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EXECUTIVE SUMMARY

The Institute for Learning Technologies at Teachers College., in collabora-
tion with the New Laboratory for Teaching and Leaming at the Dalton
School and the Cooper Union Research Foundation at the Cooper Union
for the Advancement of Science and Art, wants to collaborate with IBM
Watson Research Labs in a basic development program designed to
achieve systemic innovation in education through the use of advanced
information technologies. This group will aim to design, implement, and
perfect a technology-intensive educational system. A range of key ques-
tions will guide this comprehensive effort 1o develop a new system for
education based on the intensive use of information technology.

» How should educators structure activity in space and time to fuffill
the pedagogical possibilities of computer-based education?
What kind of place and schedule should a new system be given?

»  What motivational energies should a technology-intensive system
activate in students to drive and sustain their inquiry and develop-
ment?
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» How should educators organize and present the substance of our
culture through interactive, multi-media systems so that the young
will acquire the fullest, most valuable education?

»  What will make the work of teaching in the new system interesting.
challenging, and aftractive to highly talented professionals?

» What civic ideals and aspirations will lead the public to allot a
technology-intensive educational system the resources needed to
implement it?

We intend to work 1o develop practical answers to such questions.
We believe that a curiculum based, not on prnt media, but on
interactive, multimedia electronic systems, will have distinctive cultural
and educational properties. Most significantly, learning and study with
these resources will be cumulative, not sequential. The new system will
conduce to cooperative leaming in contrast to the reliance on
competitive learning in the current system. The new technologies will
balance verbalzation with more effective use of visualization in the ac-
quisition of information and ideas. If effected, such a cumulative multi-
media curriculum will transform practice into a new educational system.

Here are operational goals that we want to achieve through the
Cumulative Multi-media Curriculum Project.

» Environment. Design the physical and temporal layout for work
with the cumulative, mult-media curiculum and build versions of
it for use at The Dalton School and the District 2 Lab Schools, start-
ing with the 1993-94 school years. Evaluate, refine, and expand
the designs for 1994-95 and 1995-96 to accommodate succes-
sively larger cohorts of students, At the conclusion of this effort,
we should have practical experience in organizing educational
time and space for work with the new system. Deliverables: a
book of designs; two prototype designs built and tested; an
evaluation report based on experience with these. (1991-1996)

» Motivation/Assessment. Establish licison with the multi-media pro-
ject at P.S. 92 to explore patterns of engagement that work with
students. Begin to develop ways of evaluating the performance
of students working with a cumulative, non-sequential, curiculum
and of giving students and teachers feedback useful in individual
and group leaming situations. Extend these explorations with the
groups at Dalton and the Lab Schools. At the conclusion of these
explorations, we should have grounded knowledge about the
patterns of motivation that will work with students using a
cumulative multi-media cumiculum and practical experience Iin
assessing and guiding their work with these resources. De-
liverables: curriculum materials and study tools with appropriate
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motivational strategles and assessment resources bullt into them.
(1991-1996)

» Knowledge. Prototype a comprehensive, multi-media cumiculum,
sufficlently full in content for students in the 4th through 9th grade
age-brackets to acquire a cumulative educational experence
lasting three years. At the conclusion of this effort, we should
have a sound impiementation of a new curriculum, one ready for
further development and evaluation at all levels of education.
Deliverables: a cumulative multi-media cumiculum and a practical
integration of multFrmedia technologies that will allow teachers
and students to use the cumiculum with ease. (1991-1996)

» Profession. Organize a demonstration-design seminar for teachers
from diverse settings 10 explore the pedagogy of the cumulative
multkmedia cumriculum, Use the pedagogical framework
developed in these seminars to prepare cohorts of ten teachers
for 1993-94, 1994-95, and 199596 to work with the prototypes and
students at Dalton and the Lab Schools. At the conclusion of
these activities, we should have a group of 30 teachers with
working experience of the new system and a network of
interested schools and teachers through which we can further
develop educational principles pertinent to a cumulative
curriculum. Deliverables: materials suitable for training teachers to
work with the new curiculum, (1991-1996)

» Policy. Plan and carry out a set of specific studies of policy
problems associated with the cumulative curiculum. To extend
preliminary experiments with a cumulative multitmedia curriculum
into a full-fledged educational system, numerous issues will need
clarification. As we become aware of these, we will try 10 address
them systematically. At the conclusion of this effort, we should
have reflective reports on selected issues that have impressed us
in the course of exploratory work as problems to be considered in
preparing for larger-scale implementation. Deliverables: a half
dozen or so studies, suitable for public dissemination, of policy
issues raised by the Cumulative Multi-media Curriculum. (1991-
1996)

This project will be In, and of, and for, New York City. The ethos of the
City - its problems, resources, and institutions - will provide the settings
and stimulus for the work of the project. Participants in the project at the
outset will include:

» The Institute for Leaming Technologies at Teachers College.
Columbia University;
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» The New Laboratory for Teaching and Leaming at the Dalton
School, and through the New Laboratory, the NYC Mayor's Public-
Private Schools Partnership;

» The Cooper Union Research Foundation at the Cooper Union for
the Advancement of Science and Art;

» The Lab Schools of New York City's District 2

» Kids at the Wheel, a multkmedia expressive ieaming project at P.S.
92, sponsored by IBM Research;

» The Center for American Culture Studies at Columbia University;
and

» Program developers using cultural resources such as the Museum
of Broadcasting, the Smithsonian Institution, the New York Public
Ubrary, the New York Historical Society, and the Metropolitan Mu-
seum.

We seek funding from IBM of approximately one million dollars annually,
over five years and nine months, to support our effort to initiate a
Cumulative Multi-media Curiculum as the basis for developing a new,
more effective educational system. In addition, we invite IBM's direct,
substantive participation in all phases of the undertaking through its Re-
search Division.

Educators need to pursue a demanding vision. They need to
develop powerful tools, energized by a large market. Education can be
changed, profoundly for the better. But it cannot be changed with little
efforts, backed by small resources, promising marginal results. Energized
with new tools, education can become a material force bettering the
human condition. With this proposal, we invite IBM to join in a concerted
effort 1o extend the limits of education and culture.
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LETTERS OF TRANSMITTAL

The following letters indicate support for the project by the key
institutions involved:

Teachers College. Columbia University
The Cooper Union for the Advancement of Sclence and Art
The Dalton School
The New York City Mayor's Public-Private Schools Partnership
New York City Community School District Two
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TEACHERS COLLEGE

COLUMBIA UNIVERSITY
~ NEW YORK, N.Y. 10027 -

OFFICE OF THE PRESIDENT

September 6, 1990

To Whom It May Concernm:

I am delighted to encourage and support this extension of the
relationship between IBM and Teachers College through the Cumulative
Curriculum project. The project is most ambitious, and Teachers
College, as the nation’s largest, most comprehensive graduate school of
education, is, I believe, the appropriate initiator of it. Our faculty
has the depth and range of interest to support the project in all
essential areas--environmental design, motivation and assessment,
curriculum development, professional development, and educational policy
studies. :

For the past decade, I have put a great deal of personal effort
into fostering and assessing the efforts of business leaders to become
effective participants in the improvement of American education. From
that experience, I am convinced that success in this ambition will
require extensive efforts like the one proposed here. Education will
need alliances with business leaders and public officials at every level
to succeed in creating new visions, developing new tools, and improving
practice and performance in the nation’s schools.

For these reasons, I see the project proposed here as propitious
for all. Innovation entails risks, and we are eager to join with IBM in

taking the risks inherent in the Cumulative Curriculum project. The
risks are worthwhile, we stand a good chance of success, and the

benefits can be immense.
%‘

P. Michael Timpafe

PMT:ntg

P. Michael Timpane, President, Teachers College 6
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The Cooper Union for the Advancement of Science and Art, established in 1839,
is a private institution of higher learning where all students receive full-tuition scholarships.
Peter Cooper’s legacy supports degree-granting programs in Art, Architecture and Engineering.
The historic Great Hall is home 10 public forums, cultural events, and other community activities.
The Cooper Union is lucated at Cooper Square, New York, New York 10003.
The phone number is (area code 212) 353 4240.

Oftfice of the President

September 7, 1990

To Whom It May Concern:

For many years -- as president of WNET/Thirteen and now as president
of The Cooper Union -- I have sought to make new communications
resources serve as more effective educators of the public. The
cumulative curriculum project is one of the most promising I've seen
and I am eager to participate.

Cooper Union can help in several significant ways, among them:

o Through our Design and Typography Center, which can bring top
professional screen and graphic design to the project;

o Through our Center for Learning, which will be using installations
like those projected to provide wider access to the humanities
and science curricula and extensive visual study resources,

o Through our Architectural School, which can help frame and evaluate
the competition for the design of a new educational environment;
and

o Through the Engineering School, which brings a wealth of faculty
and student talent to the task of software and systems integration
that the project will entail.

The pedagogical and philosophical approaches of the project coincide
with those that Cooper Union espouses and has pioneered and we would
be, therefore, honored to participate in its realization.

R
| \,/ S

7 John Jay Iselin, President, The Cooper Union
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THE DALTON SCHOOL
108 EAST 80TH STREET
NEW YORK, N.Y. 10128-1599

722-3160

GARDNER P. DUNNAN
HEADMASTER

September 7, 1990

To Whom It May Concern:

It gives me great pleasure to write on behalf of the
Cumulative Curriculum Project Proposal. It is not only appealing
and to be praised for its challenging intellectual content but it
is exemplary in its orchestration of diverse institutions - Public
and Private School and University, Profit and Non-Profit - in the
interest of a common civic end. The proposal suggests a
revolutionary redefinition of the roles of teachers and learners
and the settings in which they interact, and such models of
collaborative sponsorship demonstrate the kinds of new
relationships that will be necessary if we are to successfully
serve the children of urban America. It is proposals just such as
these that we in the Mayor's Partnership and at Dalton, as members
of a complex and troubled educational community, seek to promote
as models of the type of cooperation necessary to surmount the many
obstacles before us.

Both Drs. McClintock and Moretti are well known to me and,
were I to have selected two people to lead such an effort, it would
have indeed been them. They have my complete confidence and full
support in launching what might become one of the breakthrough
educational experiments of our day.

I am at your disposal. ~If you should require further
information, please feel free to call me.

Sincerely,
(E;:acizza f>Z:2QQZdZMM/

Gardner P. Dunnan, Headmaster
The Dalton School;Co-Chairman
of the Advisory Board of the
Mayor's Partnership for Public
and Private Schools;President,
New York State Association of
Independent Schools

Gardner P. Dunnan, Headmaster, The Dalton School 8
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ANTHONY J. ALVARADO
SUFERINTZNDENT

COMMUNITY 8CHOOL DISTRICT TWO
330 WEST 18t STREET

NEW YORK, NEW YORK 10011

(212) 337-8700

September 5, 1990

To Whom It May Concern:

It gives me great pleasure to endorse the proposals submitted by
Drs. McClintock and Moretti, called The Cumulative Curriculum. District
Two has had a long standing association with the New Laboratory at
Dalton and the Mayor's Partnership for Public and Private Schools. Dr.
Moretti, the Director of the New Laboratory, and Dr. Dunnan, the Chairman
of the Advisory Board of the Mayor's Partnership, have been staunch
friends and aggressive contributors to the well-being of the children of
our District. | look forward to the opportunity to pursue this breathtaking
proposal with them and their estimable colleague, Dr. McClintock.

We are eager to begin the planning and construction of the prototype
mentioned in the grant. We anticipate that our new Laboratory Schools,
which now encompass Kindergarten through ninth grade, will be an ideal
setting for doing so. We are ready to proceed at the moment of approval.
We are, of course, aware that the first two years of the proposal are
devoted to curriculum and environmental design as well as teacher
training. We are also ready to devote the energies of our district
resources to those ends.

if | can be of further assistance during the process of your
considerations, please do not hesitate to call me.

Sincerely, o /7

Anthony J.'Alvarado
Community Superintendent

AA:tg

9 Anthony J. Alvarado, Community Superintendent, Distict 2
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1 A PERSPECTIVE ON THE TASK

Let's look ahead. In the twenty-second century, how might an histo-
rian of education sum up the major changes in pedagogical practice
over the sweep of time? Imagine that we could commission a leading
authority to report on the view backwards from that future time. This
might be her executive summary.

#H#

Through most of history, education was a loose system of ap-
prenticeship and indentured service in households, the main loca-
tion of productive activity. Those who wanted their children to
become learned employed tutors to help them out. A few
schools existed within specialized Institutions, such as cathedral
priories and monasteries, but these were not like the schools that
eventually proliferated, for students were not divided into classes
or grouped according to age.

Around 1500 a.d., a magjor pedagogical transition began as
printing with moveable type made an unprecedented era of
educational development possible. But the transifion was not a
quick and simple change: to bring it off, innovators had to
develop a complex of different, yet interrelated, educational
strategies that together eventually made mass schooling for all a
practical redlity. Key steps In this process involved:

» developing a characteristic place, a set of classrooms where
children could be grouped by age., with the classes
organized together into a school; and creafing a standard
unit of time, the fixed instructional period, which would dllow
for planned scheduling of the academic day and year and
for organizing subject-matter into a sequence of measured
lessons;

» discovering how to manipulate motivational energles, essen-
tially engendering a many-sided competition at
memorization and mimicking normative examples, displayed
through diverse recitations and examinations;

13 1 - A Perspective on the Task
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» Implementing a suitable presentation of the materials of the
culture through specially designed textbooks and related re-
sources, a presentation that stoked the competition and fit
well within the educational time and place of the school
classroom and schedule;

» Instituting means of preparing adequately trained teachers
who could manage the system and make it work; and

» developing public polices, centering on material progress,
soclal improvement, and political cohesion, that moved par-
ents and the public to devote sufficlent resources to sustain
the educative effort.

These developments were difficult because they had to come in
parallel, as they were tightly interrelated. The tfransition required
the Integration of complex factors into a functional system: the
design of educational space and time; a chosen pattern of
educational motivation; pedagogical materials suitable for use In
such places with such motivations; teachers adept at using such
tools and strategles; and arguments demonstrating that the
substantial costs of it all were worthwhile - all were simultaneously
essential to the historic transition to mass schooling.

Sixteenth-century educational reformers worked out solutions
to these five, interrelated matters. For five hundred years,
educators perfected, expanded, and developed the basic
components of the educational system introduced early in the
era of print, in due course creating moderm systems of universal,
compulsory schooling. The degree of elaboration and
penetration of the system Into soclety changed, and the specifics
Justifying the effort evolved to stay synchronized with cultural
transformations. The main features remained stable, however.
The design of the classroom and the organization of the school
day, the motivational strategies employed, the scope and
sequence of textbooks, the definition of good teaching practice,
and the rationales for public support remained very stable. The
reason for the underlying stability was rather simple: throughout it
all, the character and limitations of printed textbooks remained
substantially fixed, the keystone of the system.

We who Inhabit the electronic ethos of the twenty-second
century must remember that early in the twenty-first century. the
function of printed materials changed rapidly, becoming
restricted to their curent role of verifying and guarantesing
standard data sefs. Before then, physically printed materials had
a much more central intellectual functon. For five hundred years,
books were the unmatched resources for making the ideas and

1 -- A Perspective on the Task 14



8-Sep-90 1 -- A Perspective on the Task

knowledge of the culture available to students, and so long as this
role was unquestioned, educators pald little attention to how the
characteristics of books shaped the whole Instructional enterprise.
But during the last half of the twentieth century, diverse in-
novations in communication and computation occurred,
displacing books from their privileged cultural position and
creating our current, electronic means of access to cultural
achlevements.

From our vantage point, we can clearly see that the
microcomputer and all its aftendant peripherals, that quickly
matured into powerful multi-media systems, created a significant
historical dilemma for educators at the end of the twentieth
century. How were they to make use of these new resources in
education? To what degree did the existing educational system
comprise permanent, necessary arrangements? Were classrooms
for twenty-five children, of similar age and talent, overseen by a
single teacher, learning set subjects that had been divided into
lessons, competing for grades and recognition, the way that
education should be organized Indefinitely into the future? To
what degree were these arrangements historically relative
acclidents, sensible in one communication context but perhaps
vestigial survivals with distorted function in a new context? In
planning computer-based educational efforfs, what were
educators to take as givens that would remain stable, before and
affer the introduction of powerful information technologies?

At first, this question was not clear to educators. Early users of
computers In education simply assumed that most features of the
given system would remain stable, only geftting better through
Judicious use of the new technology - with a good deal of diver-
gence, we might add, over what “better* might mean. We will
not here rehearse dll the details of these divergences. There was
an initial wave of enthusiasm, and a strong underfow of
skepfticism, and lots of ingenious, but encapsulated, efforts to
incorporate computers info the educational system. Through
such efforfs to infroduce computers into late-twentieth-century
schooling, educators became increasingly aware that the then-
existing practice was a complex technical system highly adapted
over centuries to making use of books as the prime medium of
cultural exchange. Encapsulated innovations repeatedly
engendered inflated expectations and produced
disappointment and disdain.

Unfortunately, the old system had spawned a huge establish-
ment of educational research, which functioned to optimize
techniques and programs within the given system. Almost all its

15 1 -- A Perspective on the Task
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methods for measuring results were system-specific, assuming that
existing divisions of subject matter were appropriate domains for
testing, standard grade-levels were fit bases for norming results,
and verbalized information was the prime indicator of learning.
The bias of such research helped fo protect the existing
arrangements from systemic changes.

To organize education to exploit the possibilities of electronic
media of cultural exchange, potentially far more powerful and
fiexible than the printed media, educators had to rethink the
system as a whole, fo ftake none of it as a given that would
necessarlly persist, unchanged, from before to after the In-
troduction of computers. Further to assess a new system, relative
to the old, they had fo develop a whole new type of educational
research, one that did not presume In ifs standards of testing and
measurement, that structural accidents of the old system were
educational necessities of timeless applicabllity. The full, fun-
damental re-examination of educational options, and the
methods for assessing them, began in the 1990's. It inifiated the
second historic fransition In educational practice.

Looking back from the twenty-second century, the results of
this re-examination are clear. Educators began to explore new
solutions to all aspects of the existing system of schooling. They
stopped applying computers to the educational strategles that
had been developed in the early era of prinf. Instead, they
started to search for educational strategies that seemed sensible
In an era of digital information technologies.

» At the end of the twentieth century, educational innovators
scrapped well-wom assumptions about the physical location
of education, keeping the school, largely for reasons of so-
cialization, but discarding the traditional classroom, opening
it physically to make many different groupings possible, from
the very small to the very large. Likewise, they discarded
assumptions about the periodization of school work —~ the
school day and the school year. Instead, they adopted
very flexible scheduling strategles, which were among the
many possibilities the new technologles facilitated.

» Educators harnessed a much broader mix of motivational
energies than had been possible with print-based schooling.
As sustained work by small groups became more feasible,
cooperative learning became even more important than
traditional competitive leaming. With that development, the
educational system began to function less exclusively as a

1 -- A Perspective on the Task 16
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sorting mechanism and more effectively as a means to
engender social integration and Interpersonal solidarity.

» Simultaneously, cumiculum reformers profoundly changed
the organization of ideas and knowledge, reversing the ten-
dency to break the whole up Info discrete domains of
subject matter. With the old system, there had been a
separate text for each subject and each grade - the
experience of study had been compartmentalized and se-
quential, with minimal access in any particular grade to the
materials used In prior or coming years. The new organiza-
tion substituted one, comprehensive and Integrated
organization of ideas and knowiedge for the sequence of
graded texts, with a variety of navigators, appropriate to
different ages and interests, to help the student. The result
was most important: the experience of moving through the
curiculum ceased to be one of a sequential study of
subjects, grade by grade, and became much more one of
a cumulative mastering of the cultural landscape.

Also with respect 1o the organization of ideas and
knowledge, innovators made the cues for accessing ideas
on demand broader, more flexible, and more effective. In
the era of print, keywords and a substantial acquisifion of
verbal knowledge mediated access to stored ideas and
information. Even to find a picture, or later a fim, one had
to be able to read one or another sort of verbal listing. The
new technologies greatly extended the power of muiltiple
representation in the culture, and multiple representation
had its most significant effect, not on how people received
ideas, but on how they found them and activated them and
then apprehended them. Pictures, icons, sounds, and
gestures came to rival written expressions as means of
accessing ideas. With that change, the resources routinely
usable In the cumiculum blossomed - pictures, films,
performances, recitations, diagrams, graphs, animations,
simulations, maps lost their merely ‘lllustrative” character and
gained apodictic, declarative, propositional power. We
can now sum up all these changes: in our electronic culture
visualization enhances the verballzation that characterized
the print culture.

» Concomitantly, educators also altered significantly the char-
acter of the work that teachers experienced thanks to the
same features of the computer-based curriculum that made
the learning of students cumulative. In the old system,
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teaching had been a highly repetitive profession, with few
challenges to sustained self-development in If, for the mate-
ral in the syllabus and in the text, year after year, had re-
mained static. But the integrated., mulfi-faceted computer-
based curriculum comprised an inexhaustible resource that
teachers could continue to explore with verve throughout
their careers. As a result, in the twenty-first century, the pro-
fession gained significantly in stature.

» Soon, leaders in the profession and the public even devel-
oped important new policy Justifications for the emerging
computer-based system. Formerly, the public had typically
supported classroom-based education because they had
perceived it to be a needed means to some extrinsic end -
religious salvation, political power, economic security. To be
sure, the new computer-based system continued fo be a
useful means to such goals. But in addition, education
became, in the eyes of most people, an end worth pursuing
in itself. A strange splt had long existed belween
entertainment — held to be fun and amusing, but idle and
small-minded -- and education - considered to be work and
laborious, but constructive and enlarging. With the new
educational system, this split quickly disappeared. The
consequence has been fundamental: in the twenty-second
century, most people generally rank educational
opportunity, Iin preference to social security, national
defense, or material progress, as the key benefit of civiliza-
tion.

These developments took shape in the decades preceding
and following the year 2000. Educators gave up trying to
infroduce new technologies into the established system and they
thought out an alternative system, which ineluctably displaced
the old one. Since then, of course, the new system has evolved
steadily, more and more thoroughly displacing the vestiges of the
print-based educational system. The results have been liberating
and profoundly progressive. Democracy. which had been, for
the most part, a predominantly political development through the
twentieth century, has gained a substantial cultural import. The
persistent tendency of print-based education to reproduce and
accentuate differences of power, privilege, and wealth has been
dechively reversed. The great twenfieth-century aspiration,
verbalized by John Dewey through Democracy and Education,
has become substantively fulfiled, although in an environment of
pedagogical practice qufte different from any he could then
imagine.

1 -- A Perspective on the Task 18
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##H#

Perhaps our informant from the future depicts a vision too rosy - she
says nothing about great problems like the greenhouse effect. Neverthe-
less. her account draws our attention to the need to look at the whole
educational system in considering how to Introduce information
technologies into . If computers in education are to have substantial
effect improving education, they will amount to a systemic innovation,
one that changes not only the medium of cultural exchange, but the
entire context for working with that medium. We propose a
comprehensive, sustained research and development effort, one that
aims to understand and facilitate the full complex of changes needed to
create a new educational system.

Our effort should concern our informant's five interrelated domains of
innovation: environment, motivation, knowledge, teaching, and educa-
tional policy. These topics, in the large, set the research and develop-
ment agenda that we propose to IBM. In what follows, we first interpret
more fully what is at stake in each of these five areas. We then describe
our operational goals and explain how we plan to pursue them,
estimating costs and equipment needs. We close the proposal by
indicating why we think these beginnings can lead to a major
transformation of the educational system. After these components of the
main narrative, we append supporting documents conceming our
projected actlvities, the people and groups who will lead the effort, the
pedagogical theories that will inform the work at the start, and an
indication of how this project relates to other efforts to use information
technologies in education.

19 1 — A Perspective on the Task
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2 MAKING A NEW EDUCATIONAL SYSTEM

We aim through our research and development agenda to initiate a
new system of education, one different from the system of print-based
schooling that has dominated educational effort for the past five
centuries. To make such a departure, the five components essential in
the construction of the given system need to be redesigned with full
awareness of the potentialities of information technologies in mind.

» How should educative activity that makes full use of information
technology be organized in space and time? What should its
location and schedule be?

»  What well-springs of human emotion and activity should it tap for
its driving energies?

» How should the works and knowledge of our culture be organized
so that presentation of them through advanced information tech-
nologies will best support the educative effort?

» How can the activities of those facilitating the educative work of
the young be structured to attract highly taiented people and
provide them with seif-renewing and self-developing conditions of
work?

» What ideas and policies will best present the possibilities of such a
system to the public so that they will dllocate to it the resources
needed to make it flourish?

These questions that will generate an educational system need to be ex-
plored anew. In this proposal, we will expand on each in turn and then
consider how to draw them together in an integral educational system,
one that may differ significantly from the mass, compulsory schooling so
familiar throughout the world.

Educational Design of Learning Environments

Education has a setting. In a print-based culture, the setting is the
age-graded classroom where lessons unfold according to the time con-
straints of the standard instructional period. We seek first, o rethink the
organization of educational space and time in light of the possibilities of
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advanced information technologies. This involves something much more
basic than simply inquiring into the optimum size and configuration for a
classroom in which students will use computing equipment.

New technologies can aiter the available ways for structuring educa-
tional space and time —~ they can become resources in the educational
design of leamning environments. Currently, electronic mait is perhaps the
most familiar example of this point, for it significantly alters the temporal
frame within which consultations between students and teachers can
take place and it may also subtly change the spatial requirements of
exchange, diminishing the need for simuitaneity in both time and space.,
as in face-to-face exchange. or even for simultanelty in time alone, as
with telephone exchanges. An intensive, many-cycled give-and-take
can occur without the parties needing to be synchronous either in time
or space. Thus, the physical constraints impeding one-to-one consul-
tation between a teacher and a student can be greatly lowered.

Very soon, however, information technologies may become even
more powerful architectural resources, aliowing a single space to serve
multiple functions and different kinds of groupings by switching
attentional foci electronically. Thus imagine a large rectanguiar space,
twice as long as it is wide, suitable without crowding for about a hundred
persons. When a very large screen at one end was active and all
attended to it, the space would function as a large room for the whole
group rather like a small auditorium. Imagine that the long walls were
divided Into four quarters, with a display screen on one wall in the first
and third quarter and on the other in the second and fourth quarter.
When those four screens were active, each with different material, the
whole space would be divided into four sections, each with, say, twenty-
four people. Retractable dividers, designed to provide simple visual and
acoustic buffers, could easily strengthen that division. Imagine further
that throughout the large room iwenty-four well-designed display
consoles were placed so that the students, in groups of four, could orient
to the consoles when those were active, enabling the space to work well
for small cooperative groups. Finally, equip each student with a
notebook computer linked to a server by a radio coupling. When the
screens of those individual machines were active, rather than those of
the consoles or the display walls, each person would be in a somewhat
private space within a large room, with each person going off according
to his or her curiosity. A schematic, involving a slightly simpler layout, will
be found on page 85.

We offer this example, not to assert that it indicates the new design
that should prevail, but to illustrate ways in which information technolo-
gies may make the definition of new forms of educational space and
schedule possible. The existing forms of the age-graded classroom, func-
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tioning according to the standard period, do not adapt well to the use
of powerful communication media. For instance, many feature fims
could be moving and liluminating educational tools, but they do not fit
well into existing schools: neither is a classroom for twenty-five an
optimum viewing space, nor is the 50-minute standard period a good
time division within which to use such resources. Alternatives are possible
that are currently unexplored.

Multi-media information technologies with powerful networking,
tracking. and scheduling capacities can make the very flexible use of
space and time possible. We plan 1o work closely with established and
emergent schools that have the opportunity and capacity to experiment
with such flexibliities. Our inquiry will proceed according to the basic
principle that the new technologies provide resources with which space
and time can be organized differently than it can be without those
technologies. We are dealing with innovations that invalidate the
common sense that held under prior conditions; our task will be to
develop a new common sense, suitable for the new conditions. With the
old common sense, educational environments were standardized and
predictable; with the new, they will be fiexible, diverse - a challenge to
the imagination.

Molivational Sources of Education

Think of a fifth-grade classroom. Imagine the class dealing with virtu-
ally any subject. The teacher has just provided an explanation of a key
point summarized in the text. She asks a question - some pupils raise their
hands and wave eagerly, confidant that they know the answer. Some sit
in a studious effort to avoid attracting the teacher's attention, knowing
that they do not know and not wanting that fact to be registered in the
public knowledge of the teacher or the class. Others seem neither
eager nor reluctant, they fidget, raise and lower a hand in ambivalence,
thinking they know the answer but not being sure, wanting 1o earn the
teacher's commendation, but fearing that, if wrong, they risk rejection or
rebuke. These are the signs of instructional competition at work. From
the early grades through the highest levels, the existing system motivates
children by engaging them In a competitive effort to shine in recitation
and examination, in which each tries to show that he or she has mas-
tered better than others the information sanctioned to be fit for his or her
level and to be correct in the view of academic authority. As a result of
this reliance on competition, the educational system functions as a
powerful sorting mechanism, and when it becomes clear to many that
however they may try, they have lost the competition, they drop out,

It Is remarkable how thoroughly existing educational systems, around
the world, have been adapted to harness competitive motivations. It is
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very hard to find arrangements in schools that have been designed to
encourage chidren to act from other motivational sources.
Undoubtedly the reasons for this rellance are complex, and certainly one
among them Is the important fact that competition is a very powerful,
effective motivator. But there are other powerful motivators, among
them cooperation and it is remarkable how few educational
arangements have been designed to motivate children to learn through
cooperation. The reason for this imbalance between competition and
cooperation may have had much to do with the logistics of working with
printed information.

Think of a ninth-grade teacher, preparing a unit on feudalism,
lamenting --

| can't have them do group projects. There just aren't enough
worthwhile materials reasonably available to them. New York City
has all sorts of resources, but it doesn't really help — those who
would need to go to the Cloisters wouldn't be able to get there
without all sorts of complications. The school library is good but
inadequate and they can't just simply use the high-school annex
to the New York Public Library - we either stay in the school or
arange, dll together, to take a trip. How do | get some to the
Met, others to the Morgan, and a couple into the stacks at Butler
Library? How can projects be done at a high academic level in a
routine way?

Iif it is hard to do group projects at a high academic level in a routine
way in New York City, it is far harder, most other places. Sadly, serious
information management problems discourage inquiry and cooperative
learning, problems that must be solved if these altematives to com-
petitive learning are to become practical, everyday attematives in mass
education. Competitive motivation arises when a group of students start
from an appropriately equivalent basis, usually as measured by age, and
each is then asked to master a limited, standardized body of material,
with goods - praise, grades, promotion, and acceptance by the college
of choice -- being distributed in proportion to how well, in comparison to
others, each performs. From the point of view of information
management, this practice is very efficient; it is essential in establishing
the comparison that all work with the same body of subject matter. This
creates a large market for inexpensive, well-chosen, clearly-presented
selections, which textbook publishers compete to provide.

Cooperative leaming does not make sense in situations where each
student starts with the same content with the goal of mastering more of it
than anyone else. Cooperation aims at having participants do different
things and then coordinating their accomplishments in a common
achievement that exceeds what each would manage alone. In
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educational situations this puts far greater strain on the information
resources available to the cooperating participants. Ideally, for robust
cooperative leamning, students should face an expansive horizon of
questions, amed with extensive resources to pursue their inquiries In
many directions to considerable depth. If the questions and resources
avallable are limited, their cooperative effort will not make much sense
and different members of the group will find themselves working at cross-
purposes with each other, repeating each others' efforts, and vying with
one another to do the most with the few resources on which all
converge.

