group discussions: the enthusiasts, the novices or skeptics(?J,
the advocates, and the policymakers.

We have been provided with a context. In the first part of the context you saw a dramatic
demonstration of technological effectiveness. I was really Impressed with that demon-
stration. It had a nice human touch to it, too. Do you remember the long pause before
one slide came on the screen, and do you remember the sigh of relief that everybody
breathed when it finally did appear? Perfection has not yet been achieved. Human er-
ror still exists. "Thank God," we said, "they make mistakes too.' Not withstanding
that one slight delay which, I argue, injected a very necessary human component to the
enterprise it was an overwhelmingly powerful demonstration of en overwhelmingly
powerful set of tools. We know what can be done. The reason for doing it was rather
dramatically demonstrated by Mr. Hodgkinson, who dealt not just with students at risk
but with a nation at risk. That, by the way. has across-the-border implications: for
those of you who didn't know, about 80% our population in Canada lives within a hun-
dred miles of your border. (We're keeping the rest of the land up North until you get too
fractious and then we're all gonna move.)

We have all been provided with a political imperative. There is no question but that we
in Canada are subject to exactly the same demographics as you. Our country, like your
country, is wrestling with the immigrant problem. And we are wrestling with ourselves
because Canada has been a traditional haven for the disaffected, and for the deprived.
We are grappling with the same problems you are in the context of our own economic
situation, and our own social situation. We have been provided with graphic, articulate
representations of how technology may be applied to solve our many problems.

There are a couple of major overrides on the conference. There was a tentative, and in
some cases, reluctant, acceptance of the definitions of "students at risk" and "technol-
ogy." In two of the four sessions that I visited, it w. .s indicated that conspicuous in its
absence among the listing of the characteristics of student at risk was inadequate
teaching. Nobody really wanted to talk about that. It was always the home situsfion. it
was never what the school had done. As one participant put it, "I don't think we should
exonerate the schools quite so completely as we identify the criteria." There was also
that worry about whether you put the box around special education and the handi-
zapped or whether you don't. But I think these were basically minor quibbles in terms
of the total thrust of the enterprise. There was also a tendency to identify technology to
a great degree with computers. But by and larp people accepted those definitions as
working definitions.

Second, there seemed to be general agreement on the incredible motivational advan-
tages, particularly of the computer and of the videodisc. People are quite ready to accept
that and recognize that this motivational power must be exploited.
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In one of the sessions someone asked that pointed question: "How many of the people
around this room have a computer on their desks and use it?" Fewer than half identi-
fied themselves in that capacity. I have reached the stage in my career where I'm figur-
ing I might Just be able to escape before they put one on my desk. The implication is that
few people are so computer friendly. or technologically friendly. as we expect teachers
should be. Teachers are people. too. It may be this is a fi. for that we should take into
consideration in our comments.

It has been suggested that I will sum up the main ideas and the main principles and pro-
vide the recommendations. I found this a rather formidable task, but I'll try. I have
identified six main ideas. eight principles that I think were articulated in the small
groups and by the speakers. and I've had the nerve to propose five recommendations.
These last are in the passive voice. which does not identity an agent for their implemen-
tation. rm assuming that that will be the product of the meeting in the fall.

The main ideas which emerged appeared to me to be the following.

First, there is a strong belief in the potential of technology. in its ability to enrich the
educational experience of all students and to provide what someone called a "value-
added curriculum." So we all have faith. You may And its manifestations in different
churches. but we all believe.

Second, technolov can enrich the educational experience of all students. not Just stu-
dents at risk, although the motivating power and flexible use of that technology may be
particularly effective when it is employed to address this group of students.

Third, theite is some concern that the at-risk group has been defined too late. if it is de-
fined only within the context of the school-age population. People continually referred
to the need for earlier interventions. particularly with special populations.

Fourth, teachers are not well-prepared to grapple with the effective use of technology
with their own programs; more adequate in-service opportunities must be orchestrated
to enable them to exploit its use.

Fifth, the effective application of teclutolog has major implications for the tradi-
tional organizational structure of schools. hiave described one school in our own ju-
risdiction that has made 'Accommodations this way. I would anticipate that almost ev-
eryone in the room could point to a similar kind of school. They are not yet. however.
reaching the point where they are the models of school organizations to be imitated
broadly.

Sixth, technology can provide really effective communication between individuals and
agencies about students at risk. . I may make a personal comment here: I get a little
nervous with everybody's enthusiasm for the documenting of a student's past and the
exchange of information about that student. We're going in two directions at the same
time: we have freedom-of-information legislation moving through on the one side. and
challenges to invasion of privacy in the courts on the other side. rm not sure where
we're going to come out. but this whole business of freely exchanging information. in-
cluding psychological test scores. etc.. has an awful aura of big brotherness to me. I've
often tt )ught it would be sufficient to use the technology to say to somebody "Hey we've
got this kid, we know him, do you want to talk some timer Maybe that's all it will be
used for. But there was agreement that technology had real potential for providing pro-
files that could lead to presumably salutary activities.

When it came to the principles which should inform application of technology. I iden-
tified the following. The first, and I found this the most persuasive and best articulated.
was that technology should be used to empower students, specially those at &a, rather
than to enslave them. The uses we make of it should be emancipating. I thought.
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incidentally, that that distinction might be a difficult one to make. I was totally per-
suaded by the -fluency* argument in the first presentation. I found their method of us-
ing technology to increase fluency a useful one. If we are going to profit from and enjoy
tennis, we do seem to have to go through that horrible period when we have to practice
our serve if we're going to serve effectively. The pleasures from the p ractic e come later.
So there is a period of time when the enslavement does seem to dominate the emancipa-
tion. We must keep in mind that empowering is the long-run goal.

Second, the principles of good pedagogy should apply in the exploitation of technology
to enhance the educational experience. Technology should produce engaged and not
passive students. That speaks. by the way, specifically to the computer and to the video-
disc instead of the straight AV presentation, unless the VCRs have interactive capa-
bility.

Third, and this is particularly true in connection v' tn software development. we were
urged everywhere that I went to work closely with school districts to insure tha.. pro-
grams are consistent with curriculum objectives, with local curriculum objectives.
That runs counter to IBM's marketing principles, which are to cast as wide a net as pos-
sible; so there is a potential tension between software producers and those who want
material that they can modify for use in particular classrooms. (In our own province,
we have undertaken a major route in this direction by underwriting the production of
software. It's an expensive proposition: on the other hand, it has produced some incred-
ible material.)

Fourth, technology should be applied in such a fashion as to increase the positive rela-
tionship between students and teachers and adults. Most people commented on the
bias-free capabilities of the technology the suspension of judgment, the ability for
people to use it and make mistakes without feeling stupid or ashamed. It's that sort of
supportive atmosphere that seemed to be one of the principles that people felt should
underlie the software as it went along.

Fifth, for its effective use there must be a commitment to investment and to the correct
timing of the introduction of technology with "due regard for local control" I knew I
was right at home when I heard that "due regard for local control.*

Sixth, technological applications must be seen as systemic. By that it was meant that
teachers have to be prepared, by pre-service training, to use technology. That means, of
course, if you go all the way back to the seed and origins, the professors and facultie' a
education have to be involved in Ihe thinking about technology. And training in the
uses of technology must form an integral part of the in-service activities of teachers;
this training should be considered in conjunction with a careful review of the curricu-
lum and its restructuring. It was also emphasized that technology should permeate, not
dominate, the learning process.

Seventh, the application and exploitation of technology must not be seen as a ranacea.
The best phrase I heard came from one of the discussion groups. The comment was
"keel the hype down and the humility up.* Recognize the limitations of technology;
don't promise too much; and. particularly. Jon't leave the impression that technology
alone is going to solve the problems of students at risk.

Eighth, the equality ot access to the benefits of technologies:w application must be as-
sured. Mink this was brought up particularly in conjunction with the at-risk stu-
dents, because they have been, according to a number of thoss:: in the small groups, often
excluded from the effective use of technology. It's as if nobody trusts them to punch the
keys. I was surprised by the extent to which this concern otnerged. I don't know how
general it is. I don't think (I'm saying this while crossing my fingers) it is characteristic
of cur own school systems at 11 ,me, but I could very well be wrong; no doubt after I sit
down someone will tell me tha . am.
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Now, the dangerous partthe recommendrtions. Those of you who bougnt the New York
Times yesterday may have seen on the &cwt of the second section a really interesting
article. This was the opening paragraph

Nearly a generation after American technology companies unleashed
new computers, telecommunications gear and electronics equipment, ex-
ecutives and employees are discovering that [instead of saving labor) the
sophisticated machines in many cases have been hampering their work.