For centures, educational reformers have contended that
cooperative leaming would be a good thing. and occasional examples
of learning by working together to solve real problems keep the ideal
aive. it has been very hard, however, t0 provide the intellectual
resources to sustain good cooperative learing in most educational set-
tings. The practice has worked best with the very young, where relatively
limited materials will sustain the effort, or at the most elite levels of edu-
cation where bountiful laboratories and libraries sustain the extensive
specialzation of inquiry that cooperative leaming generates. For the
age between these exiremes, cooperative leaming has been very
difficult to implement. What materials will be needed to have twenty
fifteen-year-olds do a two-week unit on feudalism according to the
principles of competitive motivation? Each will need a copy of a well-
written text and regular attendance to a teacher who can provide
supplemental explanations and manage recitations and a test. What
materials will be needed to have those students spend two weeks
cooperatively exploring the history of feudalism, drawing together at the
end a presentation of their results? The range of possibly pertinent
materials is nearty limitless and the possible roles a teacher might take In
the effort is almost boundiess. Consequently, the information logistics of
cooperative learning strain the print-based system.

Electronic information management technologies will significantly al-
ter the logistical constraints on cooperative learning. One of the simplest
examples of such change involves the problem of movement. Tradition-
ally, inquiry meant that children had to leave the classroom to go to the
library or other locations of speclalized resources. This usually was not
efficient, intfroducing confusion about who was where and wasting time
in excess movement. With inquiry in a well-networked electronic environ-
ment, the children can access specialzed resources, almost
instantaneously, with very little waste of time or effort. Such changes in
logistics can have profound effects on the experience of working
together. Traditionally a simple decision - "Il get this and you get that” --
would draw a cooperating pair apart, often to quite different locations,
perhaps with one getting stymied on the way. In an electronic
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environment of information management, the two can allocate their
effort while remaining in close proximity, physically and intellectually,
often checking on the implications of what each Is finding for the other.

We propose to study how to implement multimedia information re-
sources in an educational environment In order to enhance the
available range of educational motivation.

» How should systems be implemented to support cooperative in-
quiry?

»  What groupings relative to different subjects and ages work best?

» How should teachers assess performance in cooperative settings?

» How should curriculum designers organize knowledge and tools of
inquiry and expression In order to support leaming by the mem-
bers of study groups?

These, and many similar questions, need serious examination In order to
broaden the motivational energies effectively hamessed in a
technology-intensive educational system.

Organizing Culture! and Knowledge

Wae speak of the print-based school because printed materials have
been the main medium for making culture and knowledge accessible to
students. So long as there has been no altemnative to this reliance on
printed materials, educators have paid close attention to the
pedagogical features of one text compared to another, but there has
been little attention to the pedagogical character of printed text, per se.

' In an educational context, "culture® results from a selection and
evaluation of the sum of human acquirements, narrowing the infinite
range of possibilities to a finite field, one that nevertheless exceeds
the power of acquisition of any individual by a wide margin. The
effort to organize culture and knowledge through this project will take
place in a context set in part by disagreements between proponents
of “cultural literacy,” a faily narrow, canonical selection, and
"'multicuttural® approaches, a broader, inclusive selection. We do not
intend to define what we mean by "culture” relative to this polarity as
If the positions within it stand above the material limitations of
particular implementations of education. Instead, we think the terms
of the debate between cultural literacy and multicultural education
will be reshaped substantially by the development on a new system
of education that uses information technologies with full effect.
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If we inquire into this latter matter, we see that the logistics of working
with printed texts have much to do with the sequential character of the
existing curiculum. Developmental psychologies delineated the
sequences of major stages in the child's growth. But educators should
not exaggerate the degree to which curicular sequences, differentiated
by year and by subject, have arisen by rationally adapting curriculum
and instruction to children's developmental needs. That world history
should be a tenth-grade subject and American history a eleventh-grade
one, or that biology should precede, or follow, physics or geology has
little to do with the developmental characteristics of children. It is largely
a conventional solution, one among many, arising from the need to di-
vide the cumiculum up into discrete subjects that can be presented in
some sequence. The need for sequence is inherent in the constraints of
print, not those of psychology. And whether it should be this sequence
or that sequence is comparatively an inconsequential question.

What does it mean to move from fifth to sixth grade? A child who
does so usually changes teachers and rooms, sometimes even a building,
but these are not the essential changes - the child could move from fifth
to sixth grade while staying with the same teacher in the same room.
What changes from one grade to the next is the curriculum, and most im-
portantly the set of textbooks the pupills use. Sixth-grade texts differ from
fifth-grade texts and so on and as the child progresses through school he
or she does not cumulatively carry the texis from prior grades around.
Educators have long likened the curiculum or sequence of grades to a
ladder or staircase because the sequence of texts are like the sequence
of rungs upon the ladder: one climbs from rung to rung, leaving the last
one behind. Students in any particular grade find it hard to regain
access to the materials studied in prior grades, without somehow going
backwards, and they find it even harder to anticipate access to
materials siotted for grades higher up. Unable to move easily, back and
forth, pupils experence the cumniculum as a set of sequential studies. The
costs are high. If a pupil did not get one part of the sequence, the
omission can be portentous, not because the sequence is the only way
things could be reasonably mastered, but because, once missed, the
opportunity to make it up may be very hard to regain.

Pupils will have a very different relation to a computer-based curricu-
lum, assuming that the whole body of culture and knowledge relevant in
education has been integrated into a comprehensive system, any
element of which they can access at any time from any place in the
school. With continuous and ubiquitous avdailability, the sequence of
grades would loose much of its meaning and study would be
experienced as a cumulative effort.
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We propose to investigate how the subject-matter appropriate for a
complete and excellent education can best be organized, making no
assumptions about the year-by-year sequencing of its presentation. A
smart, computer-based curiculum should be able to sustain an infinite
number of paths through it, and it should be able to provide each
student with clear reports about what he or she has so far covered,
regardiess of the path and sequence he or she has taken, With such
resources. we will ask questions such as these:

»  What technological resources will best make all the knowledge,
skills, and ideas In the cumiculum continuously avallable to all stu-
dents at all times?

» If the subjects of the cumiculum become more cumulative, will the
mix of activities that are useful to students change. and If so,
how?

» Wil there be a set of essentials, that must be mastered In a
mandatory sequence, with the new system, and if so, how will this
component of the curiculum relate to less sequential, less
mandatory parts?

»  What will happen to distinctions between subject-matter areas if
all components of the curriculum are accessible to all students at
all times?

»  What tools of access, orientation, and expression will be needed
by students to sustain their work with such a comprehensive cur-
rAculum?

Our main task will be to prototype a cumulative multi-media curriculum,
one with a comprehensive selection of materials in it all of which will be
accessible to all students at all times. We will implement this curiculum in
working educational settings and pursue answers to questions like those
above through intensive participant observation in these sites. In a
nutshell, this set of activities defines our research agenda.

In addition to potentially making the content of the cumiculum
accessible to children in a much more cumulative way, we should note
another, profoundly important structural effect on subject-matter that
the new technologies will have. For five centuries, written materiais have
been the main channels of access to culturally significant knowledge.
This dominance of written communication arose because printed texts
developed a level of accessibility radically different from other modes of
embodying cultural expression. Access to printed materials could be
general, efficient, and enduring. Access to other forms of cultural
embodiment was comparatively restricted, troublesome, and transient.
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To grasp this point, consider the theater, the drama, and its place in
education. Multi-media are not new. Thelir significance pedagogically
has grown of late. One often encounters the text of Shakespeare's
Hamlet and other great plays as works taught within the cumiculum.
Productions of one or another play may be significant extracurricular
activities In schools, and students may be encouraged 1o see a
professional staging of them, should such performances be accessible in
their locale. Nevertheless, the performances, whether student produced
or professionally produced, have not been the central educational use
of the drama during the era of print because access to the performance
has been highly idiosyncratic and temporary, whereas access to the text
of the play would be general and enduring. In the era of print, wiitten
materials have dominated educational effort from the most elementary
to the most advanced levels because these have been the materials to
which access has been general, efficient, and enduring.2 A radical
departure is afoot because now electronic information technologies can
provide general, efficient, and endurng access 1o a much broader
range of culturally significant materials: recorded performances of the
play can be as easlly retieved as its text. The educational
consequences of this development will be vast.

Networked, multi-media electronic systems provide general, efficient,
and endurng access 1o cultural works of nearly every form concelvable.
In the era of print, written works had a superior cultural usefulness than
other resources. People could distribute, store, cite, retrieve, and use
printed resources far more effectively than they could work with other
forms of cultural expression. Essentially, one has long been able to refer
other people to printed materials without knowing the particular physical
location of the particular instance of the material that people will consuilt,
for one cites editions - Piato, The Repubilic, Book IX, §92b -- the numerous
instances of which are scattered at many places. Paintings, plays,
sculptures, and buildings, in contrast, cannot be referenced in this
generalized way -- they exist in unique locations and access to them can
require taxing ftrips, even a pilgimage. Owing to this superior
accessibility, printed materials, usually written materials, have more and
more mediated the production and communication of knowledge in

2 Engravings, woodcuts,- and other forms of printed images are a
partial exception to this assertion, except that accessing them
requires one to manipulate the written language. not pictorial
images. Thus, to retrieve pictures of Chartres Cathedral, one must use
wittten catalogues and indexes.
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modemn culture. Let us sum up this development: in the era of print,
verbalization increasingly dominated education. 3

Slowly through the twentieth century, and building rapidly at its end,
other modes of exchanging information, ideas, and knowledge between
people are gaining cultural power relative to printed text. For centuries,
texts have been avallable "at any place at any time" - that has been
their power. With the rise of the broadcast mediaq, first speech through
radio and then the moving image through television gained part of the
power of print, becoming available "at any place,” provided one tuned
in at the right time. The recording industry gave music full accessibility,
independent of particular place and time. Video tape Is giving the same
1o the moving image., and very soon, with fully interactive mult-media
systems, the superior accessibility of text compared to other forms of
expression will completely disappear.4

When people speak about interactive, multi-media systems, they are
speaking about a process by which the full gamut of human expression
will integrate into one complex system, with all components, regardless of
form, being generally, efficiently, and enduringly accessible. This inte-

3 *Verbalization" here refers not only to the spoken word, but even
more essentially to the written word and even conceptualizations
communicated through the symbolic notations of mathematics and
the like. In its most comprehensive form, the basic proposition of
verbalization is that higher-order thinking consists in manipulating
symbolic notations.

4 More rigorously, video tape has so far initiated only half the process.
The superior accessibility of printed materials has rested on two
related, but different, techniques - title pages and pagination. Title
pages allow people in many places at many times to easlly gain
access to the same work. This can be immensely helpful, but if the
work in question is large and compilex, It still leaves people with a
difficult problem of "getting to the point." Pagination within the
edition solves this problem, allowing a reader not only to get to the
right work, but also to the right place in the work, with ease. The
commercial availability of videotapes allows a community of viewers,
dispersed in time and space, easy access to the same film, exactly as
a community of readers, dispersed over centuries, have had with
important books. The second technique. analogous to pagination,
has not generally been reached, however, even though technically it
is a trivial task to put searchable timecode on the tape. Videodisc
and the full conversion of analog media to digital form are rapidly
completing the second stage of retrievability.
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gration, enhancing the accessibility of all forms of expression, we will call
visualization.® A powerful trend toward the visualization of education is
taking hold. ls historic effect will be to broaden effective participation in
the culture greatly.

We propose to investigate how to facilitate such visualization of edu-
cation. This requires that we find how to create muitimedia
presentations and to stock the curiculum with them and to present the
whole effectively to students. Such inquiry reaches very deeply into the
basic assumptions about teaching and leamning and educational
common sense. Gone Is the finite body of subject matter that should be
teachable and that students can be held responsible for leaming. The
idea that good leaming consists in apprehending what has been taught
no longer will hold. With multi-faceted curricular resources, which can
sustain many valid paths of inquiry within them without any inquirer
exhausting all their contents and permutations, one cannot specify
precisely what has been taught. Hence, our effort also requires that we
develop important new forms of evaluation. Verbalization pervades
existing forms of evaluation, which usually test the recall of verbal
information and assess students' capacities 10 express thelr ideas In
writing. With extensive visualization in education, other ways of testing
the results will become essential.é

5 As we here use "verbalization® to describe far reaching assumptions
about the relation between words and symbolic notations to higher-
order thinking, so we here use "visualization® expansively to situate
reflective thinking in pre-linguistic forms of perception and awareness,
which may then be expressed through words and symbolic notations,
or through images. sounds and all manner of associations and
actions. In this sense, “visualization® Is not a mere opposition 1o
verbalization, not a simple alternative to it, but a Hegelian Authebung
of it, the upheaval of it into something else in which the original form
remains nevertheless included and preserved. "Visualization® in this
extended sense includes “verbalzation® as one among a number of
different forms of reflective thinking, which all should be integrated
into a comprehensive and many-sided culture and education.

6 AND Communications, for instance, has produced an interesting
demonstration tape for IBM Educational Systems in which James E.
Dezell, Jr. shows how students might work with a multimedia unit on
Tennyson's "Ulysses.” The demonstration provides a good example of
what we here call visualization and Mr. Dezell appeals at the end to
his audience asking whether, in the eighteen minutes the
demonstration took, they haven't learned an unusual amount about
Tennyson's poem and all that associates with it. The audience
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In sum, then, with the effort t0 develop a computer-based system of
education, we not only need to explore new ways of organizing culture
and knowledge, we need to recognize that we change fundamental
assumptions about education by doing so. With the print-based system
education has consisted primarily in imparting authoritative selections of
material to students who are responsible for leaming them. With the
electronic system the scale of the authoritative selections of material
jumps significantly and the student can no longer be held responsible for
simply leaming them in full. Instead the student becomes responsible for
inteliigently exploring them and taking from them a unique but sound
and useful sampling. Fomal leaming thus becomes much closer to
experiential leamning. The student needs to become a skilled explorer,
not a docile leamer; the teacher becomes., not the master, but the
native guide, like Virgil to Dante, interpreting, elucidating, cautioning, ex-
horting. We propose to try to uncover and understand such changes by
implementing a prototype of the new system and attending closely to
how it changes pattems of educational activity within it.7

acclaims an affirmative, but one would be hard pressed 10 devise a
rigorous measure of what they leamned, and even more, of what
individual pupils working independently with the system might leam.
What sort of student evaluation would be appropriate at the
conclusion of such a unit? Surely not a simple test, multiple choice or
otherwise, of the student's recall of information in the unit that the
tester deemed essential. That would defeat the central idea of the
system, which is that there should be more that is available and worth
learning than any single user will master and that many different
samples of that totality represent worthwhile engagements with the
material. Evaluation of leaming with such systems will have to
somehow assess the scope and sample of a student's knowledge
relative to the universe of what might be learned. This will not be a
simple thing to do.

7 preliminary thoughts about principles that can suitably guide the
construction of such systems are in Appendix B, Section 2, "Toward a
Pedagogy for the Cumuiative Cuniculum,” page 156.
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Improving the Conditions of Educational Work

Teaching in the print-based system has required skilled professionals.
The earliest Protestant theorists of schooling pointed to the importance of
well-trained teachers, if the system were to be effective. And the need
has been constant since then. Nevertheless, the conditions of edu-
cational work within the print-based system have had significant deficien-
cles. Teaching a set curiculum with set texts tends to be highly repetitive,
year to year, and teachers often find their work routinized. They cannot
do much beyond the text and after a few times through, the text be-
comes a familiar locale that ceases to challenge their imaginations.

Allied to routinization is deskilling, which is a kind of routinization that
happens, not as a by-product, but as the purposeful result of policy.
When work requires higher levels of skill than the average worker may
possess, managers have often tried o simplify the job, belleving that to
be a more efficient solution than improving the skills of the worker. Com-
plex tasks once performed somewhat unpredictably by high-paid skilled
artisans were analyzed into component steps that anyone, following in-
structions, could passably perform. Unskilled workers replaced the arti-
sans with the process tightly managed according to the principles of
Frederick Winslow Taylor, and the output became predictable and the
production costs minimal. Curriculum developers have sometimes used
these techniques to seek a “teacher-proof” cumriculum, hoping thereby to
better guarantee results and to get by with lower pay for less-skilled
teachers. In many industdal areas, such processes have reduced nu-
merous artisans to mere machine-tenders, mindlessly repeating dumb
tasks as products wend toward completion along the line.

An industrial system that achieves production efficiencies by steadily
lowering the skill requirements in many forms of work over several genera-
tions can find itself in trouble should the skill requirements of work
suddenly increase. Advanced technologies in the workplace have
caused precisely this shift in recent decades. In factory and office,
deskiling jobs had made much work diseducative. And educational
preparation for work in such jobs put a premium on rote learning and
routinized teaching in the “factory school* where students were primarily
acculturated through drill and practice to follow Instructions with
uncomprehending accuracy.

Increasingly, high technology reverses the polarity on the skill needs of
labor in the industrial and service sectors. Machine-tending jobs, per-
forming a single task according to a prescribed manner in a complex
division of labor, are growing scarcer. Process-managing work,
controling a complex system by monitoring information about the
condition of its parts, has become more prevalent. In them, a mindless
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mistake can prove most costly. This shift In polarty camies all the way
through the educational enterprise. Leaming to leam and critical
thinking are fast becoming important educational results, not only for the
most successful, but for all who go through the system. In such a
situation, the demand arises for more highly skilled, fully engaged
teachers. Hence it is becoming socially important, not to simplify
instruction so that any teacher, no matter how unskiled, can make it
work provided he follows instructions, but to structure it so that the
teacher will continually develop his skills, growing more and more adept
with more and more experience.8

We propose to investigate ways in which a computer-based educa-
tional system can be designed to engender continuous growth and
development In teachers, to provide them with an intellectual
environment that does not become repetitive or static, to equip them
with resources with which they can be effective from the start of their
careers, while continuing to develop their skills as their experience grows.
Above, we surveyed possible changes in how educators motivate stu-
dents and how they organize culture and leaming to provide broader,
more engaging access to it. These changes can have profound effects
on the work of teaching, changing what teachers do and can be held
accountable for, expanding the opportunities for personal growth. As
that happens, the profession of teaching may become more attractive
to the talented and ambitious, salaries may increase, and the prestige of
the teaching profession may rise with the public. Such are the
hypotheses that we seek to explore In this sector of our effort.

8 Twenty years or so ago, teacher-proofing the cumiculum was a
fashionable topic in the professional education literature. Now
teacher-bumout has displaced it as a topic of considerable concem.
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Strengthening Public Participation in Education

In order to construct a technology-based educational system, the
level and structure of expenditures on education must change.
Currently, K-12, expenditures on instructional materials per pupil amount
to a small fraction of the total per pupil expenditures. Most go instead for
salaries of teachers and staff. Here are the estimated average per pupll
expenditures and national totals for public elementary and secondary
schools for 1987-88.9

Per Per

Pupil [ Cent Total

Elementary & secondary schools, totall $3,703|100.0 | $149,420,000,000
Administration $166| 45| $6,701,000,000
Salaries of Instructional Staff, total $2,151| 58.1| $86,798,000,000
Other expenditures for instruction $3411 9.2 $13,779,000,000
Operation of Plant $279| 7.5| $11,238,000.000
Maintenance of Plant $104| 28| $4,215.000,000
Fixed Charges $363 9.8 $14,637,000.000
Other School Services $299] 8.1] $12,051,000,000
Capital Outiay $395 $15,932,000,000
interest on School Debt $122 $4,925,000,000
Total enroliment 40,350,000

The line, "Other expenditures for instruction,” seems at first to represent a
nearly sufficient sum, close to $350 per pupil per year, to have substantial
technology outlays for each pupil. The following table provides a
breakdown of it, showing far less to be potentially available for
investment in technological resources.

9 These figures are approximations, roughly sound, pending receipt of
the official figures for the most recent reporting period. They were
generated by applying the 1971-72 proportions for each category to
the total expenditure for public elementary and secondary schools
for 1987-88.
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Per Per
Pupil | Cent Total
Other expenditures for instruction 8341 9.2 ] $13,779.000,000
Clerical assistance to instructors $84| 23| $3.372,000,000
Teacher aids & para professionals $28| 0.8| $1,112,000,000
Free textbooks , $26] 0.7] $1.056.000.000
School library books $17| 05 $677.000,000
Teaching supplies $49| 1.3] $1.994,000,000
Other instructional expenses $138( 3.7 $5,5669,000,000

The first two subcategories represent further salary expenses and the iast
line covers things like travel, graduation ceremonies, and other special
aspects of the academic program. Iif all textbooks, library books, and
teaching supplies were devoted to technology in a computer-based sys-
tem with expenditure pattems otherwise similar to those currently in force,
$92 per pupll per year (2.5% of expenditures) would be available for
hardware and software per puplil. True, this amount would aggregate
nationally into a lot of money, but it would be far from sufficient to
provide the technical investment needed per pupil for a fully computer-
based educational system.

With a heavy infusion of technology. other educational costs will not
decline. Were we to assume that the technology makes it possible to
have fewer teachers, a questionable assumption, the level of average
salary for teachers would likely rise proportionately, keeping labor-related
costs even. To implement a technology-based educational system, total
per-pupll expenditures will need to increase significantly with a substantial
increase in the expenditures for instructional materials and equipment
becoming possible through that increase. Let us guess: a robust com-
puter-based system would require spending about $500 per pupil per
year (about 12% of a total $4200) on hardware and software, with other
expenditures remaining about as they are. This works out o an increase
in total public school expenditures of about 13.5%, an increase sufficiently
large to require a compelling public justification before it would be
incurred. At that level of expenditure, however, we are postulating an
annual American market for educational hardware and software for
public elementary and secondary education, alone, of over 20 billion
dollars, so it may well be worth exerting the serious effort|

Having to develop powerful justifications for substantial increases in
educational expenditures is not a novel challenge. Universal, compulsory
school systems evolved as nations found reason to devote increasing
percentages of their GNP's to such costly instructional efforts. Over the
past five hundred years, the provision of education has never become
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more efficient, providing significantly more output for substantially less
input. Rather ¥ has become more important, more valued, with the
public deciding that increased educational results are worth increased
costs. In precisely this way, policy justifications for a computer-based
educational system will need to convince the public that the increased
costs bring benefits that justify the added expenditures. Developing
those justifications will be an integral element of efforts to invent the new
system. Without them, the only things that will seem realistic from a
marketing point-of-view are the creation of specialzed adaptations to
the existing system that fit within the existing per pupll expenditure
patterns. Those might make a few entrepreneurs wealthy, but they will
not create a systemic change in education.

To institute a new system of education. educators will need to mar-
shall large arguments of broad public purpose. These are of three gen-
eral types: arguments of relative national advantage; arguments
conceming the achievement of basic civic goals; and arguments that
something is a good an end to be sought for its own sake, not merely as
means to something else. We propose to investigate the degree to
which the development of a new, computer-based system of education
can provide grounds for each of these types of arguments.

Relative national advantage. In the late 1950's the pursuit of relative
national advantage through education resulted in the National Defense
Education Act. Now the quest for miltary preparedness has given way to
the problems of remaining competitive in a global economy. A fully de-
veloped computer-based educational system can have three types of
significant effect on the over-all competitiveness of the American
productive enterprise.

» First, insofar as the computer-based system is substantially more
effective than the print-based system, the general level of Ameri-
can preparation for productive effort within a knowledge-based
economy will rise.

» Second, insofar as the economy itself is increasingly a computer-
based system, a computer-based educational experience would
align more effectively with the skills needed in the job market than
a print-based experience would, even If the absolute level of at-
tainments through the former were not significantly better than
they are through the latter. At least the student would be
acculturated to the significant tools needed in the workplace.

» Third, insofar as the organization of work in advanced sectors of
the economy places a greater premium on persons' abllities to
function cooperatively in groups, a computer-based educational
system that substantially extended opportunities for cooperative
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leaming would better prepare students for working together in
ways that the economy needed than the competition-prone
print-based system would.

We hypothesize that all three of these benefits would develop with a shift
to an intensive use of information technologies in education and we will
seek to develop and test such hypotheses.

Achieving basic civic goals. Although the agenda of freedom has
taken great strides in most recent history, that of equality has been stuck
in stasis. Significant portions of the population are addicted. nearly un-
employable. Uncounted families cling to survival - homeless street
people hawking Street News, begging. and scamming. and groveling
through the refuse of the relatively rich for cans and bottles redeemable
for a nickle each. Many, prideful on having made it, blame social failure
on the failings of those who suffer the failure, and espouse social policies
designed primarily to help those already adept at helping themselves. In
our willingness to bail out bankers who mismanaged the savings of the
middle class while we cut back on programs to serve those most in need,
we poorly represent the centuries of humanitarian progressivism that has
animated our traditions. The agenda of equality merits substantial clvic
effort.

Educationally the problems with the agenda of equality appear in
the prevalence of drugs, dropping-out, and the difficulty of making
schools work in areas of chronic urban and rural poverty. These are big
problems and they will require complex solutions. Efforts to deal with
these problems by further improving the current system of schooling will
not work. Unfortunately, the current system is part of the cycle of
causality, not a means of breaking . Interpreters of the education
system tend to be people who have done well within it. They
experienced schooling as a happy system for self-development and self-
advancement. Interpreters often therefore have difficulty seeing how
the experience of the less successful was fundamentally different: for
many others, the same system functions as a powerful soclal sorting
mechanism, frustrating their self-development and reinforcing their
disempowered status. A computer-based system of education may help
break the cycles holding the truly disempowered in thrall in three ways.

First, the way the current system handles subject-matter s invidious.
Sze limits on textbooks require that a very limited selection of ideas and
information be packaged together. The materials chosen become, ipso
facto, sanctioned by inclusion in the standard texts and tests. The result
will harmonize with the experlence of some children and be at odds with
that of others; some will find more with which they can identify
emotionally, and others less. Interest groups realize that what the
selection includes and excludes has import, good and bad, for their
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interests. However, where the scope and compass of texts is seriously
limited, the politics of textbook development and curriculum design has
become a contest 10 exclude whatever particulars may offend an
articulate sensibility. Increasingly. such efforts to exclude all possible cul-
tural bias tend simply to render the curriculum pedagogically impotent
for all. In contrast, computer-based cumricula can be comprehensive
and inclusive. The politics of a computer-based system has the possibility
of opening the narrow confines of the standard curiculum to genuine
multl-cuttural possibilities. With the new system, the politics of cumicular
development will cease to be exclusionary, becoming instead a many-
sided effort to ensure that what may empower this or that interest finds Its
place within the spacious system. We propose to work with diverse racial
and ethnic groups to develop multi-cultural curricula through which high
levels of disciplinary mastery can be achieved along numerous paths of
interest and inspiration.

Second, reliance on printed sources in the cument educational
system provides a narrow access-path to the power of knowledge.
Those who experience the existing system as disabling do not do well with
book leaming. To be sure, in theory the system offers them vocational
tracks, which put greater stress on learning to make productive use of
hand and body. But these tracks have a stigma associated with them
because everyone knows that in a print-based culture the only real
access to knowledge Is through verbal facility, and no matter how
manually skiled one becomes without high levels of verbal knowledge
one will be held mentally second-rate. Insofar as a computer-based
system can complement the verbdlization of print media with the
visualization of electronic media, multiple access paths for acquiring and
manifesting mental excellence will open. This will not do away with
distinctions between people with respect to intelligence and intellect, but
it can broaden the existing structure of intellectual opportunity. We want
to implement a thoroughly technology-based cumiculum so that it wil
make full use of the power of visualization in our culture.

Third, the way the existing system motivates educational effort
through pervasive competition creates a sorting mechanism that
deprives dissmpowered groups of their more able members. Those who
succeed in the competitive assent often assimilate to the dominant elites.
Imagine an educational system that did a better job at fully developing
the potentialities of each person while less effectively grouping and
sorting the members of age-cohorts according to their performance on a
narrow set of mandarin acquirements. Such a system would be a very
different response to the Jeffersonian idea that talents distribute
randomly through a population. Rather than co-opting those talents to
the service of power and privilege, it would preserve those talents in thelr
random distribution, leavening the whole through a multiplicity of
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communal excellences. A computer-based educational system that can
put a premium on cooperative leaming and offer a multi-cultural
curiculum with many paths to mastery within it has the possibility of
functioning in this more genuinely Jeffersonian manner. We seek to
implement a technology-based system of education in order to explore
the possibllity of such socio-cultural effects.

Education as a good in itself. Soon the ethos of "More" must give way
1o an ethic of "Enough.” As that happens, problems of public purpose will
remain, but they will undergo revaluations. In the era of print, the basic
Justification for the support of education has described schooling to be a
useful means to the achievement of publicly sanctioned ends. For the
past few centures, those publicly sanctioned ends have often been
variations on "More" - more power, more wealth, more Influence, more
adherents, more law and order, more of what-have-you. What good did
the print-based system serve as it mobilzed competitive energies to
distribute broadly a level of literate skills through the population and
soted the young effectively according to the quality of their
performance within the system? It served best as a means in the pursuit
of 'more." Would it serve well in support of an ethic of enough? One
might suspect that a system that relied on cooperative leaming, that
could attract participation in educational self-development, not as a
means but as an end itself, providing an enhanced quality of life, bonds
with others, shared experences of personal meaning, would be an
education well adapted to the ethic of enough.

A competitive ethos of "'more" can take hold among people when
they feel they can safely compete for possession of finite, limited goods.
Where the competitors become aware that the competition is
fundamentally unsafe and unstable they withdraw from the unbridied
continuation of . In the late twentieth century, the age-long
competitions for national power, pursued through the pursuit of more
population, more armaments, more material output, has become
increasingly unsafe and unstable as armaments become too destructive
to use, populations too large to feed and nurture, and material output
exhausts natural resources and threatens to destabalize world climates
and ecologles. Unlike the various foms of power, which are finite and
relative, education is not a limited good. More education for one need
not mean less for another. Hence, education can be a public purpose,
one pursued by each and all, without an inherently limiting competition
arising, without one person being pitted against the other. Taken as a
means to relative advantage., people have an interest in acquiring
learning and withholding it from others. But taken as an end in itself,
people have an unbound mutual interest -- the educational attainments
of others enriches the educational possibliities that | enjoy. °A leaming
society" is a society adapted to a word of finite resources. A computer-
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based educational system is not the only possible basis for a leaming
society, but Insofar as t can supplant competitive educational
motivations with cooperative ones, and insofar as it can genuinely
broaden educational opportunity by opening muiltiple channels to
knowledge. it will facilitate the emergence of such a soclety. We
propose to explore how well education can serve, In-itself, as the basic
goal of civic life, serving not merely as a means to some other purpose,
but as the good animating the common pursult of the good life.

4] Strengthening Public Participation in Education







8-Sep-90 3 -- What Is To Be Done

3 WHATIs TO BE DONE

We aim to prototype a new system of education, one based on the
intensive use of multi-media information technologies as the primary
means of access to the cultural content of education. To accomplish this
purpose we need to be mindful of its complexity. We cannot simply
apply multimedia technologies to existing components of the
educational system, designing technology-delivered lessons for the
existing cumiculum. Likewise, we cannot simply layout the five major
components of the task in a sequential order -- first designing a new
environment, then developing a new pattemn of motivation, with that
followed by a comprehensive effort to organize the cultural content of
education according to the new principles, proceeding to set up training
programs for teachers, and concluding with an impassioned call for
public support of the new system. To work well on the tasks we need to
proceed with them all, as much as possible in paraillel, with an effort to
note which define the critical path, the timing determining when the
whole can begin to function.

Let us try to situate where things stand in a schematic way. From that
baseline we can chart what is to be done. In this, we will use single terms
- Environment, Motivation, Knowledge. Profession, and Policy -- to
denote the complex domains discussed above. The current situation
confronts us with isolated pleces and parts, each of which has been
fashioned without concem for its place in the whole. Educators are
gaining experience with the diverse components of a new system, but
that is not the same as beginning to put a preliminary version of the new
system together.

Summaries of the Current Situation

» Environment. Here and there, one can find sophisticated efforts
to think out the design of technology-based educational environ-
ments. But insofar as designers have built these visions, they have
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used what we call fransition technology.'® a technology that
bears little relation to what can and should emerge. Insofar as
designers have anticipated a mature technology, they have not
redlly bullt the designs, not for want of technology. but for want of
the Intellectual content with which to test the technology
realistically.!! (See Appendix D, Section 1, p. 187, for a discussion
of major efforts in this areq.)

Motivation and Assessment. Likewise, inquires into the possibility of
aiternative motivational strategies in education occur, but these
generally take place in settings designed for the traditional
system, with materials developed for the sequential cumiculum,
and evaluation procedures devised to sult its ways. (See Ap-
pendix D, Section 2, p. 187, for a discussion of major efforts in this
aredq.)

Knowledge. Numerous multi-media educational units exist,
created to demonstrate concepts or 1o fill niches within the print-
based curiculum. These units have been developed for diverse
specific systems: even if they covered the scope of what the new
system needed, they could not all function together. In that
sense they are neither sequential nor cumulative and they are, all
things considered., still far from covering the full scope of materials
requisite for a cumiculum. A technology-based cumiculum,
sufficient to support a cumulative educational experience for a
cohort of children from start to finish, does not yet exist. (See

10

1

Technological innovation usually foliows an S-curve, along which
change accelerates, ascends, and then tapers off. Many of the
specific innovations in the acceleration and ascent phase but not
very indicative of what the technology will be like as it levels off into
maturity. The standalone microcomputer with a character-based
screen and software on a floppy disk Is as much an artefact of
transition technology as are punchcards, starter cranks, or house-top
TV antennas. We will use the term "mature technology.’ in contrast
to transition technology, to describe the technical characteristics of a
system after the pace of innovation has siowed.

Thus a Media Lab project on the school of the future could have
been done for a number of years and some of the Media Labs
projects may anticipate features of the future educationdl
environment, but the Media Lab cannot redlistically test the
educational effectiveness of those designs because they can deliver
at most a few cultural samples through them, not a wellrounded
education.

Summaries of the Current Situation 44




8-Sep-90 3 -- What Is To Be Done

Appendix D, Section 3, p. 187, for a discussion of major efforts In
this areq.)

» Profession. Teacher training programs for the use of technology in
education have lagged far behind the scope of the task. For the
most part these programs introduce teachers to the use of
transition technology. which may be useful in raising their
consciousness and confidence about the pedagogical potentials
of technology. Professional fralning for work with a mature
educational technology has not begun. (See Appendix D,
Section 4, p. 187, for a discussion of mgjor efforts in this area.)

» Policy. Policy discussions of technology In education have raised
expectations and have begun to define the full scope of the task.
They are limited, however, because the available examples im-
plement transition technology. which may perform quite
differently from the way a mature technology will perform.
Further, the modes of evaluation available have been designed
to document the relative effectiveness of options within the
existing educational system, not to assess aiternatives to it. (See
Appendix D, Section 5, p. 187, for a discussion of major efforts In
this areq.)

Project planners, faced with such a complexity of tasks, need to
decide where the critical path to their implementation lies. Work can
proceed in pardllel on several aspects of the problem, and in due course
a fruitful interaction between the different aspects can emerge. But one
of them will be pivotal, critical, defining how quickly the whole project
can move ahead. With respect to the new educational system, the
critical sector is that of Knowledge. the reorganization of knowledge for
presentation through mult-media systems in ways that differ significantly
from the presentation of knowledge through printed materials. Without
that, new environments will be visionary, not usable; strategies of
motivation will be hypothetical, not actual; reforms of the teaching
profession will be utopian, not practicable; and policy rationales will be
unrealistic, not down-to-earth. In order to develop the new system, we
need to draw together a full multkFmedia knowledge-base that can serve
as the cultural content of a complete education. Without that we are
not coming to grips with the challenge.

Operational Goals of the Project

In order to think out the process for creating this full mult-media
knowledge-base, we again need to put established curiculum-develop-
ment paradigms in abeyance. Essentially we must substitute a cumula-
tive resource for a sequential one. With the sequential curriculum, devel-
opers would work grade-by-grade, following. with one or another distinc-
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tive variation, the typical and mandated syliabuses for subject and age-
group. We are discussing a new system precisely because a compre-
hensive electronic curiculum will not be sequential in the same way that
the traditional curiculum Is and consequently we cannot use the same
strategy of design and development. In order to develop a traditional
curricuilum step-by-step, one can do it a grade at a time. To develop the
new curiculum through a series of steps, something different must be
tried, namely filing out a sparse matrix.'2

Think of a painter composing a large canvas. She does not treat the
whole as a sequence of component panels, say three rows of four, start-
ing at the lower left and compileting the first panel, then moving on to
the one to its right and so on until all twelve are executed, one by one.
She would, instead., sketch the whole composition, making sure that the
essential components of the composition balance and interact
effectively. Then she might roughly fill in much of the painting and bring
some parts to an early, tentative finish while leaving other parts close to
the first sketch. Working here, then there, sometimes making significant
aiterations In the original conception, she completes the whole work.
Such a procedure works, with adjustments, in diverse areas of creation,
where people create functional wholes. We call this process one of filling
out a sparse matrix, and it is the fom of implementation especiaily
appropriate where the elements have not been previously organized into
a set sequence.

To get a better sense of how the lack of sequence daffects the
process of completion, consider a different, but similar, example.
Compare how people distribute themselves in a subway car with how
they board an dirplane when having been assigned sequentially ordered
seats. The dirline attendants will call the passengers by rows, boarding, in
this case, from the back to the front in a way similar to how one
implements a traditional curriculum grade-by-grade. The subway car in
a more random way, as a sparse matrix, with each new passenger
usually seeking to situate himself with the maximum open space between
himseif and other people. The basic algorithm of maximum face-to-face
distance will be further adjusted by factors based on gender, ethnicity,
age, class, and comportment, but however modulated the car fills up,

12 We do not suggest here that the way any particular chid
experiences the multimedia curiculum will be devoid of sequence.
The cumiculum must sustain many different sequential encounters,
and hence it cannot be phased In, step one, step two, step three,
according to a cannonical sequence. Here we are discussing the
problems of curmriculum development, not the characteristics of the

pedagogies that should guide its study.
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not sequentially, but diffusely, with all the space being occupied all the
time at variable levels of density. The multi-media electronic cumiculum
needs to be implemented in this way. 3

How large should our subway car be, so to speak? What should be
the full capacity of the cumulative cumiculum? However sparsely filled
out at the beginning, its scope should be the full range of knowledge
that a highly able undergraduate might be expected to have acquired
on having completed his or her general education. We want to
emphasize that this college-centered scope is appropriate for the K-12
curriculum. We have two main reasons for adopting this scope. First, the
existing system aiready incorporates the content goals of undergraduate
education by providing a means by which students can earn "advanced
placement” credit. it would not be appropriate to have a lesser scope
for the new system. Second, if the new system has a future, it will need to
perform more effectively than the old one, by a significant margin. If the
existing system dliows the gifted few 1o achleve advanced placement,
the new system should engender something approaching that level of
perfomance from the average student. For these reasons, we conclude
that the scope of the new cumiculum should to be that of good
undergraduate general education. 14

13 A movie theater generally fils also in a random way compared to the
sequential boarding of the airplane, with people seeking to situate
themselves in the theater with least obstructed views according to
one or another preferred perspective. Some want to be up close,
others way back; some by an disle, others in the middle. Even with
only a few people in the theater, most of the seating regions will have
someone In it, and as the theater fills, the more popular areas will
pack dense first, but all the areas will fill out according to the play of
preference. The muitimedia electronic cumiculum should to be
implemented in this way, with something in all its parts, but more in
some areas, the whole filing in, something here and something there,
until all that should be included has been included.

14 |Immediately here the question springs forth: how will younger children
be ready to study such an advanced body of knowledge? We
cannot answer this questions, lacking suitable curicular tools to have
acquired experience with which to form an answer. We aim through
our project to create those tools in order to seek answers to this
question. We can observe at his point, however, that the question
gains much of its force from our inveterate habit of thinking about the
course of study as a sequential one in which the child moves through
the succession of grades as a preparation for exposure to the
content of undergraduate study. We confuse the way we do things
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Glven this scope, how will the project proceed? What will its specific
activities be and how will it be organized? Here are operational goals
that we want 1o achieve, with an Iindication of the timespan during
which we will actively work on them.

Environment. Design the physical and temporal layout for work
with the cumuiative, mult-media cumiculum and build versions of
it for use at The Datton School and the District 2 Lab Schools, start-
ing with the 1993-94 school years. Evaluate, refine, and expand
the designs for 1994-95 and 1995-96 to accommodate succes-
sively larger cohorts of students. At the conclusion of this effort,
we should have practical experience in organizing educational
time and space for work with the new system. Deliverables: a
book of designs; two prototype designs built and tested: an
evaluation report based on experience with these. (1991-1996)

Motivation/Assessment. Establish liaison with the multi-media pro-
ject at P.S. 92 to explore pattems of engagement that work with
students. Begin to develop ways of evaluating the performance
of students working with a cumulative, non-sequential, curriculum
and of giving students and teachers feedback useful in individual
and group leaming situations. Extend these explorations with the
groups at Datton and the Lab Schools. At the conclusion of these
explorations, we should have grounded knowledge about the
patterns of motivation that will work with students using a
cumulative multi-media curiculum and practical experience in
assessing and guiding their work with these resources. De-
liverables: cumiculum materials and study tools with appropriate
motivational strategies and assessment resources built into them.
(1991-1996)

Knowledge. Prototype a comprehensive, mult-media cumriculum,
sufficlently full in content for students in the 4th through 9th grade

age-brackets to acquire a cumulative educational experience .

lasting three years. At the conclusion of this effort, we should
have a sound implementation of a new curmiculum, one ready for
further development and evaluation at all levels of education.
Deliverables: a cumulative multi-media curiculum and a practical
integration of mult-media technologies that will allow teachers
and students to use the curmiculum with ease. (1991-1996)

with the way things must be done to the polint of loosing sight of the

fact that we also do things in other ways. Thus, the child did not learn
his mother tongue through sequential study: he was immersed in the
milieu where it was spoken and he learned it by exploration and use,

with that leaming being cumulative for life.

Operational Goals of the Project

48




8-Sep-90 3 - What Is To Be Done

» Profession. Organize a demonstration-design seminar for teachers
from diverse settings to explore the pedagogy of the cumulative
multi-media cumriculum. Use the pedagogical framework
developed in these seminars to prepare cohorts of ten teachers
for 1993-94, 1994-95, and 1995-96 to work with the prototypes and
students at Dalton and the Lab Schools. At the conclusion of
these activities, we should have a group of 30 teachers with
working experience of the new system and a network of
interested schools and teachers through which we can further
develop educational princlples pertinent to a cumulative
curriculum. Deliverables: materials suitable for training teachers to
work with the new curriculum. (1991-1996)

» Policy. Plan and cany out a set of specific studies of policy
problems associated with the cumulative cumiculum. To extend
preliminary experiments with a cumulative multi-media curriculum
into a full-fledged educational system, numerous issues will need
clarification. As we become aware of these, we will try to address
them systematically. At the conclusion of this effort, we should
have reflective reports on selected issues that have impressed us
in the course of exploratory work as problems to be considered in
preparing for larger-scale implementation. Deliverables: a half
dozen or so studies, sultable for public dissemination, of policy
issues raised by the Cumulative Multi-media Curmiculum. (1991-
1996)

In each of these areas we have made preliminary, but comprehensive,
inventories of activities to be accompilished. Full listings of these invento-
ries are in Appendix A. Here we provide a summary indication of the
work o be carried out In each area.

» Environment. We intend to concentrate much of the work on
environmental design in the first half of the project. To explain
what needs to be done, we begin with some assumptions about
very general features of the new educational spaces and
organizations, which we need to initiate design but which may be
revised as we gain experience. We assume that the year-by-year
grade structure will disappear, with the 12 grades replaced by a
broader age grouping consisting of four three-year schools -
Lower School (6, 7, and 8 year-olds), Middle School (9. 10, and 11
year-olds), Upper School (12, 13, and 14 year-olds), and High
School (15, 16, and 17 year-olds). During this project, we expect
to impilement two prototypes of the Middle and Upper School,
one within the Dalton School and the other within the New York
City District 2 Lab Schools. We select these age segments for our
first prototypes for reasons that have to do with the constraints of
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curiculum development and we anticlpate at the end of this
project to have curiculum materials sufficient for a High School
prototype. For this project, however, we wil populate our
prototypes with progressively larger groups by adding, each year,
one class of fourth graders at each location to the Middle School
and one class of seventh graders to the Upper School. A
schematic is at the bottom of this page.

At the end of three years there will be 60 students in the Mid-
dle School at Dalton, and 60 students in Upper School there. At
the Lab Schools, the Middle School and the Upper Schools wil
have 90 students each. Technology-based curicular materials for
each of these groupings will have resources in them adapted to
the developmenfol characteristics of the group. The whole en-
semble of materials, however, will be available to any student
within any group. Thus, as discussed above, the cumriculum will be
cumulative in a way fundamentdally different from the print-based
cumniculum.

8-Sep-90

The Dalton implementation
(120 students & 15 teachers for 1995-96)

The District 2 Implementation
(180 students & 15 teachers for 1995-96)

Middle School Upper School Middle School Upper School
5 2 2% KON NES 222 L0025 2 g 00 :-:F
4th grade e 7th grade £ 93-94 7th grade
4th grade grade [l 94-95 th grade 7th grade
i4th grade: ’ grade &2 95-96 fiath grade _;;;;;; 2
(Each cohort has  (Each cohort has (Each cohorthas  (Each cohort has
2 teachers and 3 teachers and 2 teachers and 3 teachers and
20 students.) 20 students.) 30 students.) 30 students.)
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We will initiate work toward the design of these prototype schools
by drawing up a detailed design program for both -- available
square footage: structural limitations; ventilation, lighting, and
electrical requirements; expected usage pattems; costs con-
straints; and so on. We then will circulate this program to
prospective firms as the basis for a design competition to be
completed by the end of September, 1991. We would expect to
publish all the submissions and to have the winner converted into
detailed plans, with structural renovations completed by June,
1993, so that equipment for the 1993-94 school years could be in-
stalled over the summer of 1993. At this point, the work on envi-
ronmental design would cut back, with attention being concen-
trated on evaluating the effectiveness of the installed designs and
minor adaptations to them being feasible during the summers of
1994 and 1995. The primary opportunity to learn from this first
effort to design a new educational environment would come,
however, in a follow-on project we would expect to propose for
1995-2000, in which these prototypes would be enlarged and
extended into the High School level.

» Knowledge. We plan to begin with two intense, parallel efforts to
specify the physical system for providing access to the curriculum
and to determine its content. In the first, we will research
hardware optlons, user-interface and system software options,
and presentational options. We will then draft system standards
and circulate them to knowledgeable people for comment, in
the light of which we will revise the standards and adopt them for
the project. In the second, we will aim to establish a framework
for consistently dealing with issues of subject matter selection and
providing a rationale for including and excluding matters, with
maintaining presentational coherence across a wide range, with
providing effective tools facilitating study and expression, and
with adopting strategies of clarification and explanation
appropriate for materials included. (See Appendix C, Section 1,
The Stimmir," p. 147, for a discussion of concepts pertinent to the
system specification. )

In the late Spring of 1991, we will begin the first of four suc-
cessive waves of substantive cumiculum development effort.
These will constitute a major part of the overall project. To begin,
we will install development systems at the Institute for Learning
Technologies at Teachers College and the Cooper Union
Research Foundation at Cooper Union. We wil recruit a
development team, with a specialist in each of four areas -
math/science, languages and literature, social science. and
personal skill development —- and with other associates, as well as
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undergraduate and graduate students paid hourly, as
appropriate. This team will work with the senior project members
to select goails for coverage and concentration. Members of the
team will work, over the course of each year, from the beginning
of July through the following June, 10 meet those goals for each
curicular area and then, during July and August, the whole
group will integrate the components into one prototype delivery

system,

Our cuniculum effort will involve two related but distinct types
of activity. One significant component of the cumiculum design
will use existing video, audio, pictorial, and textual materials. The
curiculum development task will require selecting and integrating
these materials into a manageable, usable system and
developing links among them. The other significant component
will entail developing new materials - also video, audio, pictorial,
and textual. The development task here requires not only
selecting and integrating, but more significantly producing the
materials, and it will therefore be far more costly per unit of
material. To hold down costs, wherever possible, we will use
existing materials rather than producing new materials. Towards
this end, the Project Management Group will seek cooperative
arrangements with diverse cultural institutions to gain inexpensive
access to useful collections of material. We will make a special
effort to develop ways of using these collections that hold down
royalty costs. !5

15

We believe these costs can be kept to a minimum. Too many people
think of educational software using an analogy to the textbook. We
suggest, instead, that the textbook will be displaced by a well
developmed implementation of educational technology. Such an
implementation will be much more like a school library than a school
textbook. We think that a large collection of tapes and digitized
materials can be acquired like books in the library and used without
further royatties throughout the school as requested by individual
students. To make this possible, it will be important that the linking
and navigating software store Information about materials in
idependent databases and not require that the information be
uniquely recorded in the material to which # points. Thus, for
instance, If our curculum makes use of a sequence from the Adams
Chronicles or any other tape by including in t machine Instructions
and capacities to load, cue, and play the tape, we would not need
to acquire rights to the tape, but would rather simply need to have
bought a copy of the tape that we hold in the curiculum collection.
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Each cycle of cumriculum development will provide the re-
sources for training cohorts of teachers at the New Laboratory for
Teaching and Leaming at the Dalton School, who wil staff the
prototype Installations there and at the District 2 Lab Schools.
Thus Version 1.0 of the Comprehensive Multi-media Curiculum
should be ready for use in teacher development September 1992;
Version 2.0 should be available for use in the next round of
teacher development and in the prototype Installations starting
September 1993; Version 3.0 will serve the same uses in September
1994; and Version 4.0 will provide the curiculum in the prototypes
starting September 1995. A schematic representation of these
stages appears below.

Curriculum Development Stages

District 2 mplemertateon {750 T3 o] | faol |

Paton mplementaten {5 0 1] [T ofll | Feo
o |
|} axa

Teacher Training

820

P.S. 82 Testin

Version

1991 1992 1983 1994 1985 1996

We anticipate during 1995-96 to be working on a Version 5.0 that
would be well enough filled out in substance to begin prototyping
with high school students and anticipate a follow on project
through the iate 1990's in which our implementations extend from
the upper elementary through high school and continually
expand in scale.

» Profession. We belleve diverse teachers should participate in the
design and development of the cumulative cumiculum. In
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addition, the prototypes we plan will require ten full-time teachers
in 1993-94, twenty In 1994-95, and thirty in 1995-96. We do not
want to engage teachers In an unstructured way, vaguely asking
them how they think technology in education should be used.
Instead. we plan to establish a demonstration-design resource for
working with teachers systematically. This resource will be located
in the New Laboratory for Teaching and Leaming where we plan
to hold Saturday workshops through each school year with
teachers recruited through the Mayor's Public/Private School
Partnership. In these workshops, we will demonstirate the current
version of the Cumulative Multi-media Cumiculum and engage
participants in a participatory desigh process.

We expect to leam three types of things from these demon-
stration-design workshops. First, they should provide a form of
immediate assessment of ideas and implementations. Often one
only needs to show a possible Implementation to someone knowl-
edgeable to see that something will not work well. Second, the
workshops should provide design stimulation, functioning as a
recurring brainstorming opportunity. On seeing one thing, one or
another teacher will say, "Gee, if we can do that, why don't we
try this?" Such reactions will be invaluable in developing the
cumicula. Third, they should provide Insight into the sort of
strategy that we will need to develop in order to implement the
Cumulative Multi-media Curriculum on a wide scale. If the system
is genuinely new, some aspects of it will prove specially confusing
or difficult to manage. From these sessions we should develop
insight into what parts of it confuse people are and how to best
clarify the system. In addition, ten new teachers will need to be
recruited and prepared for each year of full prototyping. The
demonstration-design workshops will help us In recruiting and
training these teachers.

Throughout the work of cumiculum design, throughout the
effort at professional development, and throughout attempts to
create appropriate strategies of motivation and assessment, we
need to search for the pedagogy and educational theory fit for
the new system. Whether it rests on educational research or on
practical experience, most of what people think and say about
education relates to the system built around the sequential
curiculum. In order to build a new system, it will be important to
develop pedagogical principles appropriate to it. If the project
generates new educational ideas, a major mode of self-
evaluation, one especially pertinent to the area of Professional
Development, will emerge. We start with hypotheses about a
pedagogy appropriate for guiding our work. Appendix C,
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Section 2: Toward a Pedagogy for the Cumulative Curriculum, p.
1586, introduces some of these ideas. A measure of the success of
the overall effort will depend on how much, as a result, we can
extend, revise, and improve such ideas.

» Motivation/Assessment. Motivation and Assessment Design will
concern strategies for activating the energies of students,
developing the means for assessing their work, and giving them
useful feedback and guidance. Our first efforts here will be to
design the system to facilitate cooperative leaming. Current
assessment strategles concentrate on normed tests in which
comparisons to the performances of others provides the
reference point. Such procedures do not lend themselves well to
the assessment of group achievements and they provide little
inducement to cooperative inquiry. Further, they do not help a
student understand what he or she knows, but rather they provide
statistical information on how he or she stands relative to others
who also took the test.

Assessment within the new system should be, as much as
possible, criterion-referenced rather than norm-referenced. In cri-
terion-referenced assessment, the matter at issue Is not what other
students have done, but whether or not one knows and un-
derstands the subject. Criterion testing can provide substantive
feedback and help in self-paced, self-directed study. And even
criterion-based evaluation will be too restricting in many ways, for
in making the test, one must set a clear criterion. Students often
need feedback of a sort more subtle than being told “right" or
‘wrong." Like travelers, who are getting to know a termitory,
exploring first this village, then that view, going here and there
with the excitement of discovery, they need orientation from time
to time, a guidebook, maps. It is the sequential context of the
traditional curriculum that puts the angst into assessment, tinging it
with a threat - this pupil might not be ready to proceed. In a
cumulative context, the most important purposes of assessment
will change, becoming perhaps very matter of fact - this student
has been here and done that and she might try this, or that, or
some other thing. Developing such assessment procedures will be
part of creating the overall curiculum resource, and they are
essential components in the full navigational resources the system
can provide its students.

We will start by establishing licison with Kids at the Wheel, a
related project at P.S. 92, which uses a pedagogy of self-expres-
sion through multimedia as a way to engage third and fourth
grade students in the process of leaming. The importance of
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navigational assessment is implicit in the very name of this project
and it should serve for us as a pre-prototyping site informing the
work on Version 1.0 and 2.0 of the Cumulative Multi-media Cur-
riculum. In this situation we will begin to deal with motivational
and assessment issues raised when the leaming situation is open.,
and we will begin to see what happens when groups whose
members have differing strengths and interests, in the sense of
Howard Gardner's *multiple intelligences,” interact with it. To what
degree, in such situations, should students be given free rein to do
what comes naturally and to what degree should each be
encouraged to go against his or her grain?

As we move into the full prototyping stage., we will
concentrate further on developing assessment strategies
appropriate for the mix of motivational strategles used in the
cumculum. Currently, most forms of student assessment make
sense with competitive motivational strategies and they will not
help much. Means will need to be designed to discouraging
students from “plateauing,” or becoming satisfied with a given
level of competence, and from "niching.” or encapsulating their
effort in one area that comes ecslly to them. The demonstration-
design workshops with teachers will probably prove very
important in advancing work on assessment resources. Is the
pupil ready to move to the next stage of the sequence? This is
the basic question in the context of the sequential cumriculum,
Our work in the area of motivation and assessment will depend
for success on our abllity to see clearly that readiness to move on
is no longer the basic question in the context of the cumulative
curriculum.

» Policy. A varety of issues will arise as we proceed that should
trigger systematic policy study. No large-scale system optimizes at
its absolute level of potential peak performance. There is a
complicated balancing between costs and performance.
Nations could improve the performance of their sequential school
systems, as they could push the normal speed of air travel beyond
the speed of sound, but generally they do not do so, for the
added costs, relative 10 probable benefits, in the end become
daunting. Large-scale systemic change s unusual and requires a
convergence of many factors in order to come about. Not all
feasible systems take hold in practice - witness the difficulty in
introducing the metric system of welights and measurements in the
Anglo-Saxon realms. Not all calls, even when broad-based and
well-founded, for the significant transformation of practice result
in effective solutions - witness the difficulty solving problems of
waste disposal in our soclety.
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Mass schooling using the sequential curiculum is an area that
may have been optimized, even though people believe it to be
obvious that schools could do much better if only . . . . If only,
say, the teacher/pupil ratio could be significantly improved.
Would the costs, easily an additional 15% to 40% of current totals,
be worthwhile? If only, say, teacher pay were improved to make
it competitive with more lucrative professions, attracting more of
the best and the brightest into educational careers. Again, would
the costs, again easlly an additional 15% to 40% of current totals, if
not more, be worthwhile? It is not the task of this project to essay
answers to these questions. It should be its task, however, t0 seek
to answer similar questions that will arise should the cumulative
multi-media curriculum be workable in prototype form.

1 What funding issues would arise and need workable solutions
for a prototype to become a system?

1  Would the teaching profession need to change significantly
and, if so, how and would those changes be feasible?

1 Would the mix between education as a venue for research
and the advance of knowledge and education as the
process for disseminating knowledge and skills change and if
50, what would be the consequences?

1 If cooperative leaming begins to displace competitive leam-
ing. how will the needs of practical life to sort skills and to
credential competencies be met?

These are the sorts of questions we should have in mind while
carnrying out the overall project. The overall project will consist of
numerous operational choices and these should be made, not
only with reference to immediate constraints, but also with
respect to a feel for the larger situation. For this reason, we do not
plan to set up a separate group charged with conducting policy
studies. Rather we intend to have that process take place within
the key management group for the project. As the work
proceeds, operational issues will arise that will have significant
policy implications. For instance. different ways of implementing
the database essential for the cumulative mult-media curriculum
may have different consequences vis-a-vis intellectual property
nights, potentiolly making a technically convenient
implementation very costly in the long run. To decide such
operational choices well, with foresight, we should have the issue
of rights and royaltles under careful study. Throughout the
project, we will try to be responsive to such issues and to make
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our operational choices in full awareness of the broad horizon of
relevance.

Project Structures

To achieve our operational goals, we need an effective
organizational structure. The key structure will consist in a Project
Management Group, composed of senlor participants in the project,
that will meet quarteny, if not more often, to monltor work In all aspects of -
the project. Two standing sub-groups will overiap with the Project
Management Group - the Professional Development Group and the
Curriculum Design Group. The first of these will combine responsibllity for
Environmental Design, Motivational Design, and  Professional
Development. The second will concentrate on Curiculum Design. The
two sub-groups will plan and conduct the substantive activities of the
project; the Project Management Group will be responsible for the
setting of goals, the allocation of resources, and the selection of
participants..  Extensive overlapping membership will ensure good
communication between the groups - each group represents a distinct
focus of responsibilty and concern more than a different hierarchy of
offices and personnel. A conceptual map of these project structures
appears on page 59. Briefly, here is the composition and purview of
each.

» Project Management Group. This Group will run the overall
project and will include the following:

1 Project Director, Robert McClintock, who will serve as the
Manager of Curriculum Design;

1 Project Co-Director, Frank Moretti, who will serve as the
Manager of Professional Development;

1 Manager of Environmental Design, to be recruited;

1 Manager of Motivation and Assessment, to be recruited;
1 Project Executive, to be recruited;

1 2 Policy Studies Associates, to be recruited; and

7 4 Project Principals to be assigned by IBM Research.

The Project Management Group wil meet regularly and
colliegially discuss ail aspects of the project. It will set priorities,
allocate resources, and hire project staff and participants. Usually
the Group wil make decisions by consensus, but where
uncertainty or disagreement predominate, it wil be the
responsiblility of the Project Director in consultation with the Co-
Director to make decisions and to take action. Policy Studies wil
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Project Structures and Activities
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be managed directly by the Project Management Group. The
other substantive areas will be managed through the two sub-
Qroups.

» Protessional Development Group. Frank Moretti, Project Co-Direc-
tor, will chair the Professional Development Group. Its member-
ship will include the Manager of Environmental Design and the
two Environmental Design Assoclates, the Manager of Motivation
and Assessment and the Motivation and Assessment Associate,
and the two Professional Development Associates. The Project
Director and Project Executive will serve ex officio and two of the
Project Principals from IBM Research should aiso participate. This
will make a regular membership of twelve. This group will set and
monitor the agenda of substantive work in the areas of environ-
ment, motivation and assessment, and professional development.
See page 101 for a preliminary listing of this agenda.

» Curriculum Design Group. Robert McClintock, Project Director, will
chair the Curriculum Design Group. Its membership will include
the System Design Manager, the Math/Sclence Cumiculum Man-
ager, the Social Science Curiculum Manager, the Personal Skill
Cumiculum Manager, and four Cumiculum Design Associates. The
Project Co-Director and Project Executive will serve ex officio and
two of the Project Prncipals from IBM Research should also par-
ticipate. This will make a regular membership of fourteen. This will
make a reguiar membership of twelve. This group will set and
monitor the agenda of substantive work on developing the
cumulative cumiculum. See page 99 for a preliminary listing of this
agenda.

Key People

We propose a comprehensive redesign of the educational system
and to accomplish this purpose. we need an unusually broad range of
participants. We want 1o set the project up, however, with several strict
ground rules concerning the recruitment of participants. Often an
extensive roster of participants precedes a project, with the result that
funding. when secured, tends to become funding of the participants
rather than funding of the project. This weakens the abllity to manage
the overall project and diffuses effort. We explicitly seek funding for the
project, not for a predefined roster of participants. Only two roles,
Project Director to Robert McClintock, and Project Co-Director to Frank
Morettl, have been assigned to individuals at this point. If funded, the first
major activity they will have, as the inltial implementors of the project, will
be to start recruiting further participants.
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What we describe here, and have used in making our budget esti-
mates, Is a roster of roles, of capacities, that we will need to fill with cre-
ative effect in camnying the project out. In the following paragraphs, we
provide an initial inventory of these roles along with some remarks for
each about our budgeting assumptions and about how we expect to
recruit appropriate participants.

Project Management Group. In addition to the roles listed below, the Pro-
Ject Management Group will include the four Project Principals from IBM
Research. Although we structurally identify this and the two sub-groups
as having differentiated memberships, operationally, memberships may
be redefined as appropriate to the tasks at hand.

» Project Director and Curriculum Design Manager. Robert McClin-
tock will fill this role. It has been budgeted at 50% of an annual-
zed academic salary, to be accounted for as 2/5th's released
time and 10% overage. The Project Director will have final
decision making responsibiity, and when the Project
Management Group does not share consensus or is uncertain
about the proper course, the Project Director should, after
consulting with the Co-Director, make the necessary decisions
and toke the appropriate actions. In dallocating areas of
emphasis between the Director and the Co-Director, the Director
will accentuate the intellectual, academic concerns of the
Project, being the chief spokesperson for the ideas associated
with it. The Curiculum Design Manager will be responsible for
organizing and managing the process of developing the
cumulative cumiculum. He will chair the Curriculum Design Group
and be responsible for seeing that it functions effectively.
McClintock’s vita will be found in Appendix B, pages 116 10 122.