It goes on to document this with a number of vompanies: Federal Express is one that
comes to mind. Then, mid-way down, was the following paragraph, which I found sin-
gularly appropriate to the deliberations of this conference.

In int!irviews discussing service productivity problems economists and
business executives identifie, three principle causes: [first) many man-
agers and employees still lack the knowledge to use computers and elec-
tronic hardware effectively.

(I thought that said something about the comments that people were making about the
state of teacher preparation. and my own preparation, for that matter.)

[Second.) supervisors have failed to develop management techniques to
take advantage of the new technology.

(I thought that said something about school organizations, school structures.)

[Third.) the equipment still suffers from reliability problems.'

I thought that said something about the software and its relationship to curriculum ob-
jectives. and so forth. So, because misery loves company and I could look to the Ameri-
can icon. the business sector, for my guidance, I would find that the recommendations
coming out of the groups in this conference are coincidental with the recommendations
that presumably will be coming out of the business arena. I commend to your attention
the article in yesterday's New York Times as a useful guide in the implementation pro-
cess, as these recommendations ate considered.

The first is that pre-service and in-service activities have to be provided to prepare
teacher to exploit the technology effectively, and this has to be a continuing process.
I'm not naive in this connection by the way. I know the time negotiation problem you
can't do it in the holidays, you can't do it in the time allotted to instructional purposes,
and you can't de it aftcr school or at night. That doesn't leave a lot of time. One of our
own ambitions at home is to by to negotiate an understanding of whose responsibility
is what in this connection. I think there are four parts in that equation. There are the
individual teachers: there is the teachers' employer, (in our case the school board); there
is a collectivity of teachers who have a self-interest in the image of the profession, and
more than a self interrst, they should have a societal interest in the image of the profes-
sion: and finally, them is, the state or provincial education agency which sets a lot of
the requirements.

Second, teachers must be led gently to the use of technology rather than having it thrust
upon them from above, or it will not be effectively employed.

Third, there's a need for greater research to validate the claims that technological ap-
plication does make a difference in the educational process, especially for students at
risk of school failure. The short-term research may be there, with recommendations

1 Keith Schneider, tvices Hurt by Tecluiolog," New York Tim" 29 June 1987, Sec. D.
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for certain strategies which appear to have produced impressive gabis in specific areas,
out long-term findings are what people are a little bit skeptical about. They are
concerned about the expense of such research and what agency should undertake it. A
number felt that AIT perhaps was an appropriate agency to do this.

Fourth, software development should be unciertaken in closer cooperation with
teachers of students at risk and with local curriculum authorities. There is a sense in
people's minds that buying off the shelf sometimes didn't work; the pants didn't quite
fit. The need to tailor software programs is important. Here I think people felt that AIT
might be able to perform the role of broker between industry and the consumers of this
product.

And finally you'll notice the passive voice in this one the question of adequate re-
sources must be addressed. Necessary resources will be substantial en( ugh that this
question would appear to need addressing at the state or provincial level. or even at the
national level. The application o,' technology on any broad front is so expensive that
local resources are not adequate to fund an on-going strategy. How this is to be mar-
shalled is less easy to identify.

I have done my best to summarize what I have perceived to be the main ideas, underly-
ing principles, and recommendations that AIT will then transmit to appropriate au-
thorities. Thank you.
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Next Steps

Stephen S. Kaagan
Vermont Commissoner of Education.
Chairman. AIT Board of Directors

Duncan Green has made my task a lot easier than I thought it was going to be. He did an
excellent Job. I have one resentment about his work that I will share with you at the
end, but other than that he did a fantastic job, I think, in summing up. As I think back
over the last couple of days, I feel a fair amount of satisfaction, frankly, and a fair
amount of enjoyment in the proceedings. I think I have learned something, and it's not
often that one, particularly one who has been as closely involved as I have, can say that
about a conference. One of the things I have enjoyed most has been the opportunity to
talk about technology without the domineering presence of tables full of hardware and
software. It is very unusual to have the opportunity just to talk about, and think about,
the uses of technology. As I said in my opening remarks, one of the most important
things we can do is think about the uses of technology before we actually use technology.

I was very pleased by all the critical comments that people shared with me. There was
not, they said, enough free time, not enough interaction. There were also concerns
about who was here and who was not here, as presenters or participants. There were
concerns about our pedagogy. We did not provide everybody with a portable microcom-
puter so that they could take notes. As always in a conference, there were concerns
about whether or not we did what we said we would do. All of these conce-'is give me a
great deal of satisfaction. They suggest that while we are doing a lot of things right, we
are still in process; they suggest that people felt some positive things, but that they also
sensed a lack of completeness, and that's good.

I have only a couple of points to add to what Duncan Green sm.:. First, I hope you will
all agree that this conference has advanced our thinking about technology along the
continuum from nice to necessary. I hope we have been able to achieve that. Secondly, I
hope that the exigencies talked about in this conference are now more deeply felt and
thoroughly understood. First is the exigency that appears on the title of this confer-
ence, students at risk of school failure. As the conference proceeded. I found myself
redefining that group of students. I came in with certain assumptions about at-risk stu-
dents, and I learned some important things, particularly from Bransfcrd and Hassel-
bring. What they did was, by my definition, real science. They showed us how to use
technology appropriately. From them and others I learned that students who are at
risk are short on motivation. They are ''encumbered" when it comes to acquiring skills
leading to fluency. They have been deprived of the contacts that serve as background for
learning, and they are provided with fewer opportunities than their peers to perform

-87-



successfully. I redefined at-risk students for myself here, and I think that one of the
more useful things that we, as policy setters, can do is continually redefine this group
and their special needs.

Duncan noted four groups involved in the very important job of teacher preparation,
both preservice and inservice: localities, the teachers themselves, state entities, and
administrators and policy setters in departments of education. I would add to these a
fifth entity the universities. I wonder for myself how that entity to which we have del-
egated a large portion of the responsibility for teacher preparation will cooperate with
us in understanding the problems and in arriving at solutions.

Finally, a question which came up over and over again in the small groups in a variety
of guises was the question of whether at-risk students should be treated differentially
or differently from other students. Should a new category of exceptionality be estab-
lished? I happen to think that this will be a serious policy question in any number of
forums in the t ext couple of years, at state and possibly federal levels, and I hope, a
question not just dependent on the outcome of some elections. One wonderful comment
in one of the small groups was Can we possibly separate out the educational from the
political? Isn't there some way we could designate this group, politically, to get the
money to deal with them, but at the same time avoid the educational disadvantages of
categorizing this group?" I thought that was a very impressive statement of the plight.
Unfortunately, the answer is "No, we can't. Sony." I don't think there's any way that
we're going to be able to separate the political from the Aucational. One person asked
the question, "Does this difference, if it exists between kids who are at risk and those
who a not, redound to the present and future uses of technology in education?" I think
"probably not" is the answer. I think that's where that plaintive cry was coming from,
the use of at-risk students increased your attentiveness to the subject of this conference
add to potential solutions in dealing with the problem.

What are the next steps, or some of them? About twenty people have asked me whether
or not we are going to do any fair rendering of the various presentations of the confer-
ence. And the answer is "yes, we are." The initial thought is to first put together some
verbatim transcripts and then to do some editing of those transcripts. Any of you who
have had the wonderful experience of reading what you have said and trying to decipher
it will understand why some editing is necessary. You say to yourself as you read it,
"Did I say that? That doesn't make any sense." We will put together conference proceed-
ings. In those proceedings there will be, we hope, well-edited transcripts of the presen-
tations. Some of that already exists and we intend to use those conference proceedings
in a number of different forms. I said to you at the beginning of the conference that it is
AITs intention to conceptualize and carry o z, if it is possible and desirable, and appro-
priate, a project. An' has allocated a certain amount of money in next year's budget to
do that exploration, with the intention that by 1990 a real set of products will exist
ALT products designed especially for at-risk students. That's an important outgrowth of
this conference. It means that what you talked about will have an impact in a very tan-
gible way.