» Project Co-Director and Professional Development Manager.
Frank Moretti will fill this role. It has been budgeted at 50% of an
annual salary, to be accounted for as 2/5th's released time and
10% overage. The Project Co-Director will work with the Director
on all aspects of the project, advising on issues that cannot be
decided by consensus. In allocating areas of emphasis between
the Director and the Co-Director, the Co-Director will accentuate
the public involvements with significant power groups - schools
and school boards, teachers and administrators, associations and
other relevant groupings. The Professional Development
Manager will be responsible for involving teachers and other
educators in the design and development work of the Project, for
staffing the prototype Iimplementations. He will chair the
Professional Development Group and be responsible for seeing
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that it functions effectively. Moretti's vita will be found In
Appendix B, pages 130 to 132.

» Project Executive Director. This will be a full-time senior staff po-
sition for the project, budgeted at an annual base salary of
$65,000. The person 1o be recruited should have proven execu-
tive capachy in substantial technology-based projects. The per-
son should be quick to grasp the ideas associated with the
project and be eager to help bring them to fruition In an
executive, not substantive, role. The Executive Director will be
responsible for seeing that the operations of the project run
smoothly, for tracking budgets and fulfiling institutional
requirements, for setting up meetings and following through on
decisions and directives, for managing day-to-day operations
and for enabling those with substantive responsibilities to
concentrate productively on them. The Executive Director should
be able to understand the responsibilities of each person in the
Project and to work creatively to faclilitate their accomplishment
of the Project godls. The Project Director and Co-Director should
fill the position of Executive Director as soon as possible once the
project commences, with the expectation that the person chosen
will hold the position for the duration of the project, but with an
annual contract, to be renewed year-by-year after a formal
performance review with the Director and Co-Director.

» Environmental Design Manager. This will be a senior project posi-
tion, budgeted at 30% of an academic-year salary to be
accounted for as 1/5th released time and 10% overage. If the
person chosen for this position is a professional designer or
architect, rather than an academic, the salary would be
calculated differently, but we would expect the total amount to
be roughly the same. The Environmental Design Manager will be
a member of the Project Management Group and the
Professional Development Group and will be responsible for
managing the environmental designs appropriate for the
Cumulative Multi-media Curiculum. The person chosen should
have a proven capacity to develop and evaluate technology-
intensive environments, with an appreciation of pedagogical
processes and possess an ability to work both with educators and
with children. This position will carry through the whole project,
but the support positions associated with it will be greater through
the first half of the project. The Project Director and Co-Director
should fill the position of Environmental Design Manager as soon
as possible once the project starts, with the expectation that the
person chosen will hold the position for the duration of the pro-
ject, but with an annual contract, to be renewed year-by-year
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after a formal performance review with the Director and Co-
Director.

» Motivation/Assessment Design Manager. This will be a senior
project position, budgeted at 30% of an academic-year salary to
be accounted for as 1/5th released time and 10% overage. The
Motivation/Assessment Design Manager will be a member of the
Project Management Group and the Professional Development
Group and will be responsible for developing the motivation
strategies and the student assessment resources that should be
integral to the Cumulative Multi-media Curiculum. The person
chosen should have a clear understanding of the opportunity to
depart from the motivation and assessment patterns that seem to
be natural, inherent necessities in the sequential, print-based
cumculum. Experience with the design of cooperative learning
programs and/or criterion-referenced student assessment would
be helpful. The Project Director and Co-Director should fill the
position of Motivation/Assessment Design Manager as soon as
possible once the project commences, with the expectation that
the person chosen will hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
year after a formal performance review with the Director and Co-
Director.

» Policy Study Associate 1. This will be a junior project position,
budgeted as a full-time research assistantship for a doctoral-level
graduate student. The person chosen for the position will be re-
crutted to carry out a specific study within a specific period, to be
defined by the Project Management Group. The first Policy Study
Associate should begin late in the Spring of 1991 and the typical
study should take a year to complete. The person to conduct it
should be chosen from among applicants solicited by the Project
Management Group.

» Policy Study Associate 2. This will be a junior project position,
budgeted as a full-time research assistantship for a doctoral-level
graduate student. The person chosen for the position will be re-
cruited to carry out a specific study within a specific period. to be
defined by the Project Management Group. This second Policy
Study Assoclate should begin in 1992 and the typical study should
take a 2/3rd's of a year to complete. The person to conduct it
should be chosen from among applicants solicited by the Project
Management Group.

Professional Development Group. In addition to the roles listed below,
the Professional Development Group will inciude the Environmental De-
sign Manager, the Motivation/Assessment Design Manager, the Project
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Director, the Executive Director, two Project Principals from IBM Research,
and the Professional Development Manager, who will chair the group.

» Environmental Design Associate 1. This will be a junior project
position, budgeted as a full-time research assistantship for a doc-
torakHevel graduate student. If, as Is possible, the person recruited
to the position is a professional designer or architect, we will
calculate the compensation in a different way but at ap-
proximately the same level. The person or persons who staff this
position will be recruited to perform specific design and design
management functions that wil be set by the Project
Management Group and the Environmental Design Manager.
The position is budgeted through the first half of the project, and
during that time it may staffed on an annual basis, with the skills
needed for the role changing somewhat year-to-year and with
the possibility of different people being hired to fill # one year to
the next as appropriate.

» Environmental Design Associate 2. This will be a junior project
position, budgeted as a full-time research assistantship for a doc-
toraHevel graduate student. If, as Is possible, the person recruited
to the position is a professional designer or architect, we will
calculate the compensation In a different way but at ap-
proximately the same level. The person or persons who staff this
position will be recruited to perform specific design and design
management functions that wil be set by the Project
Management Group and the Environmental Design Manager.
The position is budgeted through the first haif of the project, and
during that time it will be staffed on an annual basis, with the skills
needed for the role changing somewhat year-to-year and with
the possibility of different people being hired to fill # one year to
the next as appropriate.

» Motivation/Assessment Design Associate. This will be a junior
project position, budgeted as a full-time research assistantship for
a doctoral-level graduate student. The person or persons who
staff this position will be recruited 1o perform specific research
and development functions that will be set by the Project Man-
agement Group and the Motivation/Assessment Design Manager.
The position will last throughout the duration of the project, and it
will be staffed on an annual basis, with the skills needed for the
role changing somewhat year-to-year and with the possibility of
different people being hired to fill it one year to the next as
appropriate.

» Professional Development Associate 1. This will be a mid-level
project position, budgeted as a full-time research assistantship for
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a doctoral-level graduate student. The person actudlly holding
the position will probably be a teacher or junior faculty member
committing a considerable amount of his or her time to the
project, in which case we will caiculate compensation on a
different basis but at a similar level. The person recruited to the
position will assist the Professional Development Manager in
designing = and organizing teacher demonstration-design
workshops and help run the teacher preparation activities
leading up to the implementation of our prototypes. The Project
Director and Co-Director should fill this role as soon as possible
once the project starts, with the expectation that the person
chosen will hold the posttion for an extended part of the project,
but with an annual contract, to be renewed year-by-year after a
formal performance review with the Director and Co-Director.

» Professional Development Associate 2. This will be a junior project
position, budgeted as a full-time research assistantship for a
doctoral-level graduate student. The person or persons who staff
this position will be recruited to perform specific research and de-
velopment functions that will be set by the Project Management
Group and the Professional Development Manager. The position
will last throughout the duration of the project, and it will be
staffed during the school year on an annual basis, with the skills
needed for the role changing somewhat year-to-year and with
the possibility of different people being hired to fill it one year to
the next as appropriate.

Cunriculum Design Group. In addition to the roles listed below, the Cur-
ricuium Design Group will include the Project Co-Director, the Executive
Director, two Project Prncipals from IBM Research, and the Curricuium
Design Manager, who will chair the Group.

» System Development Manager. This will be a mid-level project
position, budgeted at 30% of an academic-year salary to be ac-
counted for as 1/5th released time and 10% overage. The System
Development Manager will work with the Curriculum Design Man-
ager and the Project Management Group to develop hardware
and operating system standards for delivering the Cumulative
Mutti-media Cumriculum and will oversee the installation and use of
development and prototyping systems. The person recruited to
the role should grasp the educational intents of the whole project
and be able to implement local area networks, multi-media
development and presentation platforms, and muititasking
graphical user interfaces. The Project Director and Co-Director
should fill the position of System Development Manager as soon
as possible once the project starts, with the expectation that the
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person chosen wil hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
year after a formal performance review with the Director and Co-
Director.

» Math/Science Curriculum Manager. This will be a mid-level
project position, budgeted at 30% of an academic-year salary to
be accounted for as 1/5th released time and 10% overage. The
Math/Sclence Curiculum Manager will work with the Curmriculum
Design Manager and the Project Management Group to design
and implement the components of the Cumulative Multi-media
Curiculum devoted to math and science. The person recruited
to the role should have a full, advanced sense of the uses of
mathematics and science in contemporary culture and a
creative capacity to apply information technologies to making
mastery of these subjects accessible to diverse students. The
Project Director and Co-Director should fil the position of
Math/Science Curriculum Manager as soon as possible once the
project starts, with the expectation that the person chosen will
hold the position for the duration of the project, but with an
annual contract, to be renewed year-by-year after a formal
performance review with the Director and Co-Director.

» Languages/Literature Curriculum Manager. This will be a mid-level
project position, budgeted at 30% of an academic-year salary to
be accounted for as 1/5th released time and 10% overage. The
Languages/Literature Cumiculum Manager will work with the Cur-
riculum Design Manager and the Project Management Group to
design and implement the components of the Cumulative Mutti-
media Curiculum devoted to mastering the tools of spoken and
written expression, to crafting a sensiblility for traditions of verbal
and visual creativity. The person recruited to the role should be
responsive to all forms of effective communication, grasping ot
once the rigor of their basic entaliments and the diverse subtleties
of their distinctive nuances. He or she should see the new
technologies for using word and image, not as a threat fo
established forms of expression, but as an opportunity to renew,
extend, and Invigorate them, The Project Director and Co-
Director should fill the position of Languages/Literature Cumiculum
Manager as soon as possible once the project starts, with the
expectation that the person chosen will hold the position for the
duration of the project, but with an annual contract, to be
renewed year-by-year after a formal performance review with
the Director and Co-Director.
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» Social Science Curiculum Manager. This will be a mid-level pro-
Ject position, budgeted at 30% of an academic-year salary to be
accounted for as 1/5th released time and 10% overage. The
Social Science Cumiculum Manager will work with the Cumiculum
Design Manager and the Project Management Group to design
and implement the components of the Cumulative Multi-media
Curmiculum devoted to clarifying social and economic conditions,
historical and cultural traditions, and political and philosophic
ideas. The person recruited to the role should understand how to
use multicultural resources to help each person form a strong
sense of self-worth and Iidentification with insplring examples of
humane aspiration. The Project Director and Co-Director should
fill the position of Social Science Cumiculum Manager as soon as
possible once the project starts, with the expectation that the
person chosen will hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
year after a formal performance review with the Director and Co-
Director.

» Personal Skills Curriculum Manager. This will be a mid-level project
position, budgeted at 30% of an academic-year salary to be
accounted for as 1/5th released time and 10% overage. The Per-
sonal Skills Curriculum Manager will work with the Cumiculum De-
sign Manager and the Project Management Group to design and
implement the components of the Cumulative Multi-media
Curriculum devoted to developing the distinctive capacities that
mark each individual's skill a coping with the world and redlizing
his or her potential to contribute to the common weal. The
person recruited to the role should have keen appreciation of art
and music and should have a good insight into the ways people
build up their personail skills. The Project Director and Co-Director
should fill the position of Personal Skills Cumiculum Manager as
soon as possible once the project starts, with the expectation that
the person chosen will hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
year after a formal performance review with the Director and Co-
Director.

» Curriculum Design Associate 1. This will be a junior project posi-
fion, budgeted as a full-time research assistantship for a doctoral-
level graduate student. The person actually holding the position
may altematively be a teacher or junior faculty member commit-
ting a considerable amount of his or her time to the project, in
which case we will calculate compensation on a different basis
but at a similar level. The person or persons who staff this position
will be recruited to perform specific research and development
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functions that will be set by the Project Management Group and
the Cumiculum Design Manager. Through this role, we will com-
mission iImplementation of particular cumiculum components. The
position will last throughout the duration of the project, and it will
be staffed on an annual basis, with the skills needed for the role
changing somewhat year-to-year and with the possibility of differ-
ent people being hired to fil # one year to the next as
appropriate.

» Curriculum Design Associate 2. This will be a junior project posi-
tion, budgeted as a full-time research assistantship for a doctoral-
level graduate student. The person actudlly holding the position
may altematively be a teacher or junior faculty member commit-
ting a considerable amount of his or her time to the project, in
which case we will calculate compensation on a different basis
but at a similar level. The person or persons who staff this position
will be recruited to perform specific research and development
functions that will be set by the Project Management Group and
the Cumiculum Design Manager. Through this role, we will com-
mission implementation of particular curiculum components. The
position will last throughout the duration of the project, and it will
be staffed on an annual basis, with the skills needed for the role
changing somewhat year-to-year and with the possibility of differ-
ent people being hired to fil it one year to the next as
appropriate.

» Curriculum Design Associate 3. This will be a junior project posi-
tion, budgeted as a full-time research assistantship for a doctoral-
level graduate student. The person actuadlly holding the position
may atternatively be a teacher or junior faculty member commit-
ting a considerable amount of his or her time to the project, in
which case we will calculate compensation on a different basis
but at a similar level. The person or persons who staff this position
will be recruited to perform specific research and development
functions that will be set by the Project Management Group and
the Cumiculum Design Manager. Through this role, we will com-
mission implementation of particular curiculum components. The
position will last throughout the duration of the project, and it will
be staffed on an annual basis, with the skills needed for the role
changing somewhat year-to-year and with the possibility of differ-
ent people being hired to fil  one year to the next as
appropriate.

» Curriculum Design Associate 4. This will be a junior project posi-
tion, budgeted as a full-time research assistantship for a doctoral-
level graduate student. The person actually holding the position
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may altematively be a teacher or junior faculty member commit-
ting a considerable amount of his or her time to the project, in
which case we will calculate compensation on a different basis
but at a similar level. The person or persons who staff this position
will be recruited to perform specific research and development
functions that will be set by the Project Management Group and
the Cumiculum Design Manager. Through this role, we will com-
mission implementation of particular curiculum components. The
position will last throughout the duration of the project, and it will
be staffed on an annual basis, with the skills needed for the role
changing somewhat year-to-year and with the possibility of differ-
ent people being hired to fil # one year to the next as
appropriate.

Project Staff.

» Project Administrator. This will be a full-time office management
position of considerable importance to the success of the project.
Unlike the Executive Director, who needs a broad, sympathetic
understanding of the project, this position will not require such
substantive involvement. Nevertheless, the person recruited to
the role should excel in the effective use of office technology.
should be able to keep minutes, transcribe dictation accurately
and efficlently, use spreadsheets and desktop publishing
resources, be resourceful and responsive in handling telephone
messages, scheduling of appointments, and generally keeping
the flow of information and ideas smooth and easy within the
project. As necessary, the person in this role should be adept in
directing temporary office help. The Project Director and Co-
Director should fill the position of Project Administrator as soon as
possible once the project commences, with the expectation that
the person chosen will hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
year after a formal performance review with the Director and Co-
Director.

» Project Coordinator -- New Laboratory for Teaching and Leaming.
This will fund a portion of the salary of a staff member of NLTL so
that he or she can act as Project Coordinator for the activities at
that site. In this role, the person will be responsible to the Project
Executive Director and will generally be the dailly presence of the
Executive Director at NLTL. The Project Director and Co-Director
should fill the position of Project Coordinator as soon as possible
once the project commences, with the expectation that the
person chosen will hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
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year after a formal perfomance review with the Director and Co-
Director.

» Project Coordinator -- Cooper Union Research Foundation. This
will fund a portion of the salary of a staff member of CURF so that
he or she can act as Project Coordinator for the activities at that
site. In this role, the person will be responsible to the Project
Executive Director and will generally be the dally presence of the
Executive Director at CURF. The Project Director and Co-Director
should fill the position of Project Coordinator as soon as possible
once the project commences. with the expectation that the
person chosen will hold the position for the duration of the
project, but with an annual contract, to be renewed year-by-
year after a formal performance review with the Director and Co-
Director.

» Hourly Employee 1. This funds hourly work at $§7.00 per hour plus
$1.75 per hour benefits for approximately 38 weeks per year, 40
hours per week. The position will generally be filled by masters
level or undergraduate students to perform roles that the project
needs to have done and that wil contribute to the student's
educational development. The Project Management Group will
authorize requests within the project for hourly work and the
Executive Director will help find people with suitable skills for the
job.

» Hourly Employee 2. This funds hourly work at $7.00 per hour plus
$1.75 per hour benefits for approximately 38 weeks per year, 40
hours per week. The position will generally be filed by masters
level or undergraduate students to perform roles that the project
needs to have done and that will contribute to the student's
educational development. The Project Management Group will
authorize requests within the project for hourly work and the
Executive Director will help find people with suitable skills for the
Jjob.

» Hourly Employee 3. This funds hourly work at $§7.00 per hour plus
$1.75 per hour benefits for approximately 38 weeks per year, 40
hours per week. The position will generally be filled by masters
level or undergraduate students to perform roles that the project
needs to have done and that will contribute to the student's
educational development. The Project Management Group will
authorize requests within the project for hourly work and the
Executive Director will help find people with suitable skills for the
job.

Key People 70




8-Sep-90 3 -- What Is To Be Done

» Hourly Employee 4. This funds hourly work at $7.00 per hour plus
$1.75 per hour benefits for approximately 38 weeks per year, 40
hours per week. The position will generally be filed by masters
level or undergraduate students to perform roles that the project
needs to have done and that will contribute to the student's
educational development. The Project Management Group will
authorize requests within the project for houry work and the
Executive Director will help find people with suttable skills for the
job.

» Hourly Employee 5. This funds hourly work at $7.00 per hour plus
$1.75 per hour benefits for approximately 38 weeks per year, 40
hours per week. The position will generally be filed by masters
level or undergraduate students to perform roles that the project
needs to have done and that will contribute to the student's
educational development, The Project Management Group will
authorize requests within the project for hourly work and the
Executive Director will help find people with suitable skills for the
Job.

IBM Project Principals. We invite substantive participation by IBM Watson
Research Labs and believe that such participation should be an integrail
component of the project. It would be, of course, up to the managers of
IBM Research to decide who to assign to the project and what skills and
interests they should have. However, it would be very helpful if par-
ticipants had interests such as the following, which would round out the
competenciles encompassed in the effort,

» [IBM Research Participant 1. Muiti-media authoring and its uses in
education - Don Nix. Dr. Nix has collaborated extensively with
the Institute for Leaming Technologies, where joint-study projects
using Handy have been taking place since 1985, and the Dalton
School, where a precursor project to Kids at the Wheel took
place. The pre-prototyping site, Kids at the Wheel at P.S. 92, is
managed by a Teachers College doctoral candidate and the
expressive learning Ideas essential to that project relate closely to
the effort to build a cumulative curriculum that we are proposing.

» IBM Research Participant 2. Local area networks and digital
video. While these two areas of expertise do not need to go
together, they are linked in our project and it would be helpful to
have people from I[IBM Research with expertise In these
technologles. We believe that the full educational use of digitized
materials, especially multiFmedia materials, requires that they be
accessed from local area networks. Special technical issues arise
with such access and we believe the project would gain much
from IBM's input in this area.
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» IBM Research Participant 3. Intelligent tutorials and background
diagnostics. We are not so much interested here in a designer of
tutorial programs than in someone versed in creating programs
that can run in the background and keep track of what a
computer user s doing, offering suggestive advice when
requested. Assessment and navigational resources required by
the cumulative curiculum will require Iinnovative program
development of this type. IBM Research can efficiently provide
the project help in this area.

» IBM Research Participant 4. iImaging and systems interfacing. In
developing the overall project needs, we have concentrated on
defining the cultural and education capacities that need to be
mobillized In order to develop the cumulative cumiculum. A
participant from IBM Research with strong systems engineering
skills would help ensure the effective translation of educational
concept into functional system.

Participating Groups

In order to provide settings in which this spectrum of possibliities can
be explored without undue ceénstraint, practical educational sites need
to be included where current practice Is relatively indeterminate and
susceptible to significant restructuring. We include several emerging
special schools and programs as part of our research and development
consortium in order to have such locations where the restructuring of
education can be explored.

As we have suggested in the previous section, we invite the
substantial and integral collaboration of IBM Research in the over-all
effort. We believe it essential to the fullest success of the project. Those
who invent the essential structure of an education system that is suited to
making full use of information technologies will need to understand the
general possibilities of those technologies. But the interaction between
the technology and the system will be reciprocal: as the new
technologies will not leave the educational system unchanged, so the
emerging educational system will not leave the technologies unaffected.
Thus, we expect educational ideas to emerge from the work we propose
that will carry implications for the design and development of the
enabling technical systems. So that the development of those enabling
systems can be timely, it Is important that IBM Research be a full
participant in this process.

» Institute for Leaming Technologies, Teachers College, Columbia
University, will provide over-all project management, key
researchers, and general integration of the effort here proposed.
Teachers College has diverse researchers in education, with a
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significant group specialzing in the uses of technology In
education. Robert McClintock, director of the Institute for Leamn-
ing Technologies has a special concern for the design of multk-
media curricular resources, particularly in the social studies.
Teachers College has a significant record of funding from IBM,
having conducted projects with support from IBM University
Relations, IBM Academic Information Systems, and IBM Watson
Research Labs. Fuller information on Teachers College and the
Institute appears in Appendix B below, pages 105 to 116.

» The New Laboratory for Teaching and Leaming, the research arm
of the Dalton School, will coordinate project efforts at school sites.
The Dalton School is a progressive, independent school, based in
Manhattan. The New Laboratory, and its Executive Director,
Frank Moretti, maintain collaborative relationships with diverse
institutions, among them:

several graduate schools of education such as the New York
University School of Education, Heatth, and Nursing; Teachers
College, Columbia University; and the Bank Street College of
Education;

specific public schools, particularly those in New York's
District 2, including that distict's three new Laboratory
Schools and The School of the Future; and

a more general network of schools throughout the five
Boroughs of the City, public and private, through the NYC
Mayor's Public-Private School Partnership.

The New Laboratory houses a spectrum of experiments, many of
them technology-based and many caried out in partnership with
the above institutions.

In the context of this proposal, the New Laboratory will provide
professional and technical support, as well as coordinate the
projects' efforts at various school sites throughout New York City.
The Dalton School, home of the New Laboratory, has initiated a
major architectural renovation, with prority given to redesigning
instructional space along the theoretical lines indicated in this
proposal. This, coupled with opportunities to instructional spaces
and schedules in the Laboratory Schools and The School of the
Future, makes these ideal sites for this project. For two years,
Robert McClintock and Frank Moretti have been engaged in
work planning the Dalton renovations, which are scheduled to
begin in January, 1992. More extensive information on the Dalton
School and the New Laboratory, and the Mayor's Partnership
appears in Appendix B, pages 122 to 129.
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» The Laboratory Schools (elementary, middie, and high school) are
experimental ventures protected from the trammels of the usual
curiculum constraints and free to explore new educational
modalities such as those described in this grant proposal. These
schools are being phased into existence, under the sponsorship of
Mr. Anthony Alvarado, Superintendent of District 2, with the help
of Gwyn Solomon, Ken Forman, and Jackie Ancess, all District 2
administrators. The New Laboratory for Teaching and Leaming at
Dalton has collaborated in developing the vision of these
institutions. More detalled information on the Lab Schools
appears in Appendix B, page 140.

» The Mayor's Public-Private School Partnership is a network of 50
public and private schools throughout the five Boroughs of New
York City, supervised by an advisory board of public and private
school educators - Gardner Dunnan, Amina Abdur-Rahman, Lee
Blake, Howard Hadest, Joseph Blaney, Bea Ramirez-Epstein,
Rosalie Byard, Sheldon Lindenbaum, and Naomi Hil. The
partnership resutted from the collaboration of the former Mayor of
New York and the administration of the Dalton School, which
provided the actual effort to create the partnership's
infrastructure.  With continuing sponsorship from the current
Mayor, the partnership provides a varegated experimental
sefting for the exploration of the new curicular possibilities that
powerful information technologies create. Through the
partnership, the project here proposed can recruit extensive
involvement by teachers and educators. More extensive
information on the Mayors Partnership appears in Appendix B,
pages 133 to 134.

» The Cooper Union Research Founddation, a design, research, and
policy initiative being taken by The Cooper Union for the
Advancement of Science and Art, can provide environmental
design and visualization resources to the project, as well as
technical expertise. Robert McClintock has worked extensively
with the president of The Cooper Union, John Jay Iselin, in
exploring how multi-media information technologies can improve
access to higher education. The Cooper Union, combining
schools of engineering, architecture, and art, offers much needed
design resources to the project we propose. More detailed
information on the Cooper Union and its Research Foundation
appears in Appendix B, pages 135 to 139.

» Kids at the Wheel, an expressive learning project at P.S. 92, will be
an excellent pre-prototyping and test site for the project. Unlike
the prototype locations, it will not pemit the restructuring of the
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space and time of the school. But it will provide a valuable place
to explore motivation and assessment ideas, to use the multi-
media curicular database, and to demonstrate the system to
others. Most importantly, it will provide a steady dose of realism in
that children with unfavorable life chances will be involved. More
extensive information on Kids at the Wheel appears in Appendix
B. pages 141 to 143.

» Center for American Culture Studies, Columbia University, has had
several extensive projects organtkzing cultural materials for study
and research. Such projects have documented different ethnic
hertages. They have worked extensively with the history of New
York City and bring well-developed contacts with the City's
cultural institutions to the project. More comprehensive
information on the Center for American Culture Studies appears
in Appendix B, pages 144 to 145.

» Resource Providing Institutions: NY Public Library, NY Historical Soci-
ety, Smithsonian Institution, Museum of Broadcasting. WNET, and
so on. New York City is one of the great cultural repositories of the
world. To develop the Cumulative Multi-media Curiculum we will
need access to diverse collections and will draw on those of the
City. as well as ones elsewhere, as needed.

Evaludtion Strategies

Several types of evaluation are built into the project. The first of
these, we call "development evaluation.” it will take place through the
annual cycles of development that we plan, in which each successive
stage of development work will be informed by evaluations of how the
prior stage works. These developmental evaluations will be made by
ourselves and by experienced teachers recruited for the purpose. See
the sub-section of "Profession” for a further discussion of the way teachers
will contribute to our developmental evaluation, page 53. These cycles
of development evaluation will feed back into work on environmental
design, motivation and assessment, the cumiculum design, and teacher
development. Developmental evaluation is probably the most important
form of evaluation for this project.

Another form of evaluation that is integral to the project concerns the
component, "Motivation/Assessment,” which will largely be an effort to
develop assessment measures appropriate for students working with a
cumulative curriculum, and progress in this area will be essential to
enabling formal evaluation of our prototypes to take place. The
Motivation/Assessment Manager will need to have highly developed
evaluation skills, combined with an eagerness to develop new foms of
evaluation that are particularly adapted to students learning through a
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cumulative curiculum. See the sub-section on "Motivation/Assessment”
above, page 55. as well as the discussion of cooperative leaming, pages
23 to 26.

A third form of evaluation, staff evaluation, has been built into the
management structure of the project. In specifying roles we have
stipulated that in all instances, except those of Project Director and Co-
Director, commitments should be on a one-year basis with a formal
review of performance annually. In setting the functions and schedule of
the Project Management Group, we have charged it with conducting
systematic quarterly progress reviews in each of the five work areas of the
project (see page 97}.

Finally, much of the concluding year of the project, will be devoted
to a formal, summative evaluation of all aspects of the effort. Design and
development work on Version 4.0 of the Cumulative Multi-media
Curiculum will end September 1995 and this proposal does not seek
funding for work on Version 5.0. It does include funding for continued
effort through the school year 1995-96. This main tasks in these areas are
indicated for Cumiculum Development in Section 2.1.7. (page 100), for
Environmental Design Iin Section 3.1.6. (page 102), for
Motivation/Assessment in Section 3.2.6. (page 103), and for Professional
Development in Section 3.3.6. (page 103).

As the project evolves, we will clarify precisely what should be
evaluated In these summative efforts. We should define the key
questions relative to the generative goal of initiating a new system of
education based on a cumulative, non-sequential, curiculum. The
prototypes will not yet be a functioning instance of the new system. Only
a few students will have had sustained experience learing with the
prototypes. An outright comparison of results between the new system
and the old will not be possible — at best that can start happening in a
significant way In the first decade of the 21st century. What can be
posed at the cuimination of this project are questions like these:

» Is the Cumulative Multi-media Curriculum well enough filled out to
start a High School prototype?

» Should a Lower School be tried? Are its curricular needs
significantly different?

»  What have we learned about the range of useful motivational
strategies in education? Do the basic ideas about a cumuiative
curriculum need to be revised in the light of these findings?

»  What assessment measures seem most valuable in the context of
the cumulative curiculum? How do students leaming in the
traditional sequential system perform on these measures?
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» What does our experience with the prototype environments
suggest by way of further alterations in layout and schedule?

» What problems will teachers have in adapting to the cumulative
cumiculum? What needs to be done as such an educational
effort ceases to be a special one, staffed by volunteers, and
becomes a mandatory environment that the teacher must, like it
or not, adapt to?

» What leaming problems arise with the cumulative cumiculum?
What sorts of difficulties do different students encounter? What
teaching or mentoring strategies need to be developed further to
help students over those difficulties?

»  Within the context of a cumulative curiculum, are there matters
that should be treated sequentially, learned and discarded, as
such, like the multiplication tables?

» Does the texture and emotional tonality of education seem
different in the context of the cumulative curiculum? Does the
balance of initiative between teacher and students change? Do
support roles such as school librarian or various counselors alter In
significance?

» How do parents react to their children's work with the cumulative
curmiculum? How can their reactions to novelty — *this isn't the
way | learned In schooll" - be distinguished from reactions that
disciose significant aspects about a system using a cumulative
curiculum?

» After a prototype comes field testing. Is the cumulative multi-
media curriculum ready for that?

Budgetary Needs

On pages 78 and 79, an approximate, comprehensive budget
estimate for the project over its five-year, nine-month duration appears.
The estimates reflect assumptions about base salary rate, proportion of
time allocated to the project, and the number of months per year a
position Is active. We assume a 28% benefit schedule. We have not
included institutional overhead or equipment costs in this estimate.
Descriptions of the roles budgeted In this table appear above, pages 61
to 71.

In addition to salary costs, we have four lines in the table for Project
Support Cosls: Teacher Development Costs, Environmental Design Costs,
Project Infrastructure, and Project Materials Acquisitions. We itemize
these in lieu of an overhead percentage.
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Project Management Group 1991 1992 1993
Director; Curricuium Design Manager $51,000 $51,000 $51.000
Co-Director; Professional Development $51,000 $51,000 $51,000
Project Executive — ILT $82.875 $82.876 $82,875
Environmental Design Manager $22,791 $24,863 $24,853
Motivational Design Manager - $22,791 $24,8563 $24,863
Policy Studies Associate 1 $28,050 $30,600 $30,600
Policy Studies Associate 2 $0 $20.400 $20,400
Sub-Total $258,506 $285.600 $285,600
Professional Development Group
Environmental Design Associate 1 $28,050 $30,600 $22,950
Environmental Design Associate 2 $28,050 $30,600 $15,300
Motivational Design Associate $28,0650 $30.600 $30,600
Professional Development Associate 1 $28,050 $30,600 $30,600
Professional Development Associate 2 $10.200 $20.,400 $20,400
Sub-Total $122,400 $142,800 $119,850
ICurriculum Design Group
System Development Manager $17.531 $19,126 $19,125
Math/Science Cumriculum Manager $17.531 $19,125 $19,126
Languages/Literature Manager $17.531 $19.125 $19.125
Socidl Science Curriculum Manager $17.531 $19.125 $19.125
Personal Skills Curriculum Manager $17.531 $19,126 §19,126
Curriculum Design Associate 1 $15.300 $30,600 $30.600
Curriculum Design Associate 2 $16,300 $30,600 $30,600
Curriculum Design Associate 3 $15,300 $30.600 $30,600
Curriculum Design Associate 4 $16,300 $30,600 $30.600
Sub-Total $148,856 $218,025 $218.,025
Project Staff
Project Administrator - ILT $38,250 $38,250 $38,250
Project Coordinafor — NLTL $17.531 $19.125 $19,125
Project Coordinator - CURF $17.631 $19.125 $19,126
Hourly Employee 1 $12,780 $12,750 $12,750
Hourly Employee 2 $12,750 $12,750 $12,750
Hourly Employee 3 $12,750 $12,750 $12.750
Hourly Employee 4 $12,780 $12,750 $12,750
Hourly Employee 5 $12,750 $12,780 $12,780
Sub-Total $137.063 $140,250 $140.,250
Project Support Costs
Teacher Development Costs $38.,400 $115,200 $115,200
Environmental Design Costs $30,000 $60,000 $35.000
Project infrastructure $60,000 $60,000 $60,000
Project Materials Acquisitions $60,000 $60,000 $60,000
Sub-Total $188.400 $295,200 $270,200 |
1991 1992 1993
ofal Estimated Annual Costs $855,225 $1,081,875 $1,033,925
IAdjusted for annual increases @ 6% $855,225 $1,146,788 $1,161,718
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1994 1995 1996 Project Management Group
$51,000 $51,000 $38,250 | Director; Curriculum Design Manager
$561,000 $51,000 $38.250 Co-Director; Professional Development
$82,875 $82,875 $62,156 Project Executive — ILT
$24,863 $24,863 $18.647 Environmental Design Manager
$24,863 §24,863 $18.647 Motivational Design Manager
$30,600 $30.600 $22,950 Policy Studies Associate 1
$20,400 $20,400 $10,200 Policy Studies Associate 2
$285.600 $285,600 $209,100 Sub-Total
Professional Development Group
$0 $0 $0| Environmental Design Associate 1
$0 $0 $0| Environmental Design Associate 2
$30.600 $22,950 $0| Motivational Design Associate
$30.600 $30,600 $22,950 Professional Development Associate 1
$20,400 $20.400 $10.200| Professional Development Associate 2
$81.600 $73,950 $33.150 Sub-Total
Curriculum Design Group
$19,126 $19,125 $14,344 System Development Manager
$19.125 $19.125 $14344| Math/Science Curriculum Manager
$19,125 $19,125 $14,344| Longuages/Literature Manager
$19,126 $19,125 $14344 | Social Science Curriculum Manager
$19,126 $19.125 $14,344 | Personal Skills Curriculum Manager
$30.600 $22,950 $0| Curiculum Design Associate 1
$30.600 $22.950 $0| Curiculum Design Associate 2
$30,600 $22,950 $0| Curriculum Design Associate 3
$30.600 $22,950 $0| Curiculum Design Associate 4
$218.025 $187.425 $71.719 Sub-Total
Project Staff
$38,250 $38,250 $28,688 | Project Administrator — LT
$19,125 §19.1256 $14344 | Project Coordinator — NLTL
$19,125 $19,1256 $14,344 | Project Coordinator — CURF
$12,750 $12,760 $6,375| Houwrly Employee 1
$12,750 $12,750 $6,3756| Hourly Employee 2
$12,750 $12,750 $6.375 Hourly Employee 3
$12,750 $12,750 $6.375 Hourly Employee 4
$12,750 $12,750 $6.376 Houwrly Employese 5
$140,250 $140.250 $89.250 Sub-Total
Project Support Costs
$115,200 $115,200 $48,000 Teacher Development Costs
$0 $0 $0| Environmental Design Costs
$60,000 $60,000 $45,000 Project Infrastructure
$60,000 $60,000 $45,000 Project Materials Acquisitions
$235,200 $235.200 $138,000 Sub-Total
1994 1995 1996
$960,675 $922,425 $541,219 | Total Estimated Annual Costs
$1,144,179 $1,164540 $724,273 | Adjusted for annual increases @ 6%
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» Teacher Development Costs. Costs will be incurred by
engaging teachers in our demonstration-design workshops and
preparing teachers for staffing the prototype installations. We
have estimated these costs by assuming one day per week
released from regular classroom duties for 15 teachers per year,
which amounts to 3 full-time equivalents, whose base salary, we
assume, Is $30.000 and whose benefit rate Is 28%. The actual basis
of involvement for particular teachers may be on some other
basis than the one day per week released from classroom, but it
would incur equivalent costs. In the first and last years, we do not
expect to have a full complement of teacher development
activities, so the cost estimates for those years are lower than for
the middie four.

Environmental Design Costs. We assume that actual costs of
renovations at the prototype sites will be absorbed by the host
schools. We budget amounts in the first three years to cover
special environmental design costs that will arise by virtue of the
project. The figures are at $§5.,000 per month for a period starting
July 1, 1991, and running through August 31, 1993. The spending
flow during this period probably will not be so even.

Project Infrastructure. We estimate costs of $5,000 per month at
the various sites for telephone, supplies, photocopying. mail, and
space.

Project Materials Acquisitions. We estimate costs of $5,000 per
month for acquiing diverse materials for inclusion in the
Cumulative Mutti-media Cumiculum. This will cover the costs of
videotapes, videodiscs, CD-ROM's, texts, software, and the like
that will be integrated into our cumiculum. It does not cover
possible royalty costs. We believe the project as such will not be
liable to pay royalties for materials it uses because they will be
used in non-commercial experimental research and
development. For the most part, we think that, were the
prototype to be distributed on a commercial basis, royaities also
would not be incurred with respect to most of the materials,
provided a copy of those materials was purchased for each
school in which the cumiculum was installed.’¢ The cost of system

software on the developmental and prototype delivery systems is

We believe, thus, that the curiculum will be analogous 1o a school
library, not a textbook. See Appendix C, Section 1, Some Thoughts
Leading to a System Specification, page 147, for further discussion of

this expectation.
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not included in this allocation and should be calculated as part
of the equipment costs.

Equipment Needs

For several reasons, accurately estimating equipment costs is difficult,
The project assumes the avdilability of a mature multi-media computing
environment, when in fact that is still in the process of development, We
know neither how quickly costs will drop with important items to levels
that would pertain with fullscale production nor do we know precisely
what developmental path certain technical possibilities will take. Further,
we can only now guess what equipment we want, for the design and
development work, through which we wil decide on system
specifications and the like, has still to be performed. All the same, we
can provide general assumptions about what we will want and what will
be available, and from that, we can tentatively itemize resources.

Let us begin with a statement of principle: the educational
computing environment should be as functionally powerful as possible
and as standard as possible. We are seeking, through this project, to
substitute a cumulative curriculum for the sequential curiculum. It would
run counter to the idea of the project to introduce a sequentially staged
computing environment - machines of small function for young children
and progressively larger function as the children get older and more
mature. Pages turn from right to left and lines read from left o right, top
to bottom, within English language conventions, whether the reader is
five, fifteen, or fifty. The adult user interface, the adult processing power,
the adult repertoire of software, should be the interface, power, and
repertoire for the child as well. Full-screen graphics take as many MIPs to
generate for children as they do for adulls; response delays are as
distracting to the young as they are to the old. If the adept adult wants
a computer at hand at all times, so oo will the adept child. Standard,
fulkfunctioned technology should be the basis of technology-based
education until we have clear evidence that some other norm, lesser or
greater, makes better sense.

We specify a standard, full-functioned technology. not with respect
to transition technology, but with respect to a mature computing
environment. One cannot be sure what that will be. We will cope with
this uncertainty in two ways, adopting what we call a “centrist* set of
technical choices and moving in an anticipatory relation to the
marketplace. We have just voiced the centrist doctrine: educational
technology should broadly represent the main technological options in
their most functional forms. Education, by its nature, needs to0 be
representative, reflecting in its tools and substance the stuff of the culture.
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Educational technology needs to be used with special pedagogical
intent, but at the same time, it should be acculturating, accustoming the
young to the resources of thought and activity that they will be using
throughout life. Were an educational technology to consist primarily in
esoteric implementations, it would not serve well this acculturating role.

Our second way of coping with the uncertainty over what the
mature computing environment will be involves making anticipatory
choices relative to the market. We do not seek to be a Media Lab,
exploring imaginable educational technologies with no attention to
whether they will ever come to market. Equally, we do not seek to
function as a tralning Iinstitute, giving hands-on experience with the
current repertoire of established products. Rather, we seek to develop
the cumulative cumiculum in anticipation of the market, using
technologies that have been shown feasible and have entered into
development for the marketplace. DV-l, Digital Video-Interactive, is a
good example: development systems are available at a market premium
with the expectation that a new implementation will become widely
available starting in 1993 or so. By remaining centrist and In anticipation
of the market, we should be able to develop the cumulative curiculum
while moving toward a mature technology environment, remaining
uncertalin about exactly when the plateau of functionality will be
reached, but being relatively secure that we will not have staked our de-
signs on technological assumptions that must be discarded, along with
the work and investment premised on them.

With these principles in mind, let us start making a preliminary speci-
fication of technology so that we can estimate the equipment needs of
the project. We will proceed from two directions, one beginning with the
immediate technical environment to be available to the student, the
other with the school level system support needed to sustain it. Here is a
sketch representing a small-group workstation, four notebook computers,
and a video camera. We guess that four is the right size for the small
group - it might prove that two, three, or even five or more is better, but
let us assume four for the purposes of estimating equipment. We leave
unclear exactly how the notebook computers will connect to the smail-
group workstations, and those to the school server, although such con-
nections will be necessary. Here are tentative specifications of each
component.
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Student’s Technical Environment

Video
Camcorder

Small
Group
Workstation

Book | Book Book Book

» Small-group workstation. This should be a PS2/Model 80, running
at least a 386 CPU and co-processor at 25 megahertz, with both
DV-l compression and decompression capacity (or its equivalent),
8 to 16 meg of RAM, a 300+ megabyte fixed disk, and an 8514
color monitor (or its equivalent). The system should work as a
server for the student's notebook computers, with the capacity for
handling up 1o six at once, preferably with a radio or microwave
linkage. The small-group workstation would serve as a multk
media display and editing terminal and as a locus for integrating
work that each student performs on his or her notebook
computer. It would be the prime focus for their cooperative
activities and a channel of exchange between the group and
teachers and other groups. Each student would ailso have his or
her disk directories here.

» Notebook Computers. Each student should have his or her note-
book computer, which should welgh under 5 pounds, and have a
386 CPU, a fine resolution dark on white VGA screen, 8 meg RAM
that will not go dead when the notebook is poweraed down, a full
functioned keyboard and a pointer device: mouse, trackball, or
equivalent.’? A LAN Interface to the small-group workstation

17 if stylus input can be added without Interferring with other
specifications, it should be added. Stylus input would seem most
attractive, however, 10 people who never learned to type (and won't
for some reason do s0) and in cultures such as the Japanese where
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should be easy to connect and disconnect and ample, non-
volatile RAM should take the place of disk drives with permanent
mass storage being on the smallgroup workstation and
accessible from a varety of locations over the school network.
The notebook computers should allow students to be mobile while
having easy access to their basic computing resources. Iideally,
the notebook should be the one *book™ that goes with the
student anywhere and everywhere. Design work will need to be
done 10 make the notebooks unobtrusively secure from loss or
theft, and if that cannot be done effectively, restrictions on the
notebooks' mobility will need to be instituted. Whether or not DV-|
decompression chips should be on the notebooks depends
largely on the progress of flat screen technology.

» Video Camcorder. This should be an 8-milimeter or VHS cam-
corder nomally set adjacent to the small-group workstation moni-
tor, feeding directly into the DV-l compression board so that it can
provide a video component to e-mall. Additionally, students
should be able to take the camcorder to other locations. The
small-group workstation will serve as a digital video editing
console and video input for presentations and study sessions
should come to the workstation from the camcorder and from
the central system repository over the network.

A rather sophisticated central system should support this immediate
technical environment for students. A schematic diagram (page 85)
represents a school server system surrounding sixteen small-group
workstations, with three teacher workstations on it, one large video
display for the whole group, and two smaller projection video systems for
smaller groups. The diagram additionally shows remote links, out and in.
The proportional relation — 4 to a workstation, 64 students as the full
group, 32 to the sub-groups, one teacher to twenty some students - are
very approximate, determined more by the constraints of the page on
which the diagram appears than by design and planning for real situa-
tions. The diagram, however, allows us to define components and their
reiations. We need a large, interactive video display for the whole
group, Intermediate interactive displays for sub-groups, teacher
workstations with essentially the same functionality as the small-group
workstations, a large system server that will store and manage the
Cumuiative Multi-media Cumiculum, and diakin/dial-out capacities
available over the network.

non-alphabetic writing systems are In use. If keyboard and stylus are
equally at hand, which will people who know both prefer?
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Central Server System. This should be a high-speed, high-
capaclty server. We want to tailor it to the needs of the
Cumulative Multi-media Curriculum, not the other way around.
By and large, all the special purpose storage and retrieval
peripherals needed to support the cumiculum should attach
through this server. Through it, we want to manage an extensive
video library, stored probably on standard analog tapes.
accessible remotely through a jukebox system, with requested
material digitized and compressed through DV-l reaktime mode
and sent over the network to the requesting workstation. Some
video material may have been pre-compressed and stored on
CD-ROM or on DAT. In addition to a video library, we expect the
server to manage a large library of texts and images, much of it
on CD-ROMs accessible through a jukebox, and other frequently
called parts of the library on high-speed magnetic disks.

Teacher Workstations. These should have the same functionality
as the small-group workstations, Including a video camera
attached for DV- based e-mall. In addition, teacher workstations
shouid have the capacity to mirror what Is happening on any
other workstation on the system and to work in paraliel with it
Further, a teacher should be able to manage the flow of
information between the system server and other workstations
from a teacher workstation, to make sure that specific materials
needed to sustain small-group projects and the like are properly
disseminated over the system. Finally, each should have a page
scanner with OCR software such as OmniPage and a laser
pageprinter for output.

Video Displays. These will be important components of the
Cumulative Multi-media Curiculum. Genuine mult-media needs
to preserve the power of sustained, sequential presentations such
as well-crafted films. These are usually best experienced in groups
- dil, some, and many. Projection monitor systems that pemmit all
to be one audience and intermediate groups to cohere as
audiences should be under the control of the teacher
workstations, with aggregate input — group polling and the like -
possible from each student's notebook.

Remote Links. Dial-out capacities should provide access to
services and information that may be needed on occasion but
not as integral components of the Cumulative Multi-media
Cumiculum. In addition, these will be important for groups within
one school to interact with students elsewhere. Diakin capacities
should support homework and e-mail exchanges outside of
school hours, and they may be very important in facllitating
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system support and maintenance. Since the Cumulative Multi-
media Cuniculum will require a fulkscreen graphical user
interface, which Is 100 information intensive to work well over
phone linkages, a sub-set of resources that can be used in
character-based formats, will be tagged within the overall
curmiculum for remote access.

We can now provide an approximate estimate of equipment needs
of the project, realizing that these may change as work proceeds. We
can identify three different types of systems: development systems,
demonstration systems, and delivery systems. We will need two of each -
development systems at Teachers College and at Cooper Union;
demonstration systems at the New Laboratory for Teaching and Leaming
and at P.S. 92, and delivery systems at the prototype sites in the District 2
Lab Schools and the Dalton School. The systems will differ in scale, rather
than functionality. The development systems should start up as soon as
possible in 1991; the demonstrations should be installed by September
1991. and the delivery systems by September 1993. All the systems should
be upgraded yearly throughout the project, and the delivery systems will
need to be expanded each year to accommodate new students and
teachers.

» Development Systems. These should consist of one system server
with a small CD-ROM jukebox, two industrial grade tape decks,
and two videodisc players; one teacher workstation with video
camerq; one small-group workstation with video camera; six
notebook computers that can be linked to the small-group
workstation; and one csiling mounted projection video system.
We expect to develop the system using DOS and Windows 3.0 as
an operating environment until  cleady gives way to an
alternative based on OS2 or UNIX. Software should include Novell
386, Word for Windows, Excel, PageMaker, Current, ToolBOOK,
Guide 3.0, Designer 3.0, Actor, Bridge Development Kif, Windows
SDK, Microsoft C 6.0, Glockensplel C++, and an authoring
language for DV-l. The development locations should also be
equipped with a high capacity scanner such as a Kurzwell,
feeding into the server, as well as the page scanner on the
teacher workstation. Sometime, probably in 1993, the tape decks
would need to be expanded to jukebox systems and the CD-
ROM jukeboxes would need to be enlarged. For the sake of
budgeting. an increment of the instaliation cost, say 25%. might
be allocated annudilly to upgrade and expand the systems.

» Demonstration Systems. These should be basically the same as
the development systems, with some subtractions and some
additions. On the minus side, it would require a somewhat more
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restricted software library and would be without the high
capacity scanner. On the plus side, instead of one small-group
workstation, it would have four, and instead of six notebook
computers it would include sixteen, perhaps twenty. Like the
development systems, these would need to be upgraded year by
year, atthough the cost of that relative to the original instaliation
cost would probably be somewhat lower.

» Delivery Systems. These would be like the demonstration systems
except scaled to the prototype installations. In the first year of
prototype operation, 1993-94, these would need 5 teacher
stations and 10 to 15 small-group workstations (40 to 60 notebook
computers) at each location. The size would double the next
year (1994-95), and increase by the same increment the last year
of the project (1995-96). Roughly two video projection systems
would be needed at each location each year.

Cost Sharing

Cost sharng in a narrow sense takes place in numerous embedded
ways in a project of this scale. It Is difficult to analyze them out and put a
precise dollar figure on them. Take, for instance, the development site to
be installed at Teachers College. The actual installation would be In the
Milbank Memorial Library. Video-computer technicians from the Ubrary's
Center for Educational Technology Resources would heip in the
installation and maintenance of the site. Librarians from the Resource
Center, specializing in non-printed educational materials, would help in
the selection and organization of curricular materials. In addition, the
Institute for Leaming Technologies has extensive experience with
educational LAN's derived from a prior IBM grant and the development
work to take place at Teachers College will benefit substantially from a
significant installed base of resources. Similary, the computing facilities at
Cooper Union are well developed to support development work of the
sort we will be doing, for the school has a well-focused concentration of
PS/2 Model 80s.

In addition to significant pre-existing technical instaliations, the project
staffing plans have been drawn up in a way to take advantage of the
concentration of talent in leading research and teaching institutions.
Were the various specialists to be drawn into the project to be supported
by it fulktime, the effort would cost three to five times more than the
amount we seek. The host institutions will be contributing most of the
salary of the participants and the bulk of their support costs. The amount
we have budgeted for Project Support Costs will be far below the actual
overhead costs that will be incurred in maintaining the project. These
cannot be estimated precisely, but were this project to be funded by NSF
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or some other federal source, the overhead would average $500,000 or
more annually.

A more expanded sense of cost sharing is essential to this project,
however. The operational goals of the project are feasible within the
scale of our request, but to carry out the godls that give rise to the effort
will require resources far beyond those requested here. In addition, as
we proceed, opportunities for further research and development work
will keep arising. Indeed, discussions associated with the drafting of this
proposal have aiready produced serious conversations about a joint
effort between this project and the Fischer-Landau Program. which
investigates learning disabilities and gifted children. Issues of student
assessment that arise with the cumulative curriculum relate to assessment
problems Fischer-Landau has been studying. A combined effort, beyond
what we propose here, might be to the mutual advantage of both. The
move 1o develop a Cumulative Multi-media Curriculum will lead to many
such opportunities that can greatly amplify the effort 10 achieve the
operational goals of this project.

To facilitate that, we want to set up a small advisory group to meet
regularly with the Project Director, the Project Co-Director, and the lead
Project Principal from IBM Research. This group would include the
President of Teachers College., the President of Cooper Union, the
Headmaster of the Dalton School, the Superintendent of District 2, and
the Director of IBM Watson Research Labs. The main agenda for this
group wouid concern how best to expand the scope of the project and
its funding, while nelther defiecting the sponsoring Institutions from their
central concerns nor dissipating a well-directed sense of purpose within
the Cumulative Multi-media Cumiculum project. Some opportunities to
extend the project may need to be carefully nurtured in order for them
fo develop and others may need t0 be discouraged as potential
distractions from our fundamental goals. An advisory groups such as this,
representing the Interest and influence of the sponsoring institutions,
would help greatly in prudently handling such matters.
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4 DESIGNING AN HISTORIC TRANSITION

To fulfil the potential of information technology In education,
educators need to invent new solutions in the basic areas that generate
an educational system:

» the environmental structuring of pedagogical space and time,

» the motivational energies that drive educational work by pupils
and students,

» the cunicular and information designs that facilitate accessing
and apprehending the contents of our cultures,

» the organization of educational work to make it challenging and
sustaining to people of talent, and

» the formulation of policies that will move the public to support ed-
ucational activity at a high level.

But can these things be accomplished? Why should we believe that we
can change the current system, with its vast inertias of scale -- contracts,
regulations, procedures, customs, and conventions -- and all its vested
interests - the bureaucracies, unions, associations, clients, and pressure
groups — that thwart smaller-scale reforms? Have we longer-term
strategles for converting our prototypes, if they succeed as prototypes.
into systemic innovations?

To begin, let us note what would define success for our prototype.
We base this project on an implicit premise: traditional schooling with the
sequential curriculum has been optimized as an educational technology
and now offers few opportunities for significantly improving Its
perfoormance. Some evidence seems to challenge this premise. For
instance, Intemational comparisons of school achievement indicate
significant differences in the level of attainments, one nation to the next.
So, too, the substantial differences in achievement between schools
suggests that if all traditional schools could perform as well as the best
among them, a major advance in educational performance might be
attained.

Both comparisons, we think, suggests lllusory expectations for further
perfecting the prevailing system. Neither set of comparisons discriminates
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persuasively between the school-based determinants of educational
achievement and the non-school determinants. Thus the observed
differences do not necessarlly reflect differences in the quality of
schooling, but rather differences in the conditions under which the
schooling takes place. American soclal policy s seriously retrograde in
comparison to social policy operative in most other industrial nations. As
a result, the housing, health, nutition, and welfare of our least
advantaged citizens, urban and rural, compares poorly to conditions In
other advanced nations. Such disadvantages can account for
substantial parts of the differentials In school achievement revealed by
intemational comparisons. Indeed, our low ranking on indicators of
school achievement parallels similar low rankings on many other social
indicators. Further, differentials across nations, localities, classes, and
ethnicities may arise from ail sorts of non-school factors - the way the
culture of mass entertainment and consumption catches the attention of
the young. how an ethos of boredom, despair, and underachievement
spreads within groups and regions. In short, we assert our premise
believing that most of the observed differences in school achievement
result from non-school determinants: the existing system of schooling is a
mature system that cannot perform significantly better than it does as a
result of adjustments within it

Our prototype will be successful if it can serve as the enabling factor
for a new system of education that will have a different, more desirable
spectrum of achievement associated with it. The prototype will succeed
as a prototype If it demonstrates the feasibility of an alternative system, a
system based on a cumulative, not sequential, curiculum, one that
enables access to culture through an integrated mix of media. Assuming
for now that the prototype succeeds as a prototype, have we reason 1o
believe that it can transiate into a system?18 It is easy to imagine a

18 should the Cumulative Multimedia Cumiculum appear to be
successful in the sense that it seems to work, a controversy will erupt
over what measures would be appropriate for judging whether the
spectrum of achievement that would emerge with it would indeed
be more desirable than the spectrum diffracted by the existing
system. Devising a measure for judging the desirability of its results will
not, however, be a key to success or failure in converting the
prototype into an alternative system, for people make choices
between alternative systems largely on intuitive, not on reasoned,
grounds. As the saying goes, "You cannot compare apples and
oranges.” A rationalized choice of optimal means takes place within
a system. The preference for one system rather than another
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successful prototype that, despite an effort to convert it into an
alternative system of education, does not do so. Failed reforms are
legion in history. The earty twentieth-century movement for progressive
education stands as an evident case in point. Progressive prototypes
worked well; their conversion into a new system flopped. Why would the
Cumulative Multirmedia Curriculum be different?

To change a system, one must change its material conditions. Many
falled educational reforms have been refoms in idea only, changes in
method and guiding principles that left in tact the material life of schools.
Such falled reforms have been designed to take hold in the given
environment. Indeed, people even hailed that characteristic as a sign of
the practicality of potential reforms. But ideas that do not affect material
life have little historic staying power. The new system of education that
we envision will change the daily realities of education; it will change the
patterns and structures of educational activity, the locus of study and the
tools employed. The new system will transform education by transforming
the artifacts of educational activity,!?

Stop to wonder how a craftsman succeeds in teaching his
apprentice or a mother passes her skill in cooking to her child. The
pedagogical art is small but sure because the lesson is enforced by the
actudlity of the activity. The master points to the task and gives a tip
when the time is ripe for the apprentice to grasp a new knack. The
hammer has a balance and a feel that allows the novice to quickly
sense how the tool should be used. Culture, not as things thought and
said, but as things made and used, determines what people do and do
not know how to do. To change educdational ideas and principles one

depends on how people form expectations about eventudaiities that
they cannot predict and know firmly.

19 One of the most successful innovations in twentisth-century
education, standardized testing, exemplifies such materiality. The
tests were a new physical tool, administered in places and times set
apart for them, scored with new technologies. The material reality of
standardized testing is crucial to the way it has so quickly and so
widely taken hold, the way it has generated the resources to support
fts further development and extension, the way it commands
attention, forcing schools to teach to the tests and arbitrating success
and fallure throughout the system.

The late Dr. Ben D. Wood, whose generosity and vision led to the
creation of the Institute for Leaming Technologies, was a ploneer in
the testing movement and someone who keenly sensed the
importance of tangibliity in agents of educational change.
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needs to change the tools and conditions of education, otherwise the
old ideas and principles will reassert themselves through the weight of
doing what is done.?2 The teacher's craft is not independent of her tools,
but evident, as with any craft, in the mastery with which she wields them.

Unlike many efforts at change and reform that have centered on
educational "method.” leaving structures and conditions in tact, we aim
to design an alternative material reality, changing the place of
education, its schedule, and the tools and resources in daily use. Our
prototype, if successful, will show that a different set of material
conditions for education are workable, adoptable, and desirable
conditions. The first reason for believing that our prototype may indeed
metamorphose into a systemic change is its materiality, its substantiaiity.
A second reason arises from a wilingness to attend to the redlities of
power and interest.

Educational reformers often do not distinguish sufficiently between
the soclal processes through which an innovation takes hold in practice
and the social consequences of the innovation that has taken hold and
begun to reshape everyday life. Pick a major technical innovation -~ rail
travel, the telephone, the automobile, air travel, television, or what-have-
you. The social consequences of all these systems have been generally
liberating and egalitarian: once established, they have brought options
of movement, communication, information, and entertainment within the
reach of very wide segments of the population, most of whom did not
enjoy such options previously. These social consequences need to be
distinguished from the social processes associated with the introduction
of the technology into use, for these processes are invariably elitist and
anti-egailitarian. The weatthy and powerful benefit first and thelr interests
drive such processes of innovation. We do not say that is the way things
ought to be; simply that is the way they are.

Educators have been poor effectors of innovation because they
have been too eager to be on the right side of every issue, to champion
reforms that will redress injustice, to help primarily the disadvantaged and
those in need. Head Start provides an example. It was a good program
serving a good purpose, but its base of support was too narrow for the
program to have effective staying power and its locus of operation was

2 indeed. one might argue that a reform as Iintellectualist as the
Protestant Reformation took hold in those areas where the material
reality of Catholic liturgy and worship were effectively suppressed
and did not in areas where it survived. The reformers redesigned
places of worship, radically altered their decor, changed clothing
styles and all sorts of detaills of material life.
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too circumscribed for its benefits to endure through the whole of a child's
education. Many educational refoms designed to redistribute the
benefits of the existing system In favor of the least advantaged succumb
to opposition because the political base strongly favorng them is too
narrow. A redistributive change usually starts in an aura of good will, or
high-mindedness in the face of crsls, and groups opposed to it on
grounds of ideology or self-interest will defer, letting the change begin
unopposed, saving their resistance until the time for it is more opportune.
At the first sign of hard times and dubious results, however, support for the
change narrows and its natural opponents emerge, soon to prevail.

We aim, not 1o redistribute the benefits of the cument system of
education. We aim to substitute for # a new system, based on the
cumulative curriculum, one that will improve the benefits for all. In doing
that, we can mobilze a broad base of support, one with staying power in
the face of opposition and constraint. In developing a new system, we
can use the social dynamics of contemporary power to put in place
innovations, the consequences of which wil be liberating and
egalitarian.

To change the system, educators must engage the Iinterest and
power of dominant elites, to work through their interests to the service of
all. Our strategy for innovation is to mobilize the social dynamics of self-
interested and powerful groups to Institute changes, the social
consequences of which will broaden access to excellent education and
empowering cultural resources.  An innovation that serves the
advantaged and the disadvantaged alike is of greater relative worth to
the disadvantaged. by virtue of the law of diminishing retums. For
centuries this proposition has set the strategy of enlightenment, of the
liberal agenda. It is time to reassert it, robust and proud.

New York, New York, with your glorious complexity of peoples and
needs, with your soaring concentration of power and wealth, with your
capacity to attract talent and attention. with your gruff directness and
abrasive realism - with all your contradictions, New York, New York, its up
to you to implement this strategy of change. The City's elites are the most
diverse of the word; and they can mobilize great power, influence, and
purpose in the service of all. They want their children well educated.
They want reversed and redeemed the terrible collapse of hope and life
chances for the fruly disadvantaged. the consequences of which
continuously threaten all. They want the dally level of skil and
intelligence, coursing through the intricate worlds of their activities, to rise
steadily, ever more competent and humane. These are not simple
amenities; these are complex developments that nelther their wealth can
buy nor their will command. These wants are their stake in a substantially
transformed, and a powerfully transforming. system of education. If they
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believe that a better system can be constructed, they will seek it for their
own and use their influence to spread it far and wide simply because in
New York, New York, unlike more sheltered, controlled communities, the
elites have a substantial stake in the common good.

The elites of New York, New York, are, at once. the Rainbow
Coalition, the Amercan ftradition of paticion reform, and the
communication nexus of the word. They are Black and Hispanic and
WASP and Jew and Catholic, new people and old, Italian and Irish,
Korean and Chinese, German and Pole, Czech and Russian, Nordic and
Greek, Indian and Pakistani, and on. and on -~ peoples from everywhere,
pulsing with energy and aspirations. They are resourceful — full of
resources - the resources of real estate, law, finance, communication,
design, industry, science, engineering, fashion, art, film, and philanthropy.
The existing educational system serves them poorly. They can change it.
Simple prototypes can metamorphose into a new system of education,
despite the opposition of inertia and ensconced interests, because the
great energies of a great city will drive the process, from its inception, to
its completion.
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APPENDIX A: -- DETAILED PROJECT ACTIVITY PLANS

Here are listings of the main activities that we have planned for the
overall project. The Project Management Group has direct responsiblility
for policy studies associated with the project, and its main work as a
group will involve conducting quarterly reviews of progress in the five
areas of work -~ environment, motivation/assessment, knowledge,
professional development, and policy study.