In talking with a number of people, I also see on the horizon some possibilities for in-
teresting joint ventures, perhaps with private entities, perhaps with public entities.
There has been a lot of discussion here of possible joint ventures between AIT and other
organizations, or between some subsets of the groups represented here and other organi-
zations. I also think that one of the ground-breaking things that we have done here is to
show the need for much more finely tuned interactions between educators and vendors.
Educators are those who sell in the marketplace materials for use in the schools. Now
that's always been true, I know, but I think we have demonsAzated that because we have
been largely a talk conference; we've been a _onference that's been conceptual rather
than one that's said, "Here's the hardware, do you want it or not; here's the software, do
you want it or not." I think that we've not only der onstrated a need for more
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discussion between educators and vendors, but that we also have some responsibility to
follow up on that need.

As I said in my remarks earlier, we AIT representatives, board members and others
intend to have at least some degree of participation in the political drama (and it is in-
deed a political drama) that will unfold in this country regarding at-risk students.
..ere are so many important actors making serious considerations of our more dire

problems; they are not so much thinking of the students themselves, but of the prob-
lems that result if they arc not given the motivation, direction, and skills to be produc-
tive members of society. And I hope that technology can be an ingredient in those con-
siderations. Your responsibility is still there. I hope that as states and provinces you
will find the will if not, we will provoke it to respond to us by September with what
you think are the most important ways technology can be used to help God and API' in
their work. I hope you have learned something here and I hope it will be reflected in
some of what you send us in writing by September we hope in the form of short, crisp,
concise, articulate, cogent letters.

My one resentment with Duncan's presentation, and I'll end here, was that he used the
New York Times article. I was going to use it. I wanted to use it because the first thing I
thought about when I read it was another comment from Daniel Boorstin's book. The
Discoverers, where he talked about the introduction of moveable type. I had never
known this, but he said that the first twenty-five to fifty years after the introduction of
moveable type were the greatest heyday of the scribes. It struck me that we have some-
thing to learn from that. There has never been the even- handed, symmetrical, progres-
sive introduction of technology in human affairs. Only eventually does the penny drop
and the impact is felt. Let it be said that we get ahead of rather than being behind it.
Thank you very much for being here. We enjoyed it as I hope you did, and I hope you
learned something.
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Director. Learning Technology Center
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Education.
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tions Committee of the Metro Toronto Board of Trade, and the Urban Alliance for Race
Relations.

He has been president of the English section. Ontario Educational Association. and
chairman of the Joint Council on Education. University of Toronto and Ontario Insti-
tute for Studies in Education, and has served on the Board of Governors. Ontario Insti-
tute for Studies in Education.

He hold the B.A. in English from the University of Toronto.

Richard R. Green
Superintendent
Minneapolis Public Schools

A member of the Harvard Graduate School of Education Visiting Committee and presi-
dent of the Council of the Great City Schools, Dr. Green is former president of Large City
School Superintendents and has served the National Commission on Secondary
Schooling for Hispanics. the Network for Instructional Television board of directors,
the Edward W. Hazen Foundation board of directors, and the Institute for Ecumenical
and Cultural Research.
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the arts, science, and international affairs; and restructured the department to provide
greater service to local school dis+-icts and more professional development opportuni-
ties for educators.

Earlier. he was provost of Pratt Institute: consultant, Massachusetts Council on the
Arts and Humanities: and deputy commissioner, Massachusetts Department of
Education.

He served recently on the National Academy of Sciences Panel to Evaluate the National
Center for Education Statistics. The panel's report, "Creating a Cente. for Education
Statistics: A Time for Action." was issued in October 1986.

He holds the A.B. from Williams College and the M.A.T. and Ed.D. from Harvard
University.

Bernard J. Shapiro
Deputy Minister of Education
Ontario

Past president of the Canadian Society for the Study of Education and the Social Sci-
ence Federation of Canada, Dr. Shapiro serves on the National Advisory Committee
Statistics Canada Education Statistics and the board of directors of the Canadian Edu-
cation Association.

He has been director of the Ontario Institute for Studies in Education: vice president
(academic), provost, professor of education, and dean of the faculty of education at the
University of Western Ontario: and professor of education, associate dean of the school
of education, and chairman of the department of humanistic and behavioral studies at
Boston University.

A number of his many publications focus on curriculum. basic skills development, and
methods of instruction for children with retardation and learning disabilities.

In '86, he addressed the World Congress on Education and Technology on "Education
and Technology: Planning for Research."

He holds the B.A. in political science and economics from McGill University and the
M.A.T. in social science and Ed. D. in measurement and statistics from Harvard.
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James P. Shea
Manager, Research and Evaluation
Agency for Instructional Technology

A professional evaluator for nearly ten years. Mr. Shea has conducted evaluations of
instructional television and computer materials in many curricular areas with age
groups from preschool children to adults. Before working with instructional technol-
ogy. he was a project evaluator/documentor for a federally funded Teacher Corps proj-
ect at Indiana University.

He holds a bachelor's degree in psychology. with additional concentrations in mathe-
matics and computer science. and a master's in educational psychology. with addi-
tional work Ira research. evaluation. psychometry. and curriculum design. Both degrees
are from Indiana University.

Marc S. Tucker
Executive Director
Carnegie Forum on Education and the Economy

A program of Carnegie Corporation of New York, the Forum was established to provide
policy leadership on national education issues. It conducts analyses of the relationship
between education and the performance of the American economy, and assembles
groups of leading Americans to develop policy proposals on specific problems, These
proposals are presented each spring at the annual meeting of the Forum. In May 1987.
the Forum released its first report, A Nation Prepared: Teachers for the 21st Century.
the work of its Task Force on Teaching as a Profession.

Before joining Carnegie Corporation, Mr. Tucker conducted research on the use of com-
puters and telecommunications technology in education, under a grant from Carnegie
Corporation. From 1972 to 1981, he was at the National Institute of Education, where
he served as associate director for education policy and organization.

During his career, he has been involved in mathematics and science curriculum devel-
opment, technical assistance programs serving the needs of lo w-Income communities.
and educational broadcasting.

He was educated at Brown. Yale, and George Washington universities.
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State and Provincial Representatives

Alabama

Anita Barber
Drug Education Coordinator
Alabama State Department of Education
Room 413 State Office Building
Montgomery Alabama 36130
205/261-5335

Paul Berg
Computer-Based Instruction
Alaska Department of Education
Box F
Juneau. Alaska 99811
907/465-2884

A. A. Scotty Day
Associate Director of Curriculum
Alberta Education
3rd Floor, Edwards Building; 10053 111th St.
Edmonton . Alberta T5K 2H8
403/427-2984

Junichi Kawashima
General Manager
ACCESS
16930 114th Avenue
Edmonton . Alberta T5M 3S2
403/451-7272

Clinton Owens
Assistant Director. Division of Federal

Administrative Services
Alabama State Department of Education
Room 406 State Office Bldg.
Montgomery Alabama 36130
20F /261-5145

Alaska

Alberta

Marilyn Dyck
Director of Integrated Occupational Programs
Alberta Department of Education
Devonian Bldg. W Tower. 111 GO Jasper Ave.
Edmonton Alberta T5K OL2
403/422-1608

Peter Senchuk
President
ACCESS
16931) 114th Avenue
Ed, .,nton . Alberta T5M 3S2
403/451-7272
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Carol Erickson
Principal
Vocational Technical Center
7412 E. Indian School
Scottsdale , Arizona 85253
602/945-9600

Marcy Theede
Deputy Associate Superintendent. Research

and Planning
Arizona Department of Education
1535 West Jefferson
Phoenix , Arizona 85007
602/255-4861

Winford Joe Miller
Director of National Migrant Student

Transfer System
Arkansas State Department of Education
Arch Ford Education Building
Little Rock , Arkansas 72201
501/375-4960

Lulu Lopez
Coordinator of Industrial Planning and

Development
Office of Instruction, Los Angeles Unified

School District
450 N. Grand Avenue, Room A-301
Los Angeles , California 90012
213/625-4054

Arizona

Trudy Rogers
Director of Competency Training Unit
Arizona Department of Education
1535 West Jefferson Street
Phoenix , Arizona 85007
602/255-3729