1 Project Management Grou 1-Jan-91 27-Sep-96
1.1 Policy 1-Jan-91 27-Sep96
1.1.1 Set Policy Study Strategies 1-Jan-91 22-Apr-N
1.1.2 Policy Study: Round 1 1-Apr-91 30-Aug93
1.1.3 Policy Study: Round 2 1-Apt-92 30-Aug-94
1.1.4 Policy Study: Round 3 1-Apr-93 30-Aug-95
1.1.5 Policy Study: Round 4 1-Apr94 29-Aug6
1.1.6 Summative evaluation of the project 1-Jun-95 27-Sep-96
1.2 Quarterly Reviews 26-Mar-91 27-Sep-96
1.2.1 Quarterly Reviews # 1 25-Mar-91 29-Mar-91
1.2.2 Quarterly Reviews # 2 24-Jun-91 28-Jun91
1.2.3 Quarterly Reviews # 3 23-Sep91 27-Sep-91
1.2.4 Quarterly Reviews # 4 6-Jan-92 10-Jan-92
1.2.5 Quarterly Reviews # § 23-Mar-92 27-Mar-92
1.2.6 Quarterly Reviews # 6 22-Jun-92 26-Jun92
1.2.7 Quarterly Reviews # 7 21-Sep-92 25-Sep-92
1.2.8 Quartetly Reviews # 8 4-Joan-93 8-Jan-93
1.2.9 Quarterly Reviews # 9 22-Mar-93 26-Mar-93
1.2.10 Quarterly Reviews # 10 21-Jun-93 25-Jun-93
1.2.11 Quarterly Reviews # 11 27-5ep93 1-Oct-93
1.2.12 Quarterly Reviews # 12 3-Jan-94 7-Jan-94
1.2.13 Quarterly Reviews # 13 28-Mar-94 1-Apr-94
1.2.14 Quarterly Reviews # 14 27-Jun-94 1-Jul-94
1.2.16 Quarterly Reviews # 16 26-Sep-94 30-Sep-94
1.2.16 Quarterly Reviews # 16 2-Jan-95 6-Jan-95
1.2.17 Quarterly Reviews # 17 27-Mar-95 31-Mar-95
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1.2.18 Quarterly Reviews # 18 26-Jun-95 30-Jun95
1.2.19 Quarterly Reviews # 19 26-Sep-95 29-Sep-95
1.2.20 Quarterly Reviews # 20 8-Jan-96 12-Jan-96
1.2.21 Quarterly Reviews # 21 25-Mar-96 29-Mar-96
1.2.22 Quarterly Reviews # 22 24-Jun96 28-Jun-96
1.2.23 Quarterly Reviews # 23 23-Sep-96 27-Sep-96

The Curiculum Design Group wil manage the organization of
knowledge, the ciitical task in the Cumulative Multi-media Curriculum
Project. The basic divisions of its work will be the same as those in the
other areas - setting preliminary specifications, initial development, three
prototype stages, and a summative evaluation.

‘ 2 Curriculum Design Group 1-Jgrn-91 27-Sep-96
2.1 Knowledge 1-Jan-91 27-Sep-96
2.1.1 System Specification 1-Jan-91 3-Jui-9
2.1.2 Curriculum Specification 1-Jan-91 22-Apr91
2.1.3 Initial Curriculum Development 1-Apr-91 31-Aug92
2.1.4 implementation Prototype | 1-Apr-92 30-Aug-94
2.1.5 implementation Prototype i 1-Apr-93 30-Aug-95
2.1.6 implementation Prototype il 1-Apr-94 29-Aug96
2.1.7 Summative evaluation of the project 1-Jun-95 27-Sep-96

The Professional Development Group will have three main areas of
activity -  Environment, Motivation/Assessment, aond Teacher
Development. Work within each area will have the same overall
organization as that for the Curiculum Development Group and there
should be close coordination between the two through their overiapping
memberships.

3 Professional Development Group 1-Jan-91 27-Sep-96
3.1 Environment 1-Jon-91 27-Sep96
3.1.1 Set space/time specification 1-Jan-91 22-Apr-91
3.1.2 Develop over-all design 1-Apr-91 20-Jun-93
3.1.3 impiementation Prototype | 1-Apr-92 30-Aug-94
3.1.4 implementation Prototype i 1-Apr-93 30-Aug-95
3.1.5 implementation Prototype |l 1-Apr-94 29-Aug-96
3.1.6 Summative evalugation of the project 1-Jun-95 27-Sep-96
3.2 Motivation 1-Jan-91 27-Sep-96
3.2.1 System Specification 1-Jan-91 22-Apr-91
3.2.2 Set motivation/assessment strategies 1-Apr-91 1-Jun-92
3.2.3 Implementation Prototype | 1-Apr-92 30-Aug-94
3.2.4 Implementation Prototype il 1-Apr-93 30-Aug-95
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3.2.5 mpiementation Prototype lil 1-Apr-94 29-Aug-96
3.2.6 Summative evaluation of the project 1-Jun-95 27-Sep-96
3.3 Profession 1-Jan-91 27-Sep96
3.3.1 System Specification 1-Jan-91 22-Apr-91
3.3.2 Demonstration-Design Workshops 1-Apr-91 1-Jun-92
3.3.3 Implementation Prototype | 1-Apr-92 30-Aug-94
3.3.4 Impiementation Prototype i 1-Apr-93 30-Aug95
3.3.5 implementation Prototype Ill 1-Apr-94 29-Aug-96
3.3.6 Summative evaluation of the project 1-Jun-95 27-Sep-96

The similarity in the structure of work in these areas derives from the
sequence of prototyping activities that we plan over five school years.

The specificity of work In each area becomes more apparent by
examining more detailed outlines.

As the critical areq, we first give a more detailed listing of planned
activities for the Curriculum Development Group. in actually
implementing the overall project, each entry In this listing would itself
become a sub-project with its own sub-structure of tasks.

2 Curriculum Design Group 1-Jon-91 27-Sep-96
2.1 Knowledge 1-Jan-91 27-Sep-96
2.1.1 System Specification 1-Jon-91 3-Jul-91

2.1.1.1 Organize Curriculum Group -Jan-91 28-Jan-91
2.1.1.2 Research hardware 29-Jan91 11-Mar-91
2.1.1.3 Research user interface 29-Jan-91 11-Mar-91
2.1.1.4 Research presentational tools 29-Jan-91 1-Mar-91
2.1.1.5 Draft system standards & circulate 15-Mar-91 6-Jun-91
2.1.1.6 Revise & adopt system standards 6-Jun-91 3-Jul-91
2.1.1.7 Prototype development systems 15-Mar-91 6-Jun-91
2.1.2 Curriculum Specification 1-Jan-91 22-Apr-91
2.1.2.1 Organize Curriculum Group 1-Jan-91 28-Jan-91
2.1.2.2 Criteria for including subject matter 29-Jan91 22-Apr-91
2.1.2.3 Set system navigation conventions 29-Jan-91 22-Apr-91
2.1.2.4 Set user tools fo be included 29-Jan-91 22-Apr91
2.1.2.5 Set instructional strategies 29-Jan-91 22-Apr-91

2.1.3 Initial Curriculum Development 1-Apr-91 31-Aug-92
2.1.3.1 Reorganize Curriculum Group 1-Apr-91 26-Apr-91
2.1.3.2 Select representative components 29-Apr-91 5-Juk-91
2.1.3.3 Select foci of concentration 29-Apr-91 5-Jul-91
2.1.3.4 install development systems 1-Jun-91 23-Aug91
2.1.3.5 Develop initial curriculum 1-Juk-91 31-Aug-92

2.1.3.5.1 Math/science materials 1-Jul-9N 26-Jun-92
2.1.3.5.2 Language & literature materials 1-Jul-91 26-Jun-92
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2.1.3.5.3 Soclal science materials 1-Jui-91 26-Jun-92
2.1.3.5.4 Persondl skill materials 1-Juk-91 26-Jun-92
2.1.3.5.5 Integrate components 11-May-92 31-Aug-92

2.1.4 Implementation Prototype | 1-Apr-92 30-Aug-94
2.1.4.1 Reorganize Curriculum Group 1-Apr-92 28-Apr-92
2.1.4.2 Revise System Specification 29-Apr-92 7-Jut92
2.1.4.3 Select representative components 29-Apr-92 7-Jul-92
2.1.4.4 Select focl of concentration 20-Apt-92 7-Jul-92
2.1.4,5 Install prototyping systems 1-Jun-92 21-Aug92
2.1.4.6 Prototype cumiculum for 93/94 1-Jul-92 22-Sep-93
2.1.4.6.1 Math/science materials 1-Jul-92 29-Jun-93
2.1.4.6.2 Language & literature materials 1-Jul-92 29-Jun93
2.1.4.6.3 Social sclence materials 1-Jul-92 29-Jun-93
2.1.4.6.4 Personal skill materials 1-Jul-92 29-Jun-93
2.1.4.6.6 Integrate components 11-May-93 30-Aug-93
2.1.4.6.6 Install prototype delivery systems 1-Jul-93 22-Sep-93
2.1.4.7 Prototype assessment | 1-Sep-93 30-Aug-94
2.1.5 Impiementation Prototype I 1-Apr-93 30-Aug-95
2.1.5.1 Reorganize Curriculum Group 1-Apr-93 28-Apr-93
2.1.5.2 Revise System Specification 29-Apr-93 7-Jur-93
2.1.5.3 Select representative components 29-Apr-93 7-Juk-93
2.1.5.4 Select focl of concentration 29-Apr-93 7-Jul-93
2.1.5.5 Install prototyping systems 1-Jun-93 23-Aug-93
2.1.5.6 Prototype cumiculum for 94/95 1-Jut-93 22-Sep94
2.1.5.6.1 Math/science materials 1-Juk-93 29-Jun-94
2.1.5.6.2 Language & literature materials 1-Jul-93 29-Jun-94
2.1.5.6.3 Social science materials 1-Jul-93 29-Jun94
2.1.5.6.4 Personal skill materials 1-Jul-93 29-Jun94
2.1.5.6.5 Integrate components 11-May-94 30-Aug-94
2.1.5.6.6 install prototype dslivery systems 1-Ju-94 22-Sep-94
2.1.5.7 Prototype assessment |l 1-Sep-94 30-Aug-95
2.1.6 mplementation Prototype il 1-Apr-94 29-Aug-96
2.1.6.1 Reorganize Curricuium Group 1-Apr-94 28-Apr-94
2.1.6.2 Revise System Specification 29-Apt-94 7-Jut-94
2.1.6.3 Select representative components 29-Apr-94 7-Juk-94
2.1.6.4 Select foci of concentration 29-Apr-94 7-Juk-94
2.1.6.5 Install prototyping systemns Ill 1-Jun-94 23-Aug-94
2.1.6.6 Prototype cumiculum for 95/96 1-Jul-94 22-Sep-95
2.1.6.6.1 Math/science materials 1-Jul-94 29-Jun-95
2.1.6.6.2 Language & literature materials T-Jul-94 29-Jun-96
2.1.6.6.3 Socidl science materials 1-Juk-94 29-Jun-95
2.1.6.6.4 Personal skill materials 1-Juk-94 29-Jun95
2.1.6.6.6 Integrate components 11-May-95 30-Aug95
2.1.6.6.6 Install prototype delivery systems 1-Jul-96 22-Sep95
2.1.6.7 Prototype assessment |l 1-Sep-95 29-Aug96
2.1.7 Summative evaluation of the project 1-Jun-95 27-Sep-96
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2.1.7.1 Organize Evaiuation Group 1-Jun-95 28-Jun-95
2.1.7.2 Set evaluation goals & procedures 28-Jun-95 25-Jul-95
2.1.7.3 Prepare evaluation studies 28-Jun95 17-Oct95
2.1.7.4 Conduct evaluation studies 1-Sep-95 29-Aug-96
2.1.7.5 Wiite final project evaiuation 1-Jan-96 27-Sep96
2.1.7.6 Plan further stages of project 1-Jan-96 27-Sep96

The Professional Development Group includes three magjor areas of work -
- Environment, Motivation/Assessment, and Teacher Development. In the
actual project, each of the tasks listed here would become a sub-project
with its own sub-structure of tasks.

3 Professional Development Group 1-Jan-91 27-SepR6
3.1 Environment 1-Jan-91 27-Sep-96
3.1.1 Set space/time specification 1-Jan-91 22-Apr-91

3.1.1.1 Organize environment team 1-Jan-91 28-Jan-91
3.1.1.2 Document site needs & constraints 29-Jan-91 22-Apr91
3.1.1.3 Research available designs 29-Jan-91 22-Apr-91
3.1.1.4 Set program for design competitions 29-Jan-91 22-Apr-91
3.1.2 Develop over-alt design 1-Apr-91 29-Jun-93
3.1.2.1 Reorganize environment team 1-Apr-91 26-Apr-91
3.1.2.2 Hold & judge design compaetitions 27-Apr-91 20-Sep91
3.1.2.3 Plan space layout & schedules 1-Oct-91 30-Mar-92
3.1.2.4 Build new educgational spaces 1-Apr-92 29-Jun93
3.1.3 implementation Prototype | 1-Apr-92 30-Aug-94
3.1.3.1 Reorganize environment team 1-Apr-92 28-Apr-92
3.1.3.2 Revise space/time priorities 29-Apr-92 7-Jul-92
3.1.3.3 Prototype installation for 93/94 1-Juk92 22-SepX3
3.1.3.3.1 Develop study systems 1-Jul-92 29-Jun-93
3.1.3.3.2 integrate components 11-May-93 30-Aug23
3.1.3.3.3 Install prototype environments 1-Jui-93 22-Sep93
3.1.3.4 Prototype assessment | . 1-Sep-93 30-Aug-94
3.1.4 Implementation Prototype Il 1-Apr-93 30-Aug-95
3.1.4.1 Reorganize environment team 1-Apr-93 28-Apr-93
3.1.4.2 Revise space/time priorities 29-Apr-93 7-Jul-93
3.1.4.3 Prototype installation for 94/95 1-Juk93 22-Sep94
3.1.4.3.1 Develop study systems 1-Jul-93 29-Jun-94
3.1.4.3.2 integrate components 11-May-94 30-Aug-94
3.1.4.3.3 Build prototype environments 1-Jul-94 22-Sep94
3.1.4.4 Prototype assessment I 1-Sep-94 30-Aug-95
3.1.5 implementation Prototype Il 1-Apr-94 29-Aug96
3.1.5.1 Reorganize environment team 1-Apr-94 28-Apr-94
3.1.5.2 Revise space/time priorities 29-Apr-94 7-Jul-94
3.1.5.3 Prototype installation for 95/96 1-Jul-94 22-Sep-95
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3.1.563.1 Develop study systems - a4 29-Jun95
3.1.6.3.2 Intfegrate components 11-May-95 30-Aug-95
3.1.5.3.3 Build prototype environments 1-Ju-98 22-Sep-95
3.1.54 Prototype assessment lll 1-Sep-95 29-Aug-96
3.1.6 Summative evaluation of the project “-Jun96 27-Sep-96
3.1.6.1 Organize Evaluation Group 1-Jun-95 28-Jun-95
3.1.6.2 Set evaluation goals & procedures 28-Jun96 25-Jul-95
3.1.6.3 Prepare evaluation studies 28-Jun-95 17-Oct-95
3.1.64 Conduct evaluation studies 1-Sep-95 29-Aug96
3.1.6.5 Wirite final project evaluation I-Jan96 27-Sep-96
| _3.1.6.6 Plan further stages of project 1-Jan-96 27-Sep-96
3.2 Motivation 1-Jan-91 27-Sep-96
3.2.1 System Specification 1-Jan-91 22-Apr-91
3.2.1.1 Organize Motivation/Assessment team 1-Jan-91 28-Jan-91
3.2.1.2 Establish liaison with PS 92 Project 29-Jan-91 22-Apr-91
3.2.1.3 Research motivation possibilities 29-Jan-91 22-Apr-91
3.2.1.4 Research assessment correlates 29-Jan-91 22-Apr-91
3.2.2 Set motivation/assessment strategies 1-Apr-91 1-Jun-92
3.2.2.1 Reorganize Motivation/Assessment team 1-Apr-91 26-Apr-91
3.2.2.2 Develop exploratory stations 27-Apr-91 30-Aug-91
3.2.2.3 Instali study stations of NLTL 27-Apr-91 30-Aug-1
3.2.2.4 Small group motivation/assessment tests 1-Sep-91 1-Jun-92
3.2.3 implementation Prototype | 1-Apr-92 30-Aug-94
3.2.3.1 Reorganize Motivation/Assessment team 1-Apr-92 28-Apr-92
3.2.3.2 Set preferred mix of strategies 29-Apr-92 7-Jul-92
3.2.3.3 Prototype installation for 93/94 1-Jul-92 22-Sep-93
3.2.3.3.1 implement stiategies 1-Jul-92 29-Jun93
3.2.3.3.2 integrate components 11-May-93 30-Aug-93
3.2.3.3.3 Instalt prototype delivery systems 1-Jul-93 22-Sep93
3.2.3.4 Prototype assessment | 1-Sep-93 30-Aug-94
3.2.4 implementation Prototype il 1-Apr-93 30-Aug95
3.2.4.1 Reorganize Motivation/Assessment team 1-Apr-93 28-Apr-93
3.2.4.2 Set preferred mix of strategies 29-Apr-93 7-Jui-93
3.2.4.3 Prototype installation for 94/95 1-Juk-93 22-Sep94
3.243.1 implement strategies 1-Jul-93 29-Jun-94
3.2.4.3.2 Integrate components 11-May-94 30-Aug-94
3.2.4.3.3 Install prototype delivery systems 1-Ju-94 22-Sep-94
3.2.4.4 Prototype assessment |l 1-Sep-94 30-Aug95
3.2.6 implementation Prototype iit 1-Apr-94 29-Aug-96
3.2.5.1 Reorganize Motivation/Assessment team 1-Apr-94 28-Apr-94
3.2.6.2 Set preferred mix of strategies 29-Apr-94 7-Ju-94
3.2.5.3 Prototype installation for 95/96 1-Jul-94 22-Sep-95
3.25.3.1 Implement strategies 1-Ju-94 29-Jun95
3.2.56.3.2 infegrate components 11-May-95 30-Aug-95
3.2.5.3.3 Install prototype delivery systems 1-Jul-95 22-Sep95
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3.2.5.4 Prototype assessment Il 1-Sep-95 29-Aug-9é6
3.2.6 Summative evaluation of the project 1-Jun-96 27-Sep-96
3.2.6.1 Organize Evaluation Group 1-Jun-96 28-Jun95
3.2.6.2 Set evaluation goals & procedures 28-Jun-95 25-Jul-95
3.2.6.3 Prepare evaluation studies 28-Jun95 17-Oct-95
3.2.6.4 Conduct evaluation studies 1-Sep-95 29-Aug96
3.2.6.5 Write final project evaluation 1-Jan-96 27-Sep-96
32646 Pljc.n further stcges of Erode ]-Jﬁcn—% 27-Sep-96
3.3 Profession 1-Jan-91 27-Sep-96
3.3.1 System Specification 1-Jan-91 22-Apr-91
3.3.1.1 Organize Teacher Development team 1-Jan-91 28-Jan-91
3.3.1.2 Plan demonstration-design workshops 29-Jan-91 22-Apr-91
3.3.1.3 Recruit teachers (Mayor's partnership) 29-Jan-91 22-Apr-91
3.3.2 Demonstration-Design Workshops 1-Apr-91 1-Jun-92
3.3.2.1 Reorgonize Teacher Development team 1-Apr-91 26-Apr91
3.3.2.2 Set demonstration-design goals 27-Apr91 30-Aug-91
3.3.2.3 Install study systems at NLTL 27-Apr-91 30-Aug-N
3.3.2.4 Run Demonstration-Design Workshops 1-Sep-91 1-Jun-92
3.3.3 iImplementation Prototype | 1-Apr-92 30-Aug-94
3.3.3.1 Reorganize Teacher Development team 1-Apr-92 28-Apr-92
3.3.3.2 Select cohort of teachers (6 + 5) 29-Apr-92 7-Jul-92
3.3.3.3 Train with Initial Curricuium for 93/94 1-Juk-92 31-Aug-93
3.3.3.3.1 Train teacher assessment team 1-Jul-92 31-Aug®3
3.3.3.4 Implement Prototype | & assess results 1-Sep-93 30-Aug-94
3.3.4 Implementation Prototype i 1-Apr-93 30-Aug-95
3.3.4.1 Reorganize Teacher Development team 1-Apr-93 28-Apr-93
3.3.4.2 Select cohort of teachers (5 + 5) 29-Apr-93 7-Jul-93
3.3.4.3 Train with Prototype | for 94/96 1-Jul-93 31-Aug-94
3.3.4.3.1 Train teacher assessment fteam 1-Juk-93 31-Aug-94
3.3.4.4 iImplement Prototype Il & assess results 1-Sep-94 30-Aug95
3.3.5 Implementation Prototype Hi 1-Apr-94 29-Aug-96
3.3.5.1 Reorganize Teacher Development team 1-Apr-94 28-Apr-94
3.3.5.2 Select cohort of teachers (5 + 5) 29-Apr-94 7-Jul-94
3.3.5.3 Train with Prototype Il for 96/96 1-Jul-94 31-Aug95
3.3.5.3.1 Train teacher assessment team 1-Juk-94 31-Aug95
3.3.5.4 implement Prototype il & assess resuls 1-Sep-95 29-Aug-96
3.3.6 Summative evaluation of the project 1-Jun-96 27-Sep-96
3.3.6.1 Organize Evaluation Group 1-Jun-95 28-Jun-95
3.3.6.2 Set evaluation goals & procedures 28-Jun95 25-Jul-95
3.3.6.3 Prepare evaluation studies 28-Jun96 17-Oct-95
3.3.6.4 Conduct evaluation studies 1-Sep-96 29-Aug-96
3.3.6.56 Write final project evaluation 1-Jan-96 27-Sep-96
3.3.6.6 Plan further stages of project 1-Jan-96 27-Sep-96
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APPENDIX B: -- KEY PEOPLE AND GROUPS

Teachers College, Columbia University
Institutional Context and Resources

Founded in 1887 to provide a new kind of schooling for the teachers
and poor children of New York city, Teachers College is the oldest,
largest, and preeminent graduate school of education, psychology and
heatth. The College's goals are research, graduate education and
training and the promotion of mental and physical well-being across the
life span. TC graduates receive the M.S., M.Ed. and Ed.D. degrees, and,
in conjunction with Columbia University, the M. Phil. and Ph. D. degrees,
and are prepared for careers of professional service in schools, colleges,
community agencles, government bureaus, research facilities and
business. In any academic year the student body of the College
numbers four thousand. The students come from most of the fifty states
and from more than seventy foreign nations.

The College's facully includes some of the world's foremost scholars
and practitioners in such university disciplines and professional speciatties
as: educational administration; curiculum and teaching: educational
technology: cognitive, organizational, developmental and clinical
psychology: sociology. anthropology and history of education;
mathematics and science education; health education; measurement,
evaluation and statistics; and higher and adult education. The 130
member faculty is complemented by an equal number of lecturers and
instructors, many of whom hold posttions of distinction in education,
psychology and heatth services.

Teachers College has a long and fruitful history of working with
schools and other members of the education community, of finding the
practical implications of scholarship and theory, of bringing the findings
of educational research through the development stage (creating
such-instruments as new curricula, software and other educational
technology. and model service and training programs) to practice and
dissemination. Members of the College community often serve as
bridges and transiators between business, govemment and education
leaders and the teachers and other practitioners who determine the
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course of American education, between those who create products and

services for schools and other educational facllities and those who use
them.

The College became part of the Columbia University constellation in
1898, under an arangement whereby the faculty of Teachers College
was designated a faculty of the University, but the College retained its
legal and financial independence. The College remains a separate
corporation, with a board of trustees responsible for the general oversight
of its affairs and for its financial support.

in any academic year the student body of the College numbers
approximately four thousand. The students come from most of the fifty
states in the Union and from over seventy foreign nations. They pursue
their studies on elther full- or part-time bases throughout the calendar
year. Day and evening classes are available to provide the greatest
flexibility in program planning and to offer the widest individual choice.
There Is a strong school-wide emphasis on consultation and field research
and on the close faculty-student relationships that are essential to the
successful pursuit of professional and academic goals.

Instruction and research at Teachers College are organized within
five divisions, whose collective work seeks to attend to critical aspects of
education, applied psychology. and health services. as these relate to
the needs and opportunities of the larger society.

The College also sponsors a number of programs in collaboration with
other schools and faculties of Columbia University as well as with Union
Theological Seminary and the Jewish Theological Seminary of America.

» The Division of Philosophy, the Social Sciences, and Education.
This division applies the perspectives of anthropology. economics,
history, politics, philosophy, religion, and sociology to the study of
education, psychology., and health services. The College's
programs In Comparative Study, Intemational Educational
Development, and the Entry into the Educating Professions are
also located in this division. The division's degree programs and
courses are organized within a single department, the
department of Philosophy and the Social Sciences.

» The Division of Psychology and Education. This division Is con-
cemed with the psychological foundations of human behavior,
with emphasis on development, leaming. teaching. and
remediation. The division prepares scholars in the wvarous
psychological sciences as they pertain to education, change.
and remediation in individual, group, and organizational settings.
The programs of study develop skills in Instruction, assessment,
inquiry, and consultation. They also prepare practitioners who
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work toward the prevention and dalleviation of behavioral
disorders and communication deficiencies. The degree programs
and courses of the division are organized within the department
of Clinical Psychology: the department of Developmental and
Educational Psychology; the department of Measurement,
Evaluation, and Statistics; the department of Social,
Organizational, and Counseling Psychology, and the department
of Speech and Language Pathology and Audiology and the
programs in Neuroscience and Education and in Psycholinguistics.

» The Division of Educadtional Institutions and Programs. This division
focuses directly on the organization and functions of educational
institutions and programs. One emphasis is on the administration
of schools, school systems, colleges. and universities. A second
emphasis relates to the analysis of teaching and learming in
school, community, and family settings. A third emphasis is on the
needs of individuals, both normal and exceptional, in educational
programs at all levels. The degree programs and courses of the
division are organized within the department of Cumiculum and
Teaching. the department of Educational Administration, the
department of Family and Community Education, the
department of Higher and Adult Education, and the department
of Special Education.

» The Division of Instruction. This division focuses on the nature and
organization of the curiculum - art, communication, computing,
dance, languages, Iiterature, mathematics, media and
technology, the movement sciences, music, science, and social
studies — and on the processes of teaching and leaming in these
fields at all age levels and in a variety of educational settings. The
degree programs and courses of the division are organized within
the department of the Ars in Educdation; the department of
Communication, Computing, and Technology in Education; the
department of Languages, Literature, and Soclal Studies In
Education; the department of Mathematics and Science
Education; the department of Movement Sciences and
Education.

» The Division of Hedlth Services, Sciences, and Education. This
division Is concermned with education as it relates to health, health
services, and heailth practices and with the organization and ad-
ministration of Institutions and agencies that are part of the
hedaith-care and hedaith-delivery systems. The degree programs
and courses of the division are organized within the department
of Health Education, the department of Nursing Education, and
the department of Nutrition Education.
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» Lbraries. Teachers College's Milbank Memorial Library—-housing
over 900,000 books, periodicals, and other reference materials
related to education, psychology and health broadly defined--is
the largest collection of education materials in the United States.
Also available are the outstanding research libraries of Columbia
University, the eleventh largest of American university libraries,
containing over 5.7 million volumes, 3.7 million microform units and
25 milion manuscript items. Mibank Ubrary recelves on
microfiche all the materials of the Educational Resources
Information Center (ERIC), and through its membership in the
Research Libraries Group (RLG)—-a consortium of the libraries of
Columbia, Yale, Stanford, Princeton, other colleges and
universities and the New York Public Library—and the American
Library Association (ALA) it can extend its resources dramatically.
A computerized database lists the holdings of member libraries.

In addition to online access to DIALOG, an information agency
containing 375 databases, and Bibliographic Retrieval Service
(BRS), Milbank Library offers free compact disc (CD ROM) access
to ERIC and Dissertation Abstracts. Reference librarians are
available to assist with or conduct database searches.

» Teleconferencing. A major renovation during the past ten years
has transformed Milbank Memorial Library into one of the most
technologically advanced education libraries in the nation. A
sateliite link supports distance-leaming and teleconferencing,
including a teleconference viewing room for 100 participants with
interactive computers and video playback equipment. This
facility has been used to bring together educators from all over
the United States to share information and expertise. In addition,
television and video studios and equipment are available as tools
for research and analysis.

» Computing Facilities. The College maintains a wide array of
computing capabillities for research and Instructional use. The
primary mainframe computer Is a new Digital VAX 8810, a fast,
current-generation machine capable of supporting scores of
users simultaneously. The VAX is connected to BITNET, allowing
users to send and receive electronic mail and files with other
computers around the world. In addition, all individual faculty
and staff computers are being joined through local area
networks. This will allow faculty to communicate freely by
electronic mail, and will faciltate collaboration on research and
manuscripts.  Statistical software (SPSS-X, BMDP, SAS, LISREL),
editors (e.g., EDT, EVE), and relational data base managers (e.g..
ORACLE), as well as disk, file and printer resources, can be shared
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between Macintoshes and IBM-compatibles through local area
networks. In addition, a VAX 11/750 is reserved exclusively for
research use.

Teachers College's Center for Computing and Information
Management Services (CCIMS) provides extensive support,
tralning and consultation.  An Academic Computing stoff
conducts classes on the use of software, ddvises on the purchase
of new equipment, and helps overcome difficulties with using
computer programs.

» Word Processing Center. Resources of the Teachers College Word
Processing Center include a staff of 10 wordprocessors, an optical
scanner to convert printed text for use in wordprocessing, and a
fax machine. In addition to high speed photocopiers at several
sites, the College provides a well staffed printing and binding
center for proposals, reports and other large documents. In
addition, Columbia University has a well-equipped printing
operation available to College programs at a minimal cost,

» Office of Development and External Affairs. The College's Office
of Development and Extemal Affairs helps obtain financial
support from individuals, foundations and corporations, and plan
and execute conferences and special events. A Media Specialist
provides access 1o local and national press, writes press releases
about College research and publications, and advises with
videotape productions, and a Publications Officer helps design
special brochures and publications and offers editorial services.

Teachers College has access to the unequalled resources of New
York City, one of the nation's major comporate, financial, cultural and
media centers. At the hub of transportation, both within the United
States and overseas, the City is readlly accessible to the world's leading
scholars, government officials and corporate executives. Its proximity to
Washington, D.C. and other major cities on the Eastern Seaboard has
faciitated the abiity of College researchers and scholars to give
testimony before governmental bodies. The presence of network news
operations, major magazines and publishing houses has helped to make
College researchers one of the first sources joumalists call when reporting
on educational issues.

The campus of Teachers College Is a city block of interconnected
bulldings, which allows faculty and administration easy access to and
exchanges with their colleagues. The College Is directly across the street
from the campus of Columbia University.

Teachers College cumently attracts over $9 milion a year from
government and private sources to support the research and
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development (R&D) efforts of its faculty and staff. Extensive experience
with such R&D efforts has produced a set of institutional structures
dedicated to assuring their nurturance and proper administration. A
centralzed Grants Office serves as the ultimate link with the Federal
government for reporting and fiscal accounting. The Grants Office is
located in the Office of the Controller, which reports to the Vice President
for Finance and Administration.