Arkansas

Troy Rinker
Assistant Director of Data Processing
National Migrant Student Transfer nystem
State Department of Education, Arch Ford

Education Building
Little Rock , Arkansas 72201
501/375-4960

California

Anthony Salamanca
High Risk Youth Unit
California State Department of Education
721 Capitol Mall
Sacramento , California 95814
916/324-3637



Nancy Flynn-Silva
Coordinator of Cammunity Education
Mapleton Public Schools
602 E. 64th Avenue
Denver , Colorado 80229
303/289-6837

Betty Noel
Helen Hunt School
917 E. Mareno Street
Colorado Springs , Colorado 80903
303/520-2260

Colorado

Ray Kilmer
Deputy Commissioner of Education
Colorado State Department of Education
201 East Colfax
Denver , Colorado 80203
303/866-6819

Kathy Workman
Planning Manager
Governor's Job Training Office
1391 N. Speer Blvd., Suite 440
Denver , Colorado 80204
303/866-3165

Connecticut

Robert Hale
Education Consultant
Connecticut State Department of Education
Box 2219
Hartford . Connecticut 06145
203/566-4111

Dorothy Headspeth
Information Specialist
Connecticut Department of Education
165 Capitol Avenue, Room 375
Hartford Connecticut 06106
203/566-4987

District of Columbia

William Grogan
Director of Computer Assisted Instruction
Lenox Elementary School
5th and G Streets, S.E.
Washington , D.C. 20003
202/724-4755

Frances Powell
Supervising Director
History/Social Studies, D.C. Public Schools,

ISC-Langdon
20th & Evarts Streets NE
Washington . D.C. 20018
202/576-7816

Jenelle Leonard
Director, Computer Literacy Training

Laboratory
Takoma Elementary School
Piney Branch Road & Dahlia Street, N.W.
Washington D.C. 20012
202/576-7938
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Thomas F. Brennan
State Supervisor of Educational Computing

Services
Delaware Department of Public Instruction
P.O. Bo 1402, The Townsend Building
Dover , Delaware 19903
302/736-3721

Henry C. Harper
State Director of Instruction Division
Delaware Department of Public Instruction
P.O. Box 1402, The Townsend Building
Dover , Delaware 19903
302/736-4847

David L Brittatn
Administrator, Educational Technology
Florida Department of Education
Knott Building
Tallahassee. Florida 32399
904/488-0980

Alth a Manning
Administrator, Dropout Prevention
Florida Department of Education
Knott Building
Tallahassee , Florida 32399
904/488-6688

Lewis Griner
Vocational Educational Coordinator
Chatham County Schools
208 Bull Street
Savannah , Georgia 31401
912/651-7143

Delaware

Sidney B. Collison
Assistant State Superintendent, Instructional

Services Branch
Delaware Department of Public Instruction
P.O. Box 1402 The Townsend Building
Dover , Delaware 19903
302/736-4645

Thomas M. Welch
State Director of Vocational Education

Division
Delaware Department of Public Instruction
P.O. Box 1402, The Townsend Building
Dover , Delaware 19903
302/736-4681

Florida

Ann Levy
Legislative Analyst
Florida Department of Education
228 House Office Building
Tallahassee , Florida 32399
904/488-7451

Dorothy Routh
Director of Policy Research, Planning &

Improvement
Florida Department of Education
1702 Capitol Building
Tallahassee , Florida 32399
904/488-1611

Georgia

Edward Jonas
Project Director, Ford Foundation Drop Out

Collaborative
Ath..nta City Schools
210 Pryor Street, S.W.
Atlanta , Georgia 30335
404/827 -8')96
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Jerry Roseberry
Unit Director, Student Support Services
Georgia State Department of Education
1852 Win Towers East
Atlanta , Georgia 30334
404/6E6-2608

Ken Kajihara
State Curriculum Specialist
State Department. of Education
941 Hind Iuka Drive
Honolulu , Hawaii 96821
808/373-3477

Evelyn Cairns
Chief. Bureau of Instruction
Idaho State Department of Education
650 West State Street
Boise , Idaho 83720
208/334-3300

Carol Breen
Project Consultant for Pi-evention of

School Faure
K-W Curriculum
114 N. Second St.
Peotone . Illinois 60468
312/258-3478

Tom Grayson
Educational Consultant, Remediation and

Intervention
Illinois State Board of Education
100 North First St.
Springfield , Illinois 62777
217/782-2826

Myra Tolbert
Technology Coordinator
Georgia Department of Education
Twin Towers East, Suite 1554
Atlanta , Georgia 30334
404/656-2800

Hawaii

Idaho

August Hein
Deputy State Superintendent
Idaho State Department of Education
650 West State Street
Boise , Idaho 83720
208/334-3001

Illinois

Joe Frattaroli
Assistant Manager, Urban/Ethnic Education,

State of Illinois Center
Illinois State Board of Education
Suite 14-300
Chicago , Illinois 60601-3405
312/917-3606

7,14 m K. Hertzler
Assistant Superintendent, Data Information

Systems
State Board of Education
100 N. First Street
Springfield , Illinois 62777
217/782-5249
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Ted Sanders
Superintendent of Public Instruction
Illinois State Board of Education
100 North First Street
Springfield , Illinois 62777
217/782-2221

Audrey Witzman
Educational Consultant, Remediation and

Intervention
Illinois State Board of Education
100 North First St.
Springfield , Illinois 62777
217/782-2826

Stephen Davis
Manager of Student Services Unit
Indiana Department of Education
Room 229, State House
Indianapolis , Indiana 46204-2798
317/269-9611

Kim Powers
Director of Division of Vocational Education
Indiana Department of Education
Room 229, State House
Indianapolis , Indiana 46264-2798
317/269-9684

Jeff Grimes
State Department of Education
Grimes State Office Building
Des Moines , Iowa 50319
515/281-5437

Carol McDanolds-Bradley
State Department of Education
Grimes State Office Building
Des Moines , Iowa 50319
515/281-3413

Winifred Tuthill
Policy Analyst, Planning/Policy Analysis
Illinois State Board of Education
100 North First St.
Springfield , Illinois 62777
217/782-4980

Indiana

Stephen Grimes
Policy Analyst
Indiana Department of Education
Room 229, State House
Indianapolis Indiana 46204-2798
317/232-6610

John Shearin
Consultant, Center for School Improvements

and Performance
Indiana Department of Education
Room 229. State House
Indianapolis , Indiana 46204-2798
317/232-6610

Iowa

Oliver Himley
State Department of Education
Grimes State Office Building
Des Moines , Iowa 50319
515/281-3999

Gail Sullivan-Fleig
State Department of Education
Grimes State Office Building
Des Moines , Iowa 50319
515/281-5293
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Pat Mesh
Principal, Career Learning Center
Kansas City Public Schools
3016 North 9th Street
Kansas City . Kansas 66101
913/342-3388

Melissa Briscoe
Office of Vocational Education
Kentucky Department of Education
Capitol Plaza Tower, Room 1711
Frankfort, Kentucky 40601
502/564-3775

Tim Tassie
Senior Director of Education
KET
600 Cooper Drive
Lexington, Kentucky 40502
606/233-3000

Frank Antonucci
Handles At-Risk Youth
Department of Education
State House - Station 23
Augusta , Maine 04333
207/289-5110

Kansas

Tom Walsh
Director of Curriculum
Kansas Department of Education
120 E. 10th Street
Topeka, Kansas 66612
913/296-2304

Kentucky

Joanne Brooks
Kentucky Department of Education
Capitol Plaza Tower, Room 1711
Frankfort, Kentucky 40601
502/564-3301

Maine

Manitoba

Wayne Watt
Consultant, Educational Technology Program:
Manitoba Department of Education
1970 Ness Avenue
Winnipeg , Manitoba R3J 0Y9
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Las lo Boyd
Educational Liaison to the Governor
Governor's House
State House
Annapolis . Maryland 21404
301/974-3004

Claud E. Kitchens
Deputy Superintendent
Maryland State Department of Education
200 West Baltimore Street
Baltimore . Maryland 21201-2595
301/333-2201

John LeBaron
Executive Director
Bureau of Educational Resources
75 Acton Street
Arlington . Massachusetts 02174
617;641-3710

Maryland

Nicholas Hobar
Assistant to the Superintendent. Division of

Instruction
Maryland State Department of Education
200 West Baltimore Street
Baltimore . Maryland 21201-2595
301/333-2328