In coming months, all accounts monitoring will be radically improved
as a new interactive electronic accounting system is intfroduced. The
Banner system will link all administrative and academic units through the
College's new VAX mainframe computer. It wil be possible to get
up-to-the minute reports on expenditures and account balances.

Urban and Minority Education Initiatives

In addition to being at the forefront of every maqjor educational
movement from special education to nurse training, from preschooling
for gifted children to professional education for adults, Teachers College
has an especially distinguished history of involvement with urban
education. The College has been a partner in many successful
collaborations with public schools, particularly in New York City, where
the Board of Education has tumed to TC for expertise and guidance in
dedling with many of its crtical problems. The College has an
unsurpassed record of success in conducting high quality research in
urban education issues and In operating special purpose Inservice
training programs. Notable examples include:

» IUME (Institute for Minority and Urban Educdation). Founded In
1973, IUME is a college-wide research and development
enterprise which works toward improving the quality of urban and
minority education through a three-pronged approach: (D
conceptualizihng fundamental problems and formulating
systematic research programs to discover solutions; (2) transiating
and applying the research to practical situations; and (3)
developing new programs, techniques, instruments and materials
that can be disseminated. To meet the needs of schools and
other educational programs, the Institute conducts training,
service, technical assistance and evaluation projects. Recent
IUME studies have included an evaluation of dropout prevention
programs in New York City, and research on literacy and on the
affect of immigration on educational outcomes, particularly of
Haitians and Dominicans.

» The Educational Resources Information Center/Clearinghouse on
Uban Education (ERIC/CUE). One of sixteen specialzed
clearinghouses In the ERIC system, ERIC/CUE collects and
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disseminates published and unpublished materials on urban
education for a wide audience of educators, researchers and
professionals in a range of disciplines, as well as interested
members of the general public. Operating out of Teachers
College since 1968, the Clearinghouse Is an extraordinary facility
for establishing and maintaining networks with disparate
communities.

» Institute on Educdtion and the Economy. For the past three years
the Teachers College Institute on Education and the Economy,
and the National Center on Education and Employment housed
within it, has been undertaking important, policy-orlented
research on what today's economy requires of the nation's
educational institutions--schools, of course, but also corporations,
governmental organizations, community agencles and other
entities concemed with the development of human capital.
Supported by grants from the U.S. Department of Education and
several smaller grants from foundations and other sources, the
Institute has emerged as the nation’s leading specialized source of
research on the nature and creation of the skills and knowledge
that future workers need to improve America's competitive
economic posttion in the world.

» Center for School Reform. The newly-fomed Center for School
Reform, funded by the Leon Lowenstein Foundation and the New
York City Board of Education, supports current efforts to
restructure schools in New York City so that they become more
responsive to students' needs and more effective in their teaching
methods. Among the activities to be conducted through the
Center are research, documentation of successful change efforts,
information and resource exchange, provision and brokering of
staff development and technical assistance services for
restructuring schools, and policy analysis aimed at developing
policies and organizational structures that will support rather than
impede the efforts of schools to become more responsible,
responsive, and effective on behalf of students.

» Center for Cooperation and Conflict Resolution. Conflict in
schools can lead to violence, vandalism, religious and racial
quarrels, strikes, disciplinary breakdowns, chronic absenteeism,
high drop-out rates and teacher *bum-out." To avoid these
destructive outcomes of conflict and to aid in the shift to
school-based management, The Center for Cooperation and
Confiict Resolution conducts research In inner-city high schools,
and provides training, information, and consulting services to
school systems seeking assistance in cooperative leaming, conflict
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management, effective collaboration techniques, and dispute
mediation. The Center Is supported in part by a grant from the
William T. Grant Foundation.

» The Lliteracy Center. Funded in part by the McGraw-Hiil
Foundation and the State of New York, the Literacy Center brings
together TC faculty and staff from a varety of fields in a
multidisciplinary approach to literacy. To address the immediate
needs of the individuals it serves, to advance basic research, and
to produce models, techniques and materials that can be used
by others, the Center is cumently engaged In five projects:
intergenerational literacy, literacy assessment, types of literacy,
iiteracy program evaluation, and workplace literacy. Current
intergenerational literacy projects take place at community and
day-care centers in Harlem. A workplace literacy project helps
adolescent parents develop the ability to apply wrtten
instructions 1o work situations.

» Peace Corps Fellows Program. The Peace Corps Fellows program
trains returing Peace Corps volunteers for teaching careers and
places them in the New York City public schools where they are
most needed. Originally designed to address the critical shortage
of math and science teachers in the City's schools, at the request
of the Board of Education the program has been expanded to
include teachers of English, special education, and English as a
second language. Funded in part by the Xerox Corporation, the
Hebrew Technical Institute, Chase Manhattan Bank and the New
York City Board of Education, the program has been highly
successful In  providing culturally sensitive, exceptionally
dedicated and qualified teachers who combine their Peace
Corps experiences and their TC education to ably serve the City's
children.

» Teacher Opportunity Corps. The Teacher Opportunity Corps,
supported by a grant from New York State, Is aimed at attracting
minority educators to teach in some of New York City's most
challenging public school settings. Many students brought to the
College through TOC are already per diem teachers for the New
York City Board of Education who now have the chance to
obtain their masters degrees and become ful-time teachers.
They receive both a top-notch education and the chance to
obtain the kinds of teaching positions that will help keep them in
the City schools where they are so greatly needed.

» Public School Partnerships. Other initiatives in urban teacher
training include the recently established Professional Practice
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School, funded by the Ford Foundation to improve the clinical
training experiences of preservice teachers.  Through the
Teachers College Writing Project, more than 800 New York City
teachers have turned their classrooms into writing workshops, and
thousand of children have become Insiders in the world of written
language. The Nutrition Education Resources Project provides
technical assistance to strengthen and encourage food and
nutrition education in New York City schools.

» Fellows in Teaching Program. One of the most successful new
programs producing highly qualified and creative teachers for
urban schools is the Fellows in Teaching Program, which was
initiated with support from the Andrew W. Mellon Foundation.
Now in its fourth year, the program recruits liberal arts graduates
from some of the nation's finest colleges and provides them with
fellowships and a special course of study at TC focusing on Issues
of urban education. It is particularly important to attract minority
teachers, who are needed as role models to spark the
imaginations and draw out the abillities and talents of the large
minority populations of our great city schools. To that end, a new
Minority Fellows in Teaching Program, supported by grants from
the Bristol-Myers Company and the Surdna and William Randolph
Hearst Foundations, has been designed with special recruitment
and training methods to attract and prepare highly-quaillfied
minority candidates for teaching careers.

» Minorily Leadership Fellows. At present there exists a particular
shortage of minority members in leadership positions in urban schools.
This fall, the College has begun two new programs to promote minority
leadership in school administration. The Minorty Leadership Fellows,
supported by a grant from the Henry Luce Foundation, is a five-year
program to prepare Black and Hispanic men and women for careers in
secondary school administration. The Aaron Diamond Foundation is
funding a project that will generate competent minority candidates for
high school principalships and encourage established principals to
volunteer to administer "schools in need.”
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Institute for Learning Technologies

The Institute for Leaming Technologles, founded in 1986 at Teachers
College. works to advance the role of technology in education, with spe-
cial attention to the technologies promoting visual leaming. Its program
of research and development seeks to produce changes which will facili-
tate:

» expanding the scope of educational attainment by making more
quality material available for study with less effort in managing it
productively;

» making educative resources more productive by amplifying with
artificial inteligence what the student can achieve unguided by
teachers, so that teaching resources may be reserved for those
crucial points where fully humane interventions can make a sub-
stantial difference; and

» expanding the visual and auditory forms of knowledge so that
they cease 10 be merely illustrative of knowledge stored and re-
trieved in written form and become instead full-fledged knowi-
edge-bases—- coherent, inteligent storage and retrieval systems,
subject to direct access in response to the inquisitive play of cu-
riosity.

Funded by endowment, gifts, and grants, the Institute brings together
faculty and students from a broad range of academic backgrounds for
work exploring the potentials of electronic technologies, striving always to
build structures which will further both excellence and equity. Function-
ally the Institute works both as an intemal funding agency, soliciting pro-
posals and making awards, and as a project development office, orga-
nizing and supporting efforts to obtain grants from extemal sources. Cur-
rently the Institute can provide researchers with well-equipped facllities
for working with advanced leaming technologies, especially in areas of
multi-media. its research and development resources are continuously
developing. and through them the Institute provides an important base
for advanced work with the leaming technologies at the College.

A board of senior Teachers College faculty members advises on Insti-
tute policies and programs. Members are

» Harold F. Abeles, Professor of Music Education and Director of the
Division of Instruction

» John B.Black, Professor of Computing and Education and Director
of the Literacy Center
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» Nathan Dickmeyer, Vice President for Finance and Administration
and Chair of the Teachers College Technology Committee

» Herbert P. Ginsburg, Professor of Psychology and Mathematics
Education

» Robert McClintock, Director and Professor of History and Educa-
tion

- » Emst Z. Rothkopf, Cleveland E. Dodge Professor of Telecommuni-
cations and Education

» Margaret Jo Shepherd, Professor of Education

» Robert P. Taylor, Associate Professor of Computing and Education
and Chair of the Department of Communication, Computing.
and Technology

The Institute has had a variety of technology related projects funded by
extemal sources since its inception five years ago. Among these have
been the following:

» From 1985 through 1988, a component of the Institute, the Center
for Intelligent Tools in Education, directed by Robert P. Taylor, re-
ceived a grant of $645,000 in funds and more than $500,000 in
equipment from IBM University Relations.

» A $500,000 equipment gift from the iate Dr. Ben D. Wood to ex-
tend and upgrade the LAN development environment begun
with IBM University Relation's grant o start the Center for Intelligent
Tools in Education.

» A $200.000 project with the Russell Sage Foundation to design and
develop a networked microcomputer environment for their facli-
ties.

» A $160,000 contract to design and do the initial development of
an interactive information program called BranchOut for ESI and
InsightGuide.

» The New York Youth Network, an electronic bulletin board for at
risk teenagers, funded by NYNEX ($§100,000), the New York Com-
munity Trust ($35,000), and the Robert Bowne Foundation
(525.,000).

» A $70,000 contract from Narcotics and Drug Research, Inc., to
design a microcomputer network for their research staff,

» An $84,000 grant from the National Scilence Foundation for work
on computer based simulation of harmonics for a high school
physics course.
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» A grant from the Fund for the improvement of Post-Secondary
Education to develop a model for long-term inservice training of
technology teachers (§150,000 plus $23,000 in equipment from
Apple, Inc.)

» A gift of $151,000 in equipment and $14,000 in funds from Apple,
Inc. to equip an instructional iab.

» A $100,000 joint study contract with IBM ACIS to develop hyper-
text help materials for novice mircocomputer users.

» A $145,000 grant from the U.S. Department of Education to ex-
plore transiation of a Japanese mathematics cumiculum using
manipulabies as the basis for instruction.

Recently, the New York Youth Network received further funding from
NYNEX and Professor John Black received a grant upwards of $400,000
from Morgan Stanley. Inc.. to develop a computer simulation for high
school students to interest them In financial careers.
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Robert McClintock, Vita
Director
Institute for Leaming Technologies
Teachers College, Columbia University
New York, New York 10027
212678 3734

Goal
To ensure that the changes in education wrought by new information
technologies enhance the public pursuit of humane culture and
democratic equity.

Education
Princeton University, Woodrow Wilson School ~ A.B., high honors, 1961
Columbia University, History Department M.A. 1963

Columbia University, Teachers College Ph.D., with distinction, 1968

Teaching
Teachers College, Columbia University
Department of Communication, Computing, and Technology

Professor 1984 to now
Chairman 1985 to 1988
Department of Philosophy and the Social Sciences
Professor of History and Education 1982 o now
Associate Professor of History and Education 1970 to 1982
Assistant Professor of History and Education 1968 to 1970
instructor 1967 to 1968
Columbia University, University Seminars
Co-Director, Seminar on Innovations in Education 1980 to now
The Johns Hopkins University
Department of Education
Assistant Professor of Education 1965 to 1967

Research and Development
JHM Corporation, Palm Beach Gardens, Florida
Director, The Freedom Project (initial work on a technology-
delivered social-studies cumiculum, grades K-12 +) 1988 to 1990
Teachers College, Columbia University

institute for Learning Technologies, Director 1986 to now

Center for Intelligent Tools in Education 1984 to now

Institute of Philosophy and Politics of Education 1969 to now
Goethe University, Frankfurt am Main, West Germany

Padagogik Seminar, Visiting Scholar 1974 to 1975

Philipps University, Marburg, West Gemany
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P&dagogik Seminar, Visiting Scholar © 1970
Government Service
U.S. Department of Health, Education, and Welfare, immediate Office
of the Secretary, Special Assistant for Policy Studies 1976
Awards and Honors
The Gale F. Johnson Prize, Princeton University 1961
Intemational Fellow, Columbia University 1963 to 1964
Special mention, The Ansley Award, Columbia University 1968
Man and His Circumstances: Orgeta as Educator chosen by School
and Soclety as an "Outstanding Education Book of 1971" 1971
Distinguished Service Award from David Mathews, Secretary of the
U.S. Department of Health, Education, and Welfare 1977
Memberships

American Educational Research Association
Assoclation for Computing Machinery

IEEE Computer Society

American Historical Association

American Political Sclence Association
Society for the History of Technology
Conference on Political Thought

Soclety for Scholarly Publishing

Intemational Communication Association
International Interactive Communication Soclety
American Society for Information Science

Books

Computing and Education: The Second Frontier. Edited and intfroduced.
New York: Teachers College Press, 1988. xiii, 98 pp.

Man and His Circumstances: Ortega as Educator. New York: Teachers
College Press, 1971, xix, 649 pp.

Henry Barnard's School Architecture. Edited and introduced with Jean
McClintock. New York: Teachers College Press, 1970, xvill, 339 pp.

Reports and Guides

Maxwell's Demon: An Aid to Sorting Options for Study. Version 2.1,
September 1987, Department of Communication, Computing. and
Technology, Teachers College. 90pp.

Prospectus, Institute for Leaming Technologles, Teachers College.
October 2, 1986. 15 pp. '

Thinking about the Budget: An Informal Report to the Teachers College
Faculty. Prepared for the TC Faculty Executive Committee, Fall, 1978.
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Scholarly Aricles and Essays

‘*Kant in the Culture Factory: Design, Study, and Technology In
Educdation.” In progress.

*Marking the Second Frontier,” Guest editor's introduction to a special
issue of the Teachers College Record on Computing and Education:
The Second Frontler, Winter, 1987/1988.

‘Into the Starting Gate: On Computing and the Cumiculum.” Teachers
College Record. Vol. 88, No. 2, Winter 1986, pp. 191-215. (Spanish
transiation: "En el cajon en la linea del salida: Sobre la informatica y el
curriculo,” Revista de Educacion, num. 280 (September 1986)

"On Computing and the Cumiculum.” SIGCUE Outiook. Vol. 19, No. 1/2,
Spring/Summer 1986, pp. 25-41.

"El nacimiento de la historia de la educacion: Los antecedents alemanes
de la pedagogia historica.” Revista De Educacion. Fall 1985. 17 pp.

“From the Ought that Is to the Is that Ought To Be: Ortega and Dewey on
the Pedagogical Problem." Paper for the Centennial of Jose Ortega
y Gasset's birth, CUNY Graduate Center, Spring 1983.

*Enkyklios Paldeia: The Fifteenth Edition of the Encyclopaedia Britannica."
Proceedings of the National Academy of Education. 1976, pp. 179-
216.

*Rousseau and the Dilemma of Authority.” History of Education Quarterly.
Vol. XV, No. 3. Fall 1974, pp. 309-333.

"Universal Voluntary Study." The Center Magazine. Vol. 6, No. 1,
January/February 1973, pp. 24-30. Substantial excerpts reprinted as
*Compulsory Education No Longer Suits Our Soclety” in the Opinion
Section of the Los Angeles Times, Sunday, January 31, 1973, pp. 1 & 6.

‘Toward a Place for Study in a World of Instruction.” Teachers College
Record, Vol. 73.No. 2, December 1971, pp. 161-205.

"Ortega y Gasset: The Partly Faithful Professor.” School and Soclety. Vol
99, No. 2,334, Summer 1971, PP. 304-315.

'On the Liberality of the Liberal Arts,” Teachers College Record. Vol. 72,
No. 3, February 1971, pp. 405-416.

*Ortega o el estilista como educador.” Revista de Occldente. Madrid.
No. 75, June 1969, pp. 267-292. English version: "Ortega. or the Stylist
as Educator." The Joumnal of Aesthetic Education. Vol. 3, No. 4,
October 1969, pp. 59-79.

"Architecture and Pedagogy.” Co-authored with Jean McClintock. The
Journal of Aesthetic Education. Vol. 2, No. 4, October 1968, pp. 5§9-
77.

"Machines and Vitalists: Reflections on the Ideology of Cybernetics.” The
American Scholar. Vol. 35, No. 2, Spring 1966, pp. 249-257. Spanish
version: "Maquinas y vitalistas: Reflexiones sobre la Ideologia
cibemetica." Revista de Occidente. Madrid. No. 63, June 1968, pp.
279-301.
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Occasional Arficles :

‘The Dynamics of Decline: Why Education Can No Longer Be Liberal." Phi
Delta Kappan, Vol. 60, No. 9, May 1979, pp. 636-640.

"In Defense of Ideas." Quad: The University of Alabama. Vol. 2, No. 2,
July/August 1978.

"Pestalozzi." Teachers College Record. Vol. 76, No. 2, December 1974,
pp. 344-8.

‘Diderot." Teachers College Record. Vol. 76, No. 1, September 1974, pp.
143-9.

*Some Thoughts on Permanent Education.” Notes on Education. No. 3,
December 1973, pp. 1-3.

‘Ortega y Gasset Rediscovered." Columbia Forum. Vol. Xlil, No. 2,
Summer 1970, pp. 33-6.

'The Ides of March, 1969, (signed Robert Oliver). Teachers College
Record. Vol. 70, No. 8, May 1969, pp. 761-3.

"*Competence.’ (signed Robert Oliver). Teachers College Record. Vol.
70, April 1969, pp. 655-9.

‘The End of an Order." Perspectives on Education. Vol. Il, No. 3, Sprng
1969, pp. 1-5.

"Of Privacy and Public Schooling,” (signed Robert Oliver). Teachers
College Record. Vol. 70, No. 6, March 1969, pp. 5§59-563.

*Pedagogical Praxis,” (signed Robert Oliver). Teachers College Record.
Vol. 70, No. §, February 1969, pp. 459-463.

*On Pedagogy and Student Power: A Proposal,” (signed Robert Oliven.
Teachers College Record. Val. 70, No. 4, January 1969, pp. 374-9.

"In Praise of Humble Heroes." (signed Robert Oliver). Teachers College
Record. Vol. 70, No. 3, December 1968, pp. 251-3.

*A Message on the Media," (signed Robert Oliver). Teachers College
Record. Vol. 70, No. 2, November 1968, pp. 139-142.

‘Towards the Separation of School and State,” (signed Robert Oliver).
Teachers College Record. Vol. 70, No. 1, October 1968, pp. 73-6.

*Foreword,” to R.L. Nettleship. The Theory of Education in the REPUBLIC of
Piato. New York: Teachers College Press, 1968. pp. vil-xI.

Book Reviews

"Review of Education and Culture in the Barbarian West by Pierre Riche.”
Comparative Education Review. October 1979, pp. 460-1.

‘Review of Leaming for Tomorrow by Aivin Toffler.” The Chronicle of
Higher Education. Vol. VIll, No. 25, March 25, 1974, p. 12.

"Imagination in History." Review of An Interpretation of Universal History
by Jose Ortega y Gasset. The New Repubilic. Vol. 169, No. 4 & 5, July
28 & August 4, 1973, pp. 28-29.

‘The Humanization of Science." Teachers College Record. Vol. 74, No. 1.
September 1972, pp. 103-8.
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‘Review of Giambattista Vico: An Intemational Symposium edited by
Gilorgio Tagliacozzo." Comparative Education Review. Vol. XVI, No.
2, pp. 376-378.

"Reconsiderations: The Revolt of the Masses by Jose Ortega y Gasset."”
The New Republic. Vol. 166, No. 16, April 15, 1972, pp. 30-31.

*Beyond Anarchy.” Review of Superman and Common Man: Freedom,
Anarchy, and the Revolution by Benjomin R. Barber. The Progressive.
Vol. 36. No. 1, pp. 56-58.

‘Review of The Degradation of the Academic Dogma by Robert A.
Nisbet." Teachers College Record. Vol. 73, No. 1, September 1971,
pp. 123-9.

‘The Fall and Rise of Modern Europe." Trans-Action. Vol. 8, No. 11,
September 1971, pp. 70-75.

‘Review of Design with Nature by lan L McHarg." Main Cuments of
Modem Thought. Vol. 27, No. 4, March-April 1971, pp. 133-5.

'Review of Science and the Federal Patron by Michael D. Reagan.'
Comparative Education Review. Vol. XIV, No. 1, February 1970, pp.
113-4. .

'Review of The Spanish Press by Henry F. Schulte." Comparative
Education Review. Vol. Xlll, No. 2, June 1969, pp. 235-238.

"Review of Other Schools and Ours by Edmund J. King." Teachers College
Record. Vol. 65, No. 5. February 1964, pp. 471-2.

Selected Talks and Presentations

Technology, Work, and Education,” Keynote Address, Sth Annual
AHA/WEA lIssues Conference, Seattle, Washington, January 27, 1990.

"Future Learning Systems,” NECC '89, Presentation, June 22, 1989, Boston,
MA.

*Prototyping Cumiculum Materials with HyperText,” IBM Symposium on
Authoring Languages, February 27, 1989, New York, NY.

Interactive Multi-media Curiculum Design,” invited tak at the
conference on "Connecting with the Future: Interactive Technologies
in Education,” sponsored by the Albany Symposium on Cognition,
Education and New Technologles, April 21-23, 1988.

Panel presentation on *Misperceiving Media: The Mass Media and
Historical Analysis,” The Center for American Culture Studies,
Columbia University, February 2, 1988.

‘Emerging Technology, Applications, and their Educational Uses."
Presentation to the IBM ACIS Conference on Instructional Delivery
Technoiogy. November 17, 1986, Fort Lauderdale, Florida.

“Technological Displacement and Cultural Responsibility”, Invited lecture
in the Science and Soclety series at IBM Research Yorktown. May 19,
1986.

"Interpretation and Explanation: Some Methodological Refiections on the
Study of Technology. Education, and Communication.” Lecture at
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the CCT Colloquium, Teachers College. Columbia University, February
20, 1986.

*Ortega, Quixote, and the Dream of Europe.” Keynote lecture at the
University of San Francisco Symposium, Life is a Dream: Ortega.
Unamuno, Falla, August 7, 8, and 9, 1980.

"Citzens and Subjects: Educational Politics in Historical Perspective.”
Three lectures as Visiting Scholar, General Studies Program, New York
University. April 15, April 22, and May 2, 1980.
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The Dalton School
Dalton's Headmaster, Gardner P. Dunnan, writes:

Many consider Dalton a large school. Our enrollment is ap-
proximately 1,250 students, with senlor classes each year num-
bering about 100. This size allows Dalton to support a breadth
and a depth in programming that smaller schools cannot offer,
while our student/faculty ratio of seven to one faclitates the per-
sonal attention and special rapport usually associated with a
small school.

As we approach the end of this century, Dalton is tailoring the
best of our heritage to the most current educational concepts in
order to prepare leaders for the future. We continue to believe in
Helen Parkhurst's innovative educational philosophy: educating
the *whole" child is of primary importance. Children are social be-
ings, and school should be a community where students can
learn the civility to live and work with others. The school as a
community should devote itself to the total enrdchment of the
mind, body and spirit, We believe that the relationships among all
members of the Dalton family are important, and encourage
friendships between students of different ages. student
organizations which include students from different grades, and
the development of a partnership between parents and
professionals.

Dalton's academic program is rigorous and demanding. Stu-
dents are expected to participate actively in an extensive and
challenging cumiculum as well as in the school community. This
high academic standard is complemented by a dynamic
performing and fine arts cumiculum, a comprehensive physical
education and athletic program, and use of the computer as an
integral part of our instructional program. Supervised school and
communtity services further enrich the cumiculum while inculcating
important values.

A process of careful teaching and guidance helps each
student to gain independence gradually. Students are provided
with freedom 1o the extent that they demonstrate the
responsibility to use this freedom wisely in the further pursult of their
education.

Qur “City as a Classroom” program makes New York City's ex-
traordinary facilities available to the inquiing minds and special
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interests of our students. Dalton funds a lectureship at The
Metropolitan Museum of Art to expose students to the staff and
collections of that great Institution. Many students enroll in
courses at nearby schools and universities where they can pursue
particular interests in highly specialzed courses. Dalton also
supports intemnships and study projects in area hospitals and
business firms.

The Dalton Plan, as embodied at The Dalton School, was conceived,
and continues to thiive, as a living. growing process based on the cre-
ative interaction of teacher and student. The Datton Pian, as developed
by Helen Parkhurst in her writings and practical experiments, has these
objectives: to tailor each student's program to his or her needs, interests
and abilities; to promote both independence and dependabiliity; to en-
hance the student's social skills and sense of responsibility toward others.
These objectives are achieved through the three unique components of
the Dalton Plan: the House, the Assignment and the Laboratory.

Each Dalton child is a member of a House which, as the name Im-
plies. is his or her base in the School. The House advisor for children in the
First Program (age three through grade three) Is also their teacher in a
multi-age classroom. In the Middle School, the House advisor guides and
aids each student as he or she makes the transition to
semi-departmentalized classes. In the High School, the House advisor is
the student’s counselor and coordinator. In every progrom, the House
advisor works closely with the student, directing and guiding the leaming
process. The relationship between the House advisor and the student is a
special one durng every phase of the student's education.

The Assignment is, in effect, a contractual agreement between the
student and each teacher. It is designed by every Dalton teacher for his
or her respective class as a primary supplement to daily class and
homework. Modestly introduced in second grade, tt becomes increas-
ingly important as the student progresses at Dalton. Given at first on @
weekly basis and later on a monthly basis in every academic course, It
outlines for the student a problem or area to study, suggests ways to re-
search and solve the problem, while providing a variety of options for sat-
isfying its requirements. Assignments are often individually tallored to
satisfy special needs and to develop particular strengths.

Within the Dalton Plan, teaching takes two forms: the familiar one of
classroom Instruction, and the tutorial sessions, unique to Dalton, known
as Laboratory. The School has separate Laboratories or resource rooms
for different subject areas. The Lab is where students meet with teachers
for individual or group conferences, and where they work independently
to fuffill assignments. The Laboratory encourages a close, highly individu-
alized working relationship between students and teachers. The expres-

The Datton School 124

=




8-Sep-90 Appendix B: -- Key People and Groups
sion "Lab Time," as used by Dalton students and teachers, means all
nonscheduled time within the school day.
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The New Laboratory for Teaching and Leaming

The goal of Dalton’s New Laboratory for Teaching and Leaming is to
explore and develop the technologies and techniques that will most
effectively prepare students for the 21st century. An outgrowth of
Dailton's historical commitment to experimentation and reform, and of
the School's efforts to maintain a healthy evolution of its own programs,
the New Laboratory provides a vehicle for Dalton faculty to pursue
innovative projects and, through collaboration with universities, museums,
corporations, and schools, to enhance and disseminate them. The New
Laboratory also provides an opportunity 1o extend student-centered
leaming at the School.

Those closely connected with the New Laboratory believe their efforts
eventually will benefit teachers and students throughout the nation. In-
deed, work pioneered in the New Laboratory already has changed the
educational environment at dozens of other schools throughout the city
and country whose administrators and teachers have come to Dalton to
be trained .

The New Laboratory represents The Dalton School's most advanced
thinking on pedagogy. Dr. Frank Moretti, its executive director, says that
as a result of work being done there by his staff and other colleagues,
teachers can better anticipate how and when leaming will occur: “They
can try out various applications in existing and emerging technologies.
multi-media education, and new strategles for teaching and leaming
mathematics and sclence.”

‘The New Laboratory for Teaching and Leaming makes us focus on
how and what we fteach, and helps keep Dalton at the forefront of
American education,” Dr. Moretti adds. "We seek to imagine what the
schools of tomomrow will be, and to begin building them."

New Laboratory projects fall into two main areas. The first concems
the enhancement and transformation of education through the use of
technology. with particular emphasis on interactive media. The second
focuses on the teaching of mathematics and science.

Exploring the educational potentialities of multi-media technologies s
one of the New Laboratory's goals. Creating and sustaining interest, ex-
citement, and dialogue about mathematics and science education,
and encouraging collaboration and cooperation among disciplines, Is
another. In both cases, the purpose is the “intellectual empowerment” of
students.
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seminated by the New Laboratory for Teaching and Leaming.

Playbill: A Piace for Study in a World of Instruction Through the Use
of Interactive Hypermedia. in the New Laboratory's interactive
hypermedia project, efforts have focused on the linking of text
and visual material, allowing open-ended exploration of a work
of dramatic literature. The Playbill program allows a person
reading a Shakespeare play to pull up video replays of a scene in
several different versions. He or she can browse through the text
of a play, and follow links to glossaries, critical essays, and one or
more video productions of the play. The hypertext environment
makes it easy to navigate through the information, bringing @
page of the play into view. a brief glossary definition, a notepad
on which the user can enter comments or read the comments of
others. On-screen texts are available, complete with discursive
footnotes. At the click of a button or mouse, analytic and critical
background materials appear on the screen.

The FCM Project for Science and Mathematics: Thinking and Act-
ing Like a Scientist. The Investigation-Colloquium Method (-CM)
approach to teaching science and mathematics replicates what
has been found to be an essential part of the discovery process:
the need for scientists to participate in an on-going dialogue with
other scientists. Using the FCM, students are encouraged to think
and act like scientists and mathematicians. Through observation
of phenomena, discovery of patterns, discussion directed towards
clear definitions, and the formation of testable hypotheses, they
lean the scientific method. Through the teachers who have
been trained to use the Investigation-Colloquium Method, a new
kind of science study has been Infroduced to thousands of
children from school districts throughout New York City. A special
feature of the project Is the participation of cooperating scientists
and mathematicians who provide insight into applications of
sclence and mathematics in business and industry.,

The Language of Science: The New Science Literacy Project. Why
do so many people have difficulty dealing with natural events in
mathematical terms and how can they be helped? The New Sci-
ence Literacy Project staff provides a curricular response 10 this
central problem of science education. They believe that ap-
proaches 1o scienfific literacy which minimkze the math
connection beg the hardest question, however valuable they
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In alt project areas, the New Laboratory depends on a close associa-
tion with independent and public schools, corporations, universities, and
museums interested in the use of new media for educational purposes.
Here Is a sampling of the projects cumently being developed in or dis-
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may be in other ways. Within the cuniculum, using Newtonian
mechanics, the problem of mathematics In relation to
phenomena is directly confronted.

» The Civil War Project: History on a CD-ROM Disc. With the aid of a
grant awarded by one of the leading manufacturers of compact
discs, the staff and a select group of Dalton students are creating
a disc of primary sources covering the Civil War. The students,
high school juniors and seniors, are participating in a course for
academic credit in which they select, gather, and edit the text
and graphics to be iIncluded on the disc. They are also
composing introductory essays for the documents selected for
inclusion, and will design the computer interface for the disc,
which will adllow users to search for information in a vardety of
ways: by dates and timelines, by individual names, by location of
an event, by music of the time, and by a variety of other means.