Massachusetts

Lyn Allen
Computer Technology Specialist,

Instructional Specialists Program
Michigan State Department of Education
P.O. Box 30008
Lansing . Michigan 48909
517/373-3982

George Perry
Director of Student Services
Bureau of Student. Community and Adult

Services
1385 Hancock Street
Quincy . Massachusetts 02169
617/770-7580

Michigan

Deborah Clemmons
Director. Office of Professional Development
Michigan State Department of Education
P.O. Box 30008
Lansing . Michigan 48909
517/373-3608
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Don Biffiguin
Superintendent
Chisago Lakes Public Schools
13750 Lake Boulevard
Lindstrom , Minnesota 55045
612/257-5600

Erma Vizenor
Superintendent
Pine Point School District
Box 61
Ponsford , Minnesota 56575
218/573-3550

Minnesota

John Plocker
Member
Minnesota State Board of Education
Route 3
Blue Earth , Minnesota 56013
507/526-5479

Mississippi

Ralph Brewer
Director, Bureau of School Improvement
Mississippi State Department of Education
P.O. Box 771, High Street
Jackson , Mississippi 39205
601/359-3768

Bobbie Collum
Sur ervisor of Instructional Television

Services
Mississippi Authority for ETV
P.O. Drawer 1101
Jackson , Mississippi 3:'215-1191
601/982-6244

Dolly Mosley
Computer Education
Mississippi State Department of Education
P.O. Box 771, Hig: I Street
Jackson , Mississippi 39205
601/359-3768

Nancy Brown
Secondary Curriculum Coordinator
Mississippi State Department of Education
P.O. Box 771, High Street
Jackson , Mississippi 39205
601/359-3768

Joe James
Superintendent
Green County Schools
P.O. Box 1329
Leaksville , Mississippi 39451
601/394-2364
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Missouri

Roseann Bentley
President of the Missouri Board of Education
1500 E. Meadowmere
Springfield Missouri 65804
417/865-5160

Richard L. King
Coordinator for Curriculum
Department of Elementary and Secondary

Education
P.O. Box 480
Jefferson City Missouri 65102
314/751-4898

Ed Argenbright
Superintendent of Public Instruction
Montana Office of Public Instruction
Room 106 - State Capitol
Helena Montana 59620
406/444-3654

Robert Chapman
Nebraska Department of Education
301 Centennial Mall South, Box 94987
Lincoln, Nebraska 68509
402/471-2057

Jack Havertape
Superintendent
White Pine County School District
P.O. Box 400
East rly Nevada 89315
702/289-4851

Richard Duvall
Assistant Superintendent
Hazelwood School District
15955 North Halls Ferry Road
Florissant Missouri 63031
314/921-4450

Montana

Ron Lukenbill
Montana Office of Public Instruction
1300 11th Avenue
Helena Montana 59620
406/4443654

Nebraska

Melodee Landis
Director of Technology Center
Nebraska Department of Education
941 "0" Street. P.O. Box 918
Lincoln Nebraska 68508
402/471-2065

Nevada

Ruth Uhls
Programming Director
KLVX-TV
4210 Channel 10 Drive
Las Vegas Nevada 89119
702/737-1010
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New Brunswick

Richard Harvey
Executive Director
Teacher Education and Evaluation
Department of Education
Fredericton . New Brunswick E3B 5H1
506/453-2812

P.J. Harvey Malmberg
Deputy Minister of Education and Continuing

Education
P.O. Box 6000. 440 King St., Third floor
Fredericton . New Brunswick E3B 5H1
506/453-2529

John Lordon
Supervisor of Schools
School District 10
78 Henderson Street
Chatham , New Brunswick E1N 2R1
506/773-5804

Anne-Marie McGrath
Assistant Superintendent
Board of School Trustees
School District 20.384 Lancaster Street
St. Johns , New Brunswick E2M 2L5
506/635-2500

New Hampshire

John G. Economopoulos
Division of Instruction
New Hampshire State Department of

Education
Londergan Building, 101 Pleasant Street
Concord . New Hampshire 03301
603/271-2632

Julia Stapleton
Educational Technology Unit. Division of
General Academic Education
New Jersey Department of Education
225 West State Street
Trenton , New Jersey 08625
609/984-1805

New Jersey
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New Mexico

Mary Beavis
Assistant State Superintendent for

Instructional Support
New Mexico State Department of Education
300 Don Gaspar
Santa Fe . New Mexico 87501-2786
505/827-6516

Lynn Medlin
Vice President
New Mexico State Board of Education
P.O. Box 361
Tatum . New Mexico 88267
505/675-2345

Paula Gottlieb
Director of Elementary and Secondary

Education
New Mexico State Department of Education
300 Don Gaspar
Santa Fe . New Mexico 87501-2786
505/827/6574

Virginia Truj 11 lo
State Board of Education Member
2624 Veranda, NW
Albuquerque , New Mexico 87107
505/884-4983

New York

Richard Bove
Representative of Arkansas Supt.. Migrant

Unit, Div. of Educational Opportunity
State Education Department
883 Ed Bldg. Annex
Albany. New York 12234
518/474-1222

Bruce Goldfaden
Center for Learning Technology
State Department of Education
Cultural Education Center - 9A47
Albany , New York 12230
518/474-5823

Edward Lalor
Director. Division of Program Development
New York State Education Department
Room 314B-EB
Albany . New York 12234
518/474-5897

Margretta Fairweather
Chief. Bi'reau of Comprehensive School

Planning for New York City
New York State Education Department
2 World Trade Center. Room 2746
New York . New York 10047
212/488-3900

Steven Kidder
Coordinator of Instructional Technology
New York State Education Department
Room 860-EBA
Alb any . New York 12234
518/474-2380

Michael Radlick
Director of Elem., Secondary and Continuing

Education Planning and Development
New York State Education Department
Room 867-EBA
Alb any . New York 12234
518/473-9106
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North Carolina

William Albright
Winston Salem - Forsyth County Schools
P.O. Box 2513
Winston Salem , North Carolina 27102
919/727-2145

Jim Burch
Special Assistant for Personnel Management

and Budgets
North Carolina Department of Public

Instruction
116 West Edenton Street, Education Bldg.
Raleigh , North Carolina 27603-1712
919/733-3813

Thomas Clauset
Computer Coordinator
Winston Salem - Forsyth County Schools
P.O. Box 251:
Winston Salem , North Carolina 27102
919/727-2145

Roland Doepner
Assistant Superintendent of Schools
Winston Salem - Forsyth County Schools
P.O. Box 2513
Winston Salem , North Carolina 27102
919/727-2145

Dennis Blue
Assistant Director, Indian Education
North Dakota Department of Public

Instruction
State Capitol
Bismarck , North Dakota 58505
701/224-2261

Shirley Atkinson
Reading Coordinator
Winston Salem - Forsyth County Schools
P.O. Box 2513
Winston Salem , North Carolina 27102
919/727-2145

Barbara Chapman
Special Assistant-Elementary Education,

Instructional Services
North Carolina Department of Public

Instruction
116 West Edenton Street, Education Building
Raleigh , North Carolina 27603-1712
919/733-3512

Dennis Davis
Director, Division of Support Programs,

Support Services
North Carolina Department of Public

Instruction
116 West Edenton Street, Education Building
Raleigh , North Carolina 27603-1712
919/733-3614

Michael Priddy
Dept:., Assistant State Superintendent Media

and Technology Services
North Carolina Department of Public

Instruction
116 West Edenton Street, Education Building
Raleigh , North Carolina 27603-1712
919/733-3170

North Dakota

Walter Odegaard
NDIS
RR #4
Mandan , North Dakota 58554
701/667-1400
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Marilyn (Chris) Very
1616 Braman Avenue
Bismarck , North Dakota 58505
701/255-7561

Deb Wahus
901 6th Street, West
Williston , North Dakota 58801
701/572-7217

Northwest Territories

Lorne Smith
Education Officer. Educational Technology
Department of Education. Government of the

Northwest Territories
Box 1320
Yellowknife . Northwest X1A 2L9
403/873-7673

B. Robert Haines
Chief Director. Education Programs
Nova Scotia Department of Education
P.O. Box 578
Halifax . Nova Scotia B3J 2S9
902/424-5799

Gerald J. McCarthy
Deputy Minister
Department of Education
P.O. Box 578
Halifax , Nova Scotia B3J 2S9
912/4245643

Nova Scotia

Michael Jeffrey
Advisor/Producer. Education Media Services
Nova Scotia Department of Education
6955 Bayers Road
Halifax , Nova Scotia B3L 4S4
902/453-2810

Oklahoma

Joe Birdwell
Director, Compensatory Education (Chapter 1)
Oklahoma State Department of Education
2500 North Lincoln Boulevard
Oklahoma City , Oklahoma 73105
405/521-2846

Sandy Garrett
Director. Rural Education Section
Oklahoma State Department of Education
2500 North Lincoln Boulevard
Oklahoma City . Oklahoma 73105
405/521-3936
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Ron Roblyer
Assistant Administrator, Accreditation

Section
Oklahoma State Department of Education
2500 North Lincoln Boulevard
Oklahoma City , Oklahoma 73105
405/521-3333

William Mitchell
Ministry of Education
Mowat Block, Queen's Park
Toronto , Ontario M7A 1L2
416/965-0692

Ardis Christensen
Assistant Superintendent for Curriculum

Development
Oregon Department of Education
700 Pringle Parkway, SE
Salem Oregon 97310
503/378-3615

Ruth Hewett
State Board of Education
250 Kashmir Court, SE
Salem , Oregon 97306
503/363-2609

Ontario

Richard Rancourt
Ministry of Education
Mowat Block, Queen's Park
Toronto , Ontario M7A 1L2
416/965-2665

Oregon

Ernest Hartzog
Assistant Superintendent for District Wide

Programs
Portland Public Schools #1
P.O. Box 3107
Portland , Oregon 97208
503/249-2000

Jim Sanner
Specialist in Instructional Technology
Oregon Department of Education
700 Pringle Parkway, SE
Salem , Oregon 97310
503/378-6405

Prince Edward Island

Sterling Stratton
Program Development and Implementation

Division
Department of Education
P.O. Box 2000
Charlottetown , P.E.I. CIA 7N8
902/368-4670
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Puerto Rico

Nilda Matos
Assistant Secretary for Vocational Education

Programs
Department of Education
Tres Monjitas
Hato Rey , Puerto Rico 00918
809/754-1290

Jacques Babin
Director General of Research and Planning
Quebec Ministry of Education
1035, rue De La Chevrotiere
Quebec City , Quebec G1R 5A5
418/643-3684

Phyllis Naggiar
Direction Materials Didactique DMD
Radio Quebec
600 Fullum Street 6th floor
Montreal . Quebec 1H21( 4L1
514/873-767r

Hairy D'Aloisio
Priority Projects
Rhode Island Department of Education
22 Hayes Street
Providence . Rhode Island 02908
401/277-2638

Faith Fogle
Rhode Island State Facilitator
Rhode Island Department of Education
22 Hayes Street
Providence . Rhode Island 02908
401/277-2046

Quebec

Robert Moore
Coordinator, Quebec School Television
Radio Quebec
600 Fullum Street 3rd floor
Montreal . Quebec 112K 4L1
514/873-3133

Rhode Island

Kenneth R DiPietro
Technology Coordinator
Cumberland School District
2602 Mendon Road
Cumberland . Rhode Island 02864
401/765-1600



Faith Fog le
Rhode Island State Facilitator
Rhode Island Department of Education
22 Hayes Street
Providence . Rhode Island 02908
401/277-2046

South Carolina

Alfred T. Butler. Jr.
Associate Superintendent for Program

Improvement
South Carolina State Department of

Education
1006 Rutledge Building. 1429 Senate Street
Columbia . South Carolina 29201
803/734-8494

Beverly Enwall
Chief Supervisor. Basic Skills Section. Office

of General Education
South Carolina State Department cf

Education
808 Rutledge State Office Building
Columbia . South Carolina 29201
803/734-8381

Moody Oswald
Director, Office of Vocational Education
South Carolina State Department of

Education
908 Rutledge State Office Building
Columbia . South Carolina 29201
803/734-8400

Ann Erickson
Computer Coordinator
Room 138
297 Avery Avenue
Memphis . Tennessee 38112
901/454-5243

Ernest B. Carnes
Associate Superintendent. Division of

Instruction
South Carolina State Department of

Education
506 Rutledge State Office Building
Columbia . South Carolina 29201
803/734-8486

Clyde Green
Director. Office of Instructional Technology
South Carolina State Department of

Education
205 Rutledge State Office Building
Columbia . South Carolina 29201
803/734-8090

Tennessee

Jack Leach
Special Project Coordinator
Memphis City Schools
2597 Avery Avenue Room 250
Memphis . Tennessee 38112
901/454-5411
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Victoria Bergin
Deputy Commissioner for Curriculum &

Program Development
Texas Education Agency
1701 N. Congress Avenue
Austin Texas 78701-1494
512/463 9996

Robert S. Patterson
Director. Vocational Education Programs
Texas Education Agency
1701 N. Congress Avenue
Austin . Texas 78701-1494
512/463-9446

J. K. Donaldson
Director. Chapter I
Utah State OffIce of Education
250 East 500 South Street
Salt Lake City . Utah 84111
801/533-6092

William Crocoll
Superintendent of Schools
Chittenden South School
Box 127
Shelburne . Vermont 05842
802/985-3356

Martha O'Connor
Chairman
Vermont State Board of Education
Box 532
Brattleboro . Vermont 05301
802/254-8340

Texas

Geoffrey Fletcher
Director of Educational Technology
Texas Education Agency
1701 N. Congress Avenue
Austin . Texas 68701-1494
512/463-9087

Delia Pompa
Assistant Commissioner for Program

Development
Texas Education Agency
1701 N. Congress Avenue
Austin Texas 78701-1494
512/463-9076

Utah

Vermont

Jim Lengel
Dep'tty Commissioner of Education
Vermont Department of Education
120 State Street
Montpelier Vermont 05602
802/828-3121

Roger Perry
Vice President for Academic Affairs
Champlain College
P.O. Box 670
Burlington . Vermont 05402-0670
802/658-0800
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Gordon F. Creasy
Assoc. Dir., Div. of Instructional Media and

Technology/Utilization and Evaluation
Virginia Department of Education
P.O. Box 6Q
Richmond , Virginia 23219
804/225-2396

Ann BlacIr.
Director, Educational Technology Center
Educational Service District 105
33 South 2nd Avenue
Yakima , Washington 98902
509/575-2885

Cheryl Lemke
Supervisor, Educational Technology
Superintendent of Public Instruction
Old Capitol Building, FG-11
Olympia , Washington 98504
206/586-6904

Charles Duffy
Executive Director
RESA VIII
615 West King
Martinsburg West Virginia 25401
304/263-8948

Virginia

Mary E. Dalton
Assoc. Dir.. Div. of Instructional Media and

Technology/Develop. and Dissemination
Virginia Department of Education
P.O. Box 6Q
Richmond Virginia 23216
804/225-2401

Washington

Raul de la Rosa
Director, Supplementary Education Programs
Superintendent of Public Instruction
Old Capitol Building, FG-11
Olympia , Washington 98504
206/586-6904

West Virginia

Therese Wilson
Unit Coordinator for Student Support

Services
West Virginia State Dep Irtment of Education
1900 Washington Street
Charleston , West Virginia 25305
304/348-7826

Linda Greer
Computer Consultant, RESA IV
West Virginia State Department of Education
300 Main Street
Summerville West Virginia 26651
304/872-6440
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Wisconsin

William Erpenbach
Director, Bureau for Pupil Services, Div. for

Handicapped Children and Pupil Services
Wisconsin Department of Public Instruction
125 South Webster
Madison , Wisconsin 53707-7841
608/266-8960

Richard Granum
Pupil Services Consultant
Wyoming Department of Education
Hathaway Building
Cheyenne , Wyoming 82002
307/777-6144

Timothy Quinn
Deputy State Superintendent
Wisconsin Department of Public Instruction
125 South Webster Street
Madison , Wisconsin 53707-7841
608/266-1771

Wyoming

Linda Stowers
Elementary Fine Arts Consultant
Wyoming State Department of Education
Hathaway Building
Cheyenne , Wyoming 82002
307/777-6234
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Education Organizations

American Association of School Administrators
1801N. Moore Street
Arlington, Virginia 22209
703/528-0700

jerry Melton, Associate Executive Director

American Council on Education
One Dupont Circle
Washington, D.C. 20036
202/939-9317

Harold L. Hodgkinson, Senior Fellow

American Federation of Teachers
204 Erie Street
Cambridge, Massachusetts 02138
617/566-2251

Bob Perlman

Appalachian Regional Laboratory
P.O. Box 1348
Charleston, West Virginia 25325
800/624-9120

Todd Strohmenger

Association for Educational Communications
and Technology

1126 Sixteenth Street, N.W.
Washington, D.C. 20036
202/466-4780

Robert Hale

Association for Educational
Media & Technology in Canada

University of Windsor
Windsor. Ontario N9B 3P4
519/253-4232

Richard F. Lewis, President

Association for Supervision
and Curriculum Development

125 North West Street
Alexandria, Virginia 22314
703-549-9110

Gordon Cawelti. Executive Director

Canadian Association of School Administrators
2001 Sherwood Drive
Sherwood Park, Alberta ISA 3W7
403/464-8111

Jackie Gee, Assistant Supersntendent of the
Strathcona County Boar, of Education

Canadian Association of School Administrators
6000 Fielding Avenue
Montreal, Quebec H3X 1T4
514/483-7355

Gerald Auchinleck, President

Canadian Education Association
252 Bloor West
Toronto, Ontario M5S 1V5
416/924-7721

Robert E. Blair, Executive Director

Canadian School Trustees' Association
1140 Morrison Drive, Suite 220
Ottawa, Ontario K2H 8S9
416/978-2194

William Kent, President

Carnegie Forum on Education and the Economy
1320 18th Street, N.W., Suite 401
Washington, D.C. 20036
202/463-0747

Marc S. Tucker, Executive Director

Corporation for Public Broadcasting
1111 16th NW
Washington, D.C. 20036
202/955-5278

Douglas Bodwell

Council of Chief State School Officers
400 North Capitol Street, Suite 379
Washington, D.C. 20001
202/393-8161

Cynthia G. Brown, Director, Resource
Center on Educational Equity

Council of Ministers of Education, Canada
252 Bloor West, Suite 5-200
Toronto, Ontario M5S 1V5
416/964-2551

George R. Molloy, Director, Research and
Development
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Escambia County Schools
30 E. Texar Drive
Pensacola, Florida 32503
904/432-6121

John DeWitt,Director of Grants

EXODUS
1011 West Peachtree Street
Atlanta, Georgia 30309
404/873-3979

Frank Brannon, Computer Systems

Far West Laboratory
1855 Folsom Street
San Francisco, California 94103

Saul Rockman, Director of Technology
Programs, 415/565-3240

Larry F. Guthrie, Director, Students at Risk
Program, 415/565-3010

H.J.A. Brown Education Centre
5650 Hurontario Street
Mississauga, Ontario L5R 106
416/848-8382

Cecil Patriquin, Special Services, Peel Board
of Ethication

Indian Spring School District #109
80th Street and 82nd Avenue
Justice, Illinois 60458-1599
312/496-8700

Arvid Nelson, Superintendent

National Association of Elementary School
Principals

1615 Duke Street
Alexandria, Virginia 22314
703/684-3345

James M. Oglesby (Parkview Elementary
School, 4180 O'Hare Drive, Virginia
Beach, VA 23456, 804/473-5147)

National Association of State Boards of
Education

701 N. Fairfax
Alexandria, Virginia 22314
703/684-4000

Dorothy O'Neill

National School Boards Association, Institute
for the Transfer of Technology to Education

1680 Duke Street
Alexandria,Virginia 22314
703/838-6770

James A. Mecklenburger, Director

National Science Foundation
1800 G Street, N.W., Room 420
Washington, D.C. 20550
202/357-7452

George Tressel

North Central Regional Education Laboratory
295 Emmy Avenue
Elmhurst, Illinois 60126
312/941-7677

Harriet Doss Willis, Deputy Executive
Director

Northwest Regional Education Laboratory
101 SW Main, Suite 500
Portland. Oregon 97204
503/275-9624

Don Holznagel

Ontario Ministry. of Education
Mowat Block, 900 Bay
Toronto, Ontario M7A 1L2
416/965-4232

Duncan Green, Assistant Deputy Minister

Pacific Mountain Network
12596 W. Bayaud, Suite 215
Lakewood, Colorado 80228
303/980-1411

Mary Lou Ray, Vice President of Learning
Services

Public Broadcasting Service
1320 Braddock Place
Alexandria, Virginia 22314-1698
703/739 -5360

Dee Brock, Vice President of Adult Learning
and Elementary /Secondary Services

Regional Laboratory for Educational
Improvement of the Northeast and Islands

290 South Main Street
Andover, Massachusetts 01510
617/470-1080

Janet Phlegar, Rhode Island Assistance
Center Coordinator
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Research for Better Schools
444 lki. Third Street
Philadelphia, Pennsylvania 19123
215/574-9300

Joe D'Amico, Director of Rural Schools

Rich's Academy
45 Broad Street, SW
Atlanta, Georgia 30302
404/586 -44' el

Edward Staiworth, Head Teacher

Southern Educationa Communications
Association

2628 Millwood Road
Columbia, South Carolina 29205
803/799-5517

William J. Meyers, Director, Center for
Instructional Communications

Southwest Educational Laboratory
211 East 7th Street
Austin, Texas 78701
512/476-6861

Martha Smith

The National Learning Center
800 3rd Street, NE
Washington, D.C. 20002
202/675-4134

Richard Rubin, Director of Resource
Development

University a Wisconsin - Madison
1025 West Johnson Street
Madison, Wisconsin 53706
608/263-4260

Janice Patterson, Ce...er for Policy Research
in Education

Vanderbilt University
Box 45 Peabody School
Nashville, Tennessee 37203

Ted Hasselbring, Associate Director,
Learning Technology Center
615/322-8186

John Bransford, Director,
Learning Technology Center
615/322-8070

Vanderbilt University
Box 45 Peabody School
Nashville, Tennessee 37203
615/322-8070

Laura Goin, Research Coordinator,
Learning Technology Center

Susan Williams, Research Coordinator,
Learning Tech Center

Wisconsin Department of Public Instruction
125 South Webster Street
Madison, Wisconsin 53707-7841
608/266-1723

Dennis Van Den Heuvel, Supervisor,
Children at Risk Program, Bureau for
Pupil Services

YES CANADA Youth Employment Skills
Canada Inc.
320 Davenport Road, Suite 200
Toronto, Ontario M5R 1K6
416/922-9722

David F. Stevenson, President
Allan Croxall, Program Specialist for

Education
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Speakers

Robert E. Blair
Executive Director
Canadian Education Association
252 Bloor West
Toronto , Ontario M5S 1V5
416/924-7721

Laura Goin
Research Coordinator, Learning Technology

Center
Vanderbilt University
Box 45 Peabody School
Nashville Tennessee 37203
615/322-8070

Richard R. Green
Superintendent
Minneapolis Public Schools
807 N.E. Broadway
Minneapolis . Minnesota 55413
612/627-2010

Harold L. Hodgkinson
Senior Fellow
American Council on Education
One Dupont Circle
Washington , D.C. 20036
202/939-9317

Stephen S. Kaagan
Commissioner of Education
Vermont Department of Education
120 State Street
Montpelier , Vermont 05602
802/828-3135

Marc S. Tucker
Executive Director
Carnegie Forum on Education and the

Economy
1320 18th Street, N.W., Suite 401
Washington , D.C. 20036
202/463-0747

John Bransford
Director of the Learning Technology Center
Vanderbilt University
Box 45 Peabody School
Nashville , Tennessee 37203
615/322-8070

Duncan Green
Assistant Deputy Minister
Ontario Ministry of Education
Mowat Block. 900 Bay
Toronto , Ontario M7A 1L2
416/965-4232

Ted Hasseibring
Associate Director Learning Technology

Center
Vanderbilt University
Box 45 Peabody School
Nashville , Tennessee 37203
615/322-8186

David W. Hornbeck
State Superintendent of Schools
Maryland State Department of Education
200 W. Baltimore Street
Baltimore , Maryland 21201-9595
301/333-2222

James P. Shea
Manager, Research and Evaluation
Agency for Instructional Technology
1111 West 17th Street, Box A
Bloomington , Indiana 47402
812/339-2203

Susan Williams
Research Coordinator, Learning Technology

Center
Vanderbilt University
Box 45 Peabody School
Nashville , Tennessee 37203
615/322-8070
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Practitioners and Theorists

Apple Computer
2030 Stevens Creek Blvd., Mailstop 36M
Cupertino, California 95014
408/973-6019

Sue Ann Ambron, Manager for Market
Development

James Kelly. Held Operations Manager

Escambia County Schools
30 E. Texar Drive
Pensacola. Florida 32503
904/432-6121

John DeWitt. Director of Grants

H.JA Brown Education Centre
5650 Hurontario Street
Mississauga. Ontario L5R 106
416/848-8382

Cecil Patriquin. Special Services. Peel Board
of Education

IBM
Murray State University
Murray, Kentucky 42071
502/753-6971

Allan L. Beane. Department of Special
Education

IBM Corporation
3301 Windy Ridge Parkway WA4J
Marietta, Georgia 30067
404/988-2042

Dan Miller. Educational Systems Strategy
John Frey

Indian Spring School District #109
80th Street and 82nd Avenue
Justice, Illinois 60458-1599
312/496-8700

Arvid Nelson. Superintendent

Interactive Inc.
440 Riverside Drive #117
New York, New York 10027
212/678-3727

Dale Mann. President

Remediation and Training Institute
1521 16th Street N.W.
Washington. District of Columbia 20036
202/667-6091

Barbara Dunn. Vice President

The National Learning Center
800 3rd Street. NE
Washington. D.C. 20002
202/675-4134

Richard Rubin. Director of Resource
Development

True Basic. Inc.
39 South Main Street
Hanover. New Hampshire 03755
603-643-3882

Leo Komfeld, President

University of Wisconsin - Madison
1025 West Johnson Street
Madison. Wisconsin 53706
608/263-4260

Janice Patterson, Center for Policy Research
in Education

Vanderbilt University
Box 45 Peabody School
Nashville, Tennessee 37203

Ted Hasselbring. Associate Director
Learning Technology . 615/322-8186

John Branford. Director of the Learning
Technology Center. 615/322-8070

Laura Coin. Research Coordinator, Learning
Technology . 615/322-8070

Susan Williams, Research Coordinator,
Learning Technology , 615/322-8070

Wisconsin Department of Public Instruction
125 South Webster Street
Madison. Wisconsin 53707-7841
608/266-1723

Dennis Van Den Heuvel. Supervisor.
Children at Risk Program. Bureau for
Pupil Services

YES CANADA Youth Employment Skills
Canada Inc.
320 Davenport Road. Suite 200
Toronto. Ontario M5R 1K6
416/922-9722

David F. Stevenson. President
Allan Croxall. Program Specialist for

Education
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Discussion Moderators

Gerald Auchinleck
President
Canadian Association of School

Administrators
6000 Fielding Avenue
Montreal , Quebec H3X 1T4
514/483-7355

George B. Buchholz
Director of Education
St. James-Assiniboia School Division #2
2574 Portage Avenue
Winnipeg , Manitoba R3J OHS
204/888-7951

Clifford L. Freeman
President
National Association of State Boards of

Education
701 N. Fairfax, Suite 340
Alexandria , Virginia 22314
703/684 4000

Elam K Hertzler
Assistant Superintendent, Data Information

Systems
State Board of Education
100 N. First Street
Springfield . Illinois 62777
217/782-5249

James Mecklenburger
Director
National School Boards Assoc., Institute

for the Transfer of Tech. to Education
1680 Duke Street
Alexandria , Virginia 22314
703/838-6770

Eugene T. Paslov
Superintendent of Education
Nevada State Department of Education
Capitol Complex, 400 West King Street
Carson City , Nevada 89710
702/885-3100

Gerald N. Tirozzi
Commissioner of Education
Connecticut State Department of Education
Central Office Staff 9, P.O. Box 2219
Hartford , Connecticut 06115
203/566-5061

Robert E. Blair
Executive Director
Canadian Education Association
252 Bloor West
Toronto , Ontario M5S 1V5
416/924-7721

Donald A. Eklund
Vice President, School Division
Association of American Publishers
220 East 23rd Street
New York. New York 10010
212/689-8921

Herbert J. Grover
Superintendent of Public Instruction
Wisconsin State Department of Public

Instruction
125 South Webster Street
Madison , Wisconsin 53702
608/266-1771

James S. Hrabi
Associate Deputy Minister
Alberta Education
Devonian Building, West Tower, 11160 Jasper

Avenue
Edmonton , Alberta T5K OL2
403/427-2891

Dorothy O'Neill
National Association of State Boards of

Education
701 N. Fairfax
Alexandria , Virginia 22314
703/684-4000

Ruth E. Randall
Commissioner of Education
State Department of Education
Room 712, Capitol Square Building, 550

Cedar Street
St. Paul , Minnesota 55101
612/296-2358
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Commercial Organizations

Apple Computer
2030 Stevens Creek Blvd.. Mailstop 36M
Cupertino. California 95014
408/973-6019

Sue Ann Ambron, Manager for Market
Developm

James Kelly. Field Operations Manager

Educational Testing Service
Princeton, New Jersey 08541
609/734-5468

Richard T. Murphy

Educational Testing Service
250 Piedmont Avenue NE
Atlanta. Georgia 30308
404/524-4501

Deborah Moses

IBM
2405 Windsor Place
Champaign, Illinois 61820
217/356-2501

Sally Galliher. K-12 Industry Specialist

IBM
2401 West Jefferson
Springfield, Illinois 62701
217/787-3000

Jim Hueser, Marketing Manager

IBM
Murray State University
Murray. Kentucky 42071
502/753-6971

Allan L. Beane. Department of Special
Education

IBM Corporation
3301 Windy Ridge Parkway WA4J
Marietta. Georgia 30067
404/988-2042

Dan Miller. Educational Systems Strategy
John Frey

Interactive Inc.
440 Riverside Drive #117'
New York, New York 10027
212/678-3727

Dale Mann. President

Remediation and Training Institute
1521 16th Street N.W.
Washington. D.C. 20036
202/667-6091

Barbara Dunn, Vice President

Scholastic Inc.
730 Broadway
New York, New York 10003
212/505-3535

Walter Koetke

True Basic. Inc.
39 South Main Street
Hanover, New Hampshire 03755
603/643-3882

Leo Kornfeld, President
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AIT Board of Directors

Jacques Bahia
Director General
Research & Planning
Quebec Ministry of Education

George B. Buchholz
St. JamesAssin. School
Div. No. 2
Director of Education, Winnipeg

Eavvin G. Cohen
Agency for Instructional
Technology
Executive Director

Jolly Ann Davidson
Iowa Public Television

Donald A. Eldund
Association of American
Publishers
Vice President/School Division

Clifford L Freeman
National Association of State
Boards of Education
President

Herbert J. Grover
Wisconsin Superintendent of
Public Instruction

James S. Hrabi
President, Canadian
Education Association

Wayne B. Jennings
St. Paul (Minnesota)
Public Schools

Stephen S. Kaagan
Vermont Commissioner of
Education

Bernard Ostry
TVOntario
Chairman/Chief Executive
Officer

Eugene T. Paslov
Nevada Superintendent of
Education

0. Leonard Press
Kentucky Educational Television
Executive Director

Ruth E. Randall
Minnesota Commissioner
of Education

Ted Sanders
Illinois Superintendent
of Education

Judah L Schwartz
The Educational Technology
Center
Co-director

Gerald N. Tirozzi
Connecticut Commissioner
of Education

Charlie G. Williams
South Carolina Superintendent
of Education

Limo Wright
Dallas Inuependent School
District
General Superintendent
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Evolving from a television library begun in 1962. the non.
profit AmericanCanadian Agency for Instructional Tech.
nology (AIT) was established in 1973 to strengthen educa
tion through technology. AIT pursues its mission through
the development and distribution of video and computer
programs and printed materials in association with state
and pi .wincial education agencies. In addition, Arr ac-
quires, enhances, and distributes programs produced by
others. AIT programs are used in schools throughout the
United States and Canada. The agency is based in Bloom-
ington, Indiana.
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