» Leaming 10 See: The Visual Literacy Project. What new forms of
understanding are necessary in order that we become ciritical ob-
servers of the surrounding universe of images? What are the new
grammars required for an understanding of its dynomics and
structures? Questions such as these guide the work of the Visual
Literacy Project. Specifically, the Visual Literacy Project focuses
on discovering new curricular resources in the fields of architec-
ture, environmental design, fine arts, mass media studies, and an-
thropology. Project staff are developing models for integrating
these varied perspectives into all disciplines, with emphasis on the
deployment of resources of New York's cultural institutions.

» The Archaeology Project: How We Know What We Know. New
Laboratory staff believe that archaeology. with its emphasis on
discovery, hands-on investigation, and inference making, offers a
model of what a school curiculum should promote as a leaming
paradigm. The Archaeology Project, which moves from physical
simulation in the earlier grades to a computer simulation in the
middle grades and a planned site investigation in the latter
grades, is staffed and being developed by Dalton's four profes-
sionally trained archaeologists.

» The lLocal Area Networks (LAN) Project: Using Networks to
Helghten a Sense of Community. The New Laboratory for Teach-
ing and Leaming is cumrently exploring ways to enhance natural
networks through technological support. An instructional network
of personal computers Incorporating new channels for
communication, including electronic  mall. computer
conferencing, local area networks (LANs), and computer-based
bulletin boards, will offer links between children, teachers, and the
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outside world In educationally powerful ways. These new forms of
activity support a change in the teachers role. He or she
becomes less a provider of content-specific information, and
more the facilitator of students' acquisition of knowiedge.
Instruction shifts from emphasis on information-giving to emphasis
on helping students to find relevant information, solve problems,
ask questions, think critically, and communicate Ideas. This new
computer enhanced instructional network will include several
multi-use networked classrooms and will support access from
student and faculty home computers—-as well as from “kiosks" of
personal computers throughout Dalton. It will also Include
capabilities for shared storage and access to numerous data
banks.

Laboratory Directors

Frank Moretti, Executive Director

Jeanne Heymann, Administrative Pianning
Luyen Chou, Academic Planning

Steven Taylor, Technical Operations
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Frank Moretti, Vita
Executive Director '
New Laboratory for Teaching and Leaming
The Dalton School
108 East 89th Street
New York, NY 10128-1599
2127225160 .

Education
St. Bonaventure University B.A., Greek and Latin, 1965
Columbia University M.A., Latin, 1967
Columbia University, Teachers College M.A., History & Education, 1973
Columbia University, Teachers College M.Ed., History & Education, 1976
Columbia University, Teachers College Ph.D., 1983

Present Positions
Associate Headmaster, The Dalton School 1986 1o now
Executive Director, The New Laboratory for Teaching and Leaming
Adjunct Associate Professor, Department of Communication,
Computing, and Technology, '
Teachers College, Columbia University 1985 to now

Related Professional Positions
Board Member
City Volunteer Corps
Corporation for Entertainment and Leaming. The Video Encyclopedia
Earth Environmental Group
National Advisory Board, Center for American Cuiture Studies,
Columbia University
National Conference Commitiee
Committee Member
Committee to Explore New York University's Relations with
Black South African Schools and Colleges 1986-88
Seminar Member
Innovation in Education, University Seminars, Columbia University
Scientific Literacy, University Seminars, Columbia University
Joseph Prigstly Soclety

Previous Administrative Positions
The Dalton School
Assistant Headmaster for Curdculum 1981-1986
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New York University, School of Continuing Education
Director of Degree Programs in Liberal Arts 1978-1981
Director of the General Studies Program 1977-1978
Bloomfield Coliege
Director of Methodology Workshops (AIDP Federal Grant) 1975-1977
Assistant Director of Grant Program, sponsored by the

N.J. Council on the Humanities 1975-1976

Supervisor of Area of Life and Continuing Education 1973-1975

Director of Teacher Education 1973-1975
Bamard College, Columbia University

Associate of the Faculty 1970-1973

Previous Teaching Experience

New York University

Adjunct Associate Professor of Humanities 1971 to now
Bloomfield College

Assistant Professor, History & Philosophy of Education 1973-1976
Bamard College

Associate in Department of Education 1971-1973
Adelphi University

Lecturer in Greek and Latin 1969-1971
Union Catholic High School

Teacher In Social Studies Department 1969-1971
St. Bonaventure University

instructor in Greek and Latin 1967-1968
St. Peter's Prep (Jersey City, New Jersey)

Teacher of Greek and Latin 1966-1967

Recent Professional Activities

The Playbill Program," Intemational Conference on Technology and
Education, Brussels, Belgium. March 1990.

"Hermeneutical Pedagogy.” Reality Club, New York, NY, April 1989.

"Moral Education: Private School Dilemma,” Progressive Education
Conference, Chicago. April 1989.

"Interactive Hypermedia Project: The Electronic Workstation,” The
Educational Records Bureau Conference, New York, NY. October
1989.

*Soclal Class and lts Relationship to Schooling.” The Annual Conference of
the Headmistresses Assocliation of the East, November 1989.

"Vergil and Politics,” Boston College. Honors Humanities Lectures, Spring
1988.

"Education and Racism,” Presentation ot the Center for American Culture
Studies, Race and Racism in American Soclety Series, Spring 1988.
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*Politics, Hypocrisy and Eduction: Past and Present,” New York University
Homecoming. May 1987.

“Twin Dynamos of Education: The Quests for Power and Truth," Columbia
University, Seminar on Innovation in Education, December 1986.

Distinguished Resident and Visiting Scholar, Westminster College, Utah,
November 1986.

"Educator's Response to A Nation Prepared,” Joseph Priestly Association,
November 1986.

*‘Democracy, Progressivism and the High School: You Got What You
Wanted,” a response 1o Marvin Lazerson, Harvard University,
Progressive Eduction: Reassessment, a Conference Sponsored by The
Libraries of Bank Street College of Education and Teachers College.
Columbia University, October 1986.

‘The Power of Knowing What You Don't Know," 1986 Graduation Address,
The Dalton School, June 1986.

*Science Education in a High Technology Society,” American
Representative: USA-UK Seminar, January 1985,

Twin Dynamos of Educdation: The Quests for Power and Truth,” Pathways,
May 1985.
*Educating Children to be Productive Adulis,” Sarah Lawrence College

Workshop, April 1985. Published with proceedings of the conference,
Working.
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New York City Mayor's Public/Private School Partnership

There are nearly one thousand public schools and over one hundred
private schools in New York City. Many of these Institutions are situated
side by side. Often, these schools serve the same age group of students
and perform similar functions in terms of their educational missions. Un-
doubtedly these schools face many of the same problems. However, the
potential for public and private schools sharing resources has often gone
unnoticed due to thelr traditions of operating independently.

The Public/Private School Partnership, based upon the recognition
that public and private schools have much to offer one another, was
founded to exempilify the iate Chancellor Richard R. Green's long-held
belief in the value of such cooperation. Therefore, its prAimary mission is to
provide a mechanism for these neighbors to become partners-to share
resources, identify common problems, and assist each other in finding
solutions by providing linkages between faculties, administrations, stu-
dents, and parents.

In the process of exploring and developing collaborative approaches
to education, the Public/Private School Partnership seeks to become a
model for Inter-institutional coliaboration between schools -~ public,
non-public, and independent.

These five focus areas were chosen at the Partnership's inception to
provide guidance for growth and planning sessions. They have proven
broad enough to include every collaborative activity to date.

» Curriculum Design. This focus area is for partners interested Iin
enhancing curriculum in their schools. Curriculum design focuses
on innovative and practical strategies for improving the delivery
of educational services to students. The goal of coliaborative
activities within this area is to explore ways of working together to
share materials, planning. and expertise.

» Joint Service Projects. Schools involved in this focus area are
oriented towards community action and involvement. Paired
schools consider collaborative work that can improve their shared
environment. These activities also Include parents and par-
ent-teacher groups.

» Shared Credative Programs. This focus area emphasizes each
school's unique cultural and artistic strengths. Paired schools seek
to understand and develop ways in which their respective
students can share these powerful aspects of themselves and
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their families' heritages. Partners are strongly encouraged to bring
parents into the planning and implementation phases.

» Staff Development. This focus area is directed toward stimulating
new teachers and experienced teachers to seek professional
growth. Activities can include in-service training of their teachers,
joint think tanks, and retreats. Schools are also encouraged to
share what they do best.

» Student Suppornt Services. Schools involved in this focus area seek
to develop both in-school and out-of-school extracuricular
activities that serve to broaden their students' horizons and enrich
their lives. The goal of activities in this area Is to encourage school
communities, including parents, o act innovatively in support of
their students.

Currently the Partnership conslists of twenty-six pairs of schools, located in

all parts of the Clty.

New York City Mayors Public/Private School Partnership
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The Cooper Union for the Advancement of Science and Art

The Cooper Union for the Advancement of Sclence and Art occuples
a special place in the history of American education. Founded by
industrialist and philanthropist Peter Cooper, who believed "education
should be as free as water and air,” the college opened on a tuiltion-free,
nonsectarian basis in 1859. The Cooper Union continues to fulfill its historic
responsibility, offering a tultion-free education "equal to the best.”

Of the 979 students enrolled at Cooper Union, 912 are undergradu-
ates. In the School of Art, there are 120 men and 159 women; in the
School of Architecture, 109 men and 46 women; and in the School of
Engineering, 388 undergraduate men and 90 undergraduate women as
well as 60 men and 7 women working foward the Master of Engineering
degree.

Most members of the current first-year class are 18 years of age and
come from the New York area. About 5 percent of the students are
foreign citizens. There are three fratemities and two sororities on campus
in addition to numerous social, special-interest, and religious clubs. A
strong Intramural sports program is availlable. The coliege has three
buildings, including a full-service cafeteria and student lounges.

Cooper Union is situated on the edge of Manhattan's East Village,
within easy walking distance of Washington Square Park and the book-
stores, galleries, and film houses of Greenwich Village. Students have the
opportunity to take advantage of Cooper Union's location in New York
City, an intemational art center and the Information hub of the country.
New York offers extraordinary resources and stimull for learing—-great
museum collections; performances by orchestras, chamber music
groups, jazz musicians, and dance companies, constant exposure to the
work of artists from all over the world in the galleries of Soho, Greenwich
Village. and upper Manhattan; the cunicula and public programs of
nearby colleges and universities; and the ever-changing street life of the
clty itself.

Degree programs are offered in architecture, fine or graphic arts,
and engineering. The Bachelor of Architecture is offered in architecture
(five-year program); the Bachelor of Fine Arts in drawing, film/video paint-
ing. photography. printmaking. ond sculpture; the Bachelor of
Engineering in chemical engineering., civii engineering, electrical
engineering, and mechanical engineering; and the Bachelor of Science
in engineering. In addition, a certificate program is offered in art.
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Cooper Union uses a semester calendar. Each cumiculum is de-
signed to meet the professional needs of students entering any of the
college's specialized fields. Graduates are well prepared to enter these
fields or to continue their education in graduate school. Requirements
for the Bachelor of Architecture are 168 credits; for the Bachelor of Fine
Arts, 128 credits; for the Bachelor of Engineering. 135 credits; and for the
Bachelor of Science, 135 credits. The requirements for the certificate pro-
gram in art are approximately half the studio course credit requirements
of the B.F.A. degree.

In the School of Architecture, an interim year Is offered during which
students may work in architectural firms or study and travel. In the School
of Art, foundation courses in studio art and art history are required, and
independent study projects are available. Al first-year engineering
students in the School of Engineering take core courses in math, chem-
istry, physics, computer science. and humanities. Students have the op-
portunity for hands-on experience in city agencies, cultural institutions
and the offices and studios of the many professional architects, artists,
and engineers who live and work in New York.

A consortium arangement with nearby Eugene Lang College of the
New School for Social Research pemits Cooper Union students to take
courses for credit not normally offered on their own campus.

The School of Art offers a semester of nonresident study at member
schools of the Consortium of East Coast Art Schools and at art schools in
Switzerland, England, ltaly, and France.

The Cooper Union library contains more than 97,000 volumes. The
collection also includes 70,000 photographs and 50,000 slides related to
fine arts and architecture. In addition, Cooper Union is part of a library
consortium including New York University, Parsons School of Design, and
the New School for Social Research. There are also studios, a printmaking
shop. a full floor devoted to a sculpture and woodworking shop, labo-
ratories, darkroom facilities, an animation room, and lecture halls. The
Arthur Houghton Art Gallery, the Center for Design and Typography, and
the historic 900-seat Great Hall auditorium all contribute to the academic
and cultural life on campus.

The coliege's computer center, with access provided by forty termi-
nals, is linked to two computer systems: a VAX-11/780 and a PDP-11/45;
there are also four Intel 86/380s, each supporting five terminals. An in-
structional time-sharing environment supports education in programming
and computation. This system Is driven by five AT&T 3B minicomputers
that are networked together and utilize the popular UNIX V operating sys-
tem. A special microcomputer classroom houses 25 IBM PS/2 Model 80
microcomputers. The Computer Center also houses an engineering
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workstation laboratory. All of the systems are networked together to
provide ease of access as well as data and program portabiiity.

There are specialized laboratories for work in structural engineering,
water resources, soil mechanics environmental and sanitary engineering,
air-poliution control, thermal sclence, fluid mechanics, and bioengineer-
ing: a shop for fabrication of models and prototypes; a robotics
laboratory: and a computer graphics laboratory.

The cost per year is a $300 student fee. The Cooper Union Is tuition
free. All students admitted to the Cooper Union are offered a full tuition
scholarship, which is equivalent to approximately $40,000 each in the
School of Art or School of Engineering and $50,000 each in the School of
Architecture.

The Cooper Union has a full-time faculty of 57 members and a
part-time faculty of 116. Eighty-one percent of the full-time faculty have
eamed advanced degrees. The faculty-student ratio is 1:10.

The faculty In the School of Engineering is both a teaching and re-
search faculty, with the former responsibility emphasized. The same fac-
ulty teaches undergraduates and graduate students. Graduate students
do not serve as Instructors. Most faculty members in the School of Archi-
tecture and School of Art are practicing professionals. All faculty mem-
bers are expected to counsel students, and many participate as advisers
in extracurricular activities.

The Cooper Union Research Foundation (CURF) was established in
1976, as a not-for-profit corporation to encourage and support basic
and applied research by faculty and students at the Cooper Union. The
Foundation augments the educational opportunities for the students,
enhances the professional development of faculty, and provides services
to the community by performing research and development for industry
and govemment.

Over the past several years, CURF has provided students in the School
of Engineering with opportunities to work with the faculty on research
and development projects. These students, a select group of young men
and women with demonstrated potential for high achievement in their
field, have been able to go beyond the confines of the classroom and
explore, experientially, the technological world of the future. CURF brings
to these students engineering research projects at the cutting edge of

technology. Many of these projects are undertaken in response to a
presslng socletal problem or the percelved market potential of a specific
process or product.

Students working on CURF projects have critical responsibliities: As
active participants, they attend project meetings. and, under the
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guidance of the faculty, aid in the conception, design and
implementation of the research. They confront the challenge of moving
a novel idea from the drawing board to implementation. From this they
gain the satisfaction of concelving the solution to a problem rooted in
reality, During the academic year 1986-87, ten senior projects and seven
master's theses resulted from students' research on CURF projects.

Since Cooper Union Is a small, primarily undergraduate institution,
research opportunities avallable to our faculty are relatively limited as
compared, say, to graduate faculties at larger institutions with doctoral
programs. To the extent that research augments educational resources
without detracting from the basic undergraduate mission, participation in
research activities by faculty members on a voluntary basis is essentlal to
the vitality of educational programs. In attempting to meet this
objective, CURF plays an important role for all faculty members with
research talent who wish to pursue sponsored research individually or in
concert with other faculty and students.

All faculty members are encouraged to communicate with the
Executive Director (Dean Baum) or the Director of Research (Professor
Ahmad) to explore the development of potential research proposals and
possible sources of funding, especially in interdisciplinary areas. In 1986,
The Board of Directors approved the establishment of a faculty research
initiative program. Under this program, during the summer of 1987, four
faculty research Initiation grants totalling $12,000 were awarded on a
competitive basls. The program Is expected to be continued in the
coming years.

CURF furthers Cooper Union's goal of community service by
undertaking projects for Iindustry, business and govermment in
environmental planning, chemical and industrial processes, hazardous
waste management, computer engineering, telecommunication and
information processing. Infrastructure rehabilitation and biomedical
engineering. The goal of community service is furthered by bringing
faculty and students into closer professional contact with the needs of
the soclety and with the solutions related to those needs.

CURF is administered by a Board of Directors, consisting of the
President of The Cooper Union or designee, Dean of the School of
Engineering, a member of the faculty of Engineering, three members of
the Board of Trustees of Cooper Union, and an alumnus of The Cooper
Union. The board sets policies and guidelines for the operation of CURF.
The responsibiiity for the selection of projects to be undertaken by CURF
rests with the Program Committee of the Board. This Committee consists
of the President (or designee), the Dean of the School of Engineering,
and the faculty board member.
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The day by day operation of the Foundation Is the responsibiiity of the
Executive Officer and the Director of Research. The Executive Officer is
the Dean of the School of Engineering while the Director of Research is a
part-time position presently held by a member of the engineering school
faculty. The Executive Officer oversees the Foundation's operation and
also serves as chairman of the Program Committee. The Director of
Research Is responsible for developing interdisciplinary research
collaboration among the faculty members, preparation of proposals,
and providing ligison with potential sponsors and outside agencies.

Projects are undertaken on the basis of their relevance to CURF's
mission, i.e., educational value and soclal importance. Other selection
criteria include availability of faculty and students for the expected
duration of the project and the availabliity of resources and facilities.
CURF receives projects from both the private and public sectors, and
welcomes collaboration with small to medium-size companies in research
and development work leading to patentable inventions.

CURF also collaborates with the medical and legal community in
undertaking projects in the Interdisciplinary fields of biomedical
engineering and the regulatory aspects of environmental engineering.
Such projects are especially welcomed by some of our students who are
eventually planning careers in medicine or law upon completing their
engineering education.

CURF projects for 1986-87 covered a broad range of areas:
environmental, energy, health, industrial needs for new materials, and
computer systems. During the year, the projects Iinvolved 20
undergraduates and 10 graduate students who worked in professional
collaboration with 12 faculty, 4 technicians and several outside
consultants. Some projects began in the current year, some the year
before; the start and conclusion of projects does not necessarlly coincide
with the academic year. Each project was guilded by a faculty director,
who was assisted by other faculty, and undergraduate and graduate
students from the four engineering disciplines. On most projects,
consultants from other institutions and professional personnel from the
clients or sponsors were aiso involved.
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District 2 Lab Schools

The New York City Laboratory School for Gifted Education in
Community School District 2 offers a model of gifted education for the
Junior high school years that is committed to innovation, exploration and
intellectual choice within the framework of a warm, personalized
environment that Is child centered. At the Lab School, every child can be
known and is known. The rigorous academic program provides students
with intellectually and aesthetically challenging opportunities so they can
pursue their talents and interests, work hard and have fun.

The Lab School nurtures each student's spit of Inquiry by
encouraging individual and small group projects. Four periods per week
of elective courses pemit students to pursue individual areas of study
and interest. Electives include: Russian language and culture, studio art,
dramaq, credative wiiting, video workshop, joumnalism, chorus, math team,
psychology. dance, meditation B yoga, astronomy ~ space, and chess.
Special features of the academic program Include advanced
placement math, high school prep for Stuyvesant, Bronx Science,
Brooklyn Tech, and LaGuardia (art, drama, and dance), literature and
wiriting, Regents courses in math and science, Spanish, social ~studies~
research, and computers integrated into the subject areas. The Bank
Street Technology Project provides students with the opportunity to do
state-of-the-art research using computers in all subject areas.

Cuniculum at the Lab School is interdisciplinary, extending beyond
subject limitations while consistently reinforcing concepts and values.
Children come from all parts of District 2 o form a community of learners
that reflects the diversity of New York City.

In addition a Lab School for grades 4 through 6 Is being started and
Anthony J. Alvarado, Superintendent of District 2 has the authority to start
further special schools and is wiling to do so if one will be needed to
accommodate the Cumulative Multi-media Curiculum prototype.

District 2 Lab Schools _ 140




8-Sep-90 ' Appendix B: -- Key People and Groups

Kids at the Wheel, P.S. 92

The "Kids at the Wheel" project represents an effort to accomplish
several educational goails, using styles of student leaming and thinking
that are based, aithough not exclusively, on forms of self-expression.
Expressive leaming locates the child towards the center of the thinking
process. This is more common outside of school than inside of school. An
expressive leaming mode includes activities of judging., chalienging,
integrating, hypothesizing, reformulating. remembering., accumulating,
collaborating, and producing a point of view, an analysis, or something
new. The content is seen as relevant to the child as a person, rather than
simply the child as a student. The child more typically has a sense of
ownership of what he or she is learning, what he or she is creating. Ex-
pressive leaming does not preclude, for example, leaming to add. #
reconceptualizes learning to add in terms of meaning rather than duty.

Expressive leaming can be contrasted to “leaming by being taught,”
which Is the current ambient mode in classrooms. Leaming by being
taught relies on a status for the child that is decentered. The chiid's role is
to receive information selected and presented by an authority, and to
be able in particular to recall the material under very pressing circum-
stances — a test. The child needs to assume a role, in order to function as
a successful student, that is quite different than he or she experiences
outside of school, and that is quite different than he or she will need in
order to function as a responsible aduilt.

The Kids at the Wheel project at P.S. 92, District 5, located in central
Harlem, Is an experimental project in collaboration with IBM, based on
expressive leaming, with godls to enhance the child's image of himself or
herself as a student, and academically, to Improve language
comprehension abilities and abilities to deal with soclal studies issues. P.S.
92 currently (1989) ranks 603rd out of 619 New York City public schools in
reading.

The experimental project began February 1990 and will resume In
September 1990. Participants are children in grades 3 and 4. Children
work in groups of 8 to 10, with a teacher who has been trained in expres-
sive leaming techniques. By September 1991 it is expected that the pro-
grom will be moved into the normal classrooms.

The program consists of three interrelated components.

(1) The children and the teachers coliaboratively discuss reading ma-
terials with a focus on elaborating the inferential connections in
the materials. The reading materials are created specifically for
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the project, based on guidelines from prior research in compre-
hension. The content used in February through June in 1990
mainly dealt with the 1960's Civil Rights Movement. The purpose
of this first component of the Kids at the Wheel project is to show
the children that reading is thinking, and that much of the
meaning of a text comes from the way the child relates the text
to his or her background and awareness of the author's intent.
The children determine through discussion, and a gradual explicit
awareness of the mode of the discussion, how the text coheres,
and what it says. The teacher is a catalyst and a partner.

(2 Children work with a mult-media computer system called "Making
a Scene’, which enables them to produce video essays
combining motion video, sound, the child's recorded voice, and
text. The activities in creating a video essay include reading
background material, viewing video segments, designing a
framework for expression, dealing with the vicissttudes of a
computer, trying out an interactive version of what they are
intending to convey, iteratively changing it or completely
reconceptualizing —~ all in collaboration with a cohort. Upon
completion the children have something to show that is
technically impressive and often quite powerful. They can relate
to it In terms of its meaning as well as its showmanship.
Furthemmore, the children's level of knowledge is deeper as a result
of their activities and their evolving relationship to what they do.
A computer system with a Making a Scene type of interface, and
with a mult-media knowledge base (in this case books, posters,
maps, souvenir post cards and photographs (the researcher
visited the Martin Luther King Jr. Center for Non-violent Social
Change in Atlanta during the semester), videodisc news clips and
audio clips, current newspaper articles) has particular potential
for placing the child at the wheel.

(3) The general milieu in the room consists of more noise and move-
ment than in a regular classroom. Children talk to each other as
a part of being there in both activities (1) and (2) above. In
addition, time is set aside for group discussions that relate to work
in progress, as well as anything else. The teacher is interested In
what the children have to say. Gradually the children become
interested in what others have to say.

The following provides a brief example of the progress of the group
from the February-June 1990 semester. Materials provided for the chil-
dren were books about the 1960's Civil Rights Movements, with a focus on
Martin Luther King, Jr., along with a videodisc of news footage from the
period, and stories written by the researcher for activity (1) above. The
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materials and the interactions provided constitute a prototypical
knowledge base.

During the semester children read and discussed the books, with
each other and with the teacher; discussed the inferential aspects of the
books and the materials written for the project; and created video
essays. The children decided to present their essays live to other classes.
Prior to their final presentation, they wrote and practiced speeches of
Introduction, revised and tested their video essays, checked factual
material, and took a stance towards their effort. They were proud of
what they had done. Their teachers were surprised at “what they had
learned". :

Kids at the Wheel will be pursued experimentally in the next few
semesters. We have been encouraged by the fact that the children
were able, gradually, to work together; that their understanding of the
civil ights issues and personalities was more sophisticated than rote; and
that they themselves felt connected to what they had done. We expect
to explore these issues more thoroughly, as well as additional issues. We
expect to revise the materials and the environment accordingly.
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The Center for American Culture Studies

Jack Sazman directs the Center for American Cutture Studies, an in-
novative, interdisciplinary Institute for the study of American culture and
society that combines scholary research and public discourse from a
wide range of perspectives. Its programs seek to:

» engage in a sustained discussion of New York City as the
paradigm of a multicultural society,

» understand the origins of the relationships that exist among vari-
ous groups of people in the United States,

» determine the kinds of new relationships that need to be forged
among people in this country and with people around the worid,

» Identify those American values essential to our survival and pros-
perity in the world's changed, and changing, political, economic,
and soclal arenas and to explore their evolution, and

»  examine unresolved social and political problems in the United
States and to devise ways of addressing new lIssues as they
emerge.

Since its founding in 1982, the Center for American Culture Studies has
been engaged in an ongoing consideration of the ways in which the
American identity and public expression of its character have evolved
during the past two hundred years. To this end, the Center has provided
a forum through which scholars, writers, and artists have joined with the
public and academic communities in exploring the extraordinary ethnic
diversity and varety of cultural activities that characterize the American
experience.

The Center was established as a unique effort to explore life and cul-
ture in an evoiving democratic setting and to determine the effect that
this culture has had on the complex issues the United States has
confronted over the years. In the relatively short period since then, the
Center has become the most influential institution of its kind in the
country.

The recent emergence of far-reaching domestic conflicts, a shift in
the balance of world economic powers, increasing demands for human
rights, and the rse of democratic movements throughout the word are
some of the recent events that have made the Center's innovative work
on the evoiution of a democratic soclety and its vared forms of
expression even more timely and relevant.
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A number of new issues now demand our attention. Of particular
concem in the 1990s is the United States' relationship with those societies
that have recently experienced crises in government and identity. This
has spurred renewed commitment to an exploration of American socCiety
and its complex cultural identity, as well as an examination of that cul-
ture’s relationship with, and influence on, other political systems.

To stimulate debate and discussion of these important issues, the
Center plans to focus on such key concerns as:

» the position of the United States in a changing pattern of global
economics,

» how the relationship that exists in the U.S. between politics and In-
tellectuals, particularly writers, differs from that in other countries,

» the relationship of architecture to the built environment and the
ongoing transformation of urban settings,

» how changes in American culture as a whole relate to changes in
corporate cutture and business practices,

» how pattemns of immigration and assimilation today differ from
those in the 1890s,

» the relationship of the U.S. model of democratic government to
the revolutionary fervor in contemporary Europe,

» the exploration of the tensions that exist between ethnic and mi-
nority groups, and

» public and private censorship of the arts in the U.S.

The Center has developed scholarly tools and resources for students of
American culture, integrated academic studies and the concerns of the
non-academic community, and brought together foreign and American
scholars through the intemational exchange of personnel, materials, and
ideas. In these efforts the staff of the Center has been guided by a Steer-
ing Committee of eminent Americanists from the Columbia faculty, as
well as by a National Advisory Board, which provides the Center with a
support network that extends beyond the bounds of the academic
community.,
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APPENDIX C: -- PEDAGOGICAL HYPOTHESES

Section 1: Toward a System Specification

Through the Cumulative Multi-media Curriculum, we need to solve a
basic technical-cultural difficulty: How can multimedia materials of
sufficient quality and diversity be mobillized for educational purposes
without incuring impossible production tasks? This difficulty can be
solved by repurposing existing productions on a sufficient scale. There is
a vast stock of fim and television production, audio recordings.
photographic collections, and texts from which to draw. Our task will not
be new production, but the creative organization and use of existing
materials.

In part, organkzing and using these materials present technical
difficulties which we will need to solve. Technical advances are making
them highly solvable, however. With the Real-Time Mode in DV-l systems
or their equivalent, the use of videotape libraries as a key resource in a
Cumulative Multi-media Cumiculum Is becoming feasible and
economical. Essentially, we will seek 1o specify as powerful a system as
possible to support school-wide study through interactive multi-media
information retrieval.

In the larger part, cultural difficulties will prove more challenging. In
the cultural sense, it Is not enough to create a complex work that
functions usefully. Culturally, it is important that we create, with such a
work, standards of criticism and evaluation, appropriate to it, that wil
sustain the ongoing development and improvement of type, not just the
instance. Publishing and scholarship are culturally more fertile than the
printing industry that manufactures books because they cary within
them such standards for criticizing existing works and goading creators to
further effort.

We will need to attend to such issues through this project in trying to
develop a system specification. The following text gives an early
indication of ideas pertinent to defining such standards, which Robert
McClintock prepared In the Fall of 1986 to accompany a presentation at
the IBM ACIS conference at Fort Lauderdale, Florida. [t refiects
experience with a program for managing the Visual Encyclopedia of the
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20th Century, that Steven Taylor developed through a joint study project
between the Institute for Leaming Technologies and CEL
Communications.

The Stimmir

Study Through Interactive Multi-Media [nformation Retrieval
by
Robert McClintock

"Stimmir® is a word manufactured from "Study Through Interactive
Mutti-Media Information Retrieval.” It is not an acronym meant to stand
for a particular thing or organization, like NASA or COBOL. Rather, a
stimmir is a generic thing. In the same way that a book s, and "stimmir*
should be used as an ordinary noun, one that has been consclously
constructed with an origin that Is acronymic, not etymological. |ts
pronunciation, should veer in the Anglo-Saxon, not Middle Eastern
direction, with the accent on the first syllable. As the word becomes
established in the language, its meaning secured by usage rather than
by its acronymic origin, its speling will evolve to "stimmer." But for now,
we use the correct form, stimmir,

A stimmir Is a collection of materials suitable for study through inter-
active mutti-media Information retrieval. In this sense, stimmirs are In the
broad class of cultural products that include books, magazines, fims,
videos, symphonies, ballets, paintings, photos, and similar modes of
creative expression. Lke these, the motives served by a stimmir may
range from entertainment to edification; a stimmir may excel for reasons
of imagination or scholarship; t may contibute to knowledge.
commerce, amusement, power, or any combination of these and other
consequences. Stimmirs may in time displace books as the main vehicle
for creating, transmitting, and preserving our culture. Whether they do or
don't do that, stimmirs wil become significant means of cultural
communication. '

What defines a stimmir, like a book, is its content, or what the stimmir is
about. Each particular stimmir, like each particular book, will have a ma-
terial form, but its subject, its content, will actually determine what It Is.
The material form of books is variable - some are very small, folios are
very large; bindings differ, as does the paper, ink, typeface. layout, and
the like. A few bibliophiles may care more that a book is bound in such
and such leather, stitched in one or another way, set in an esteemed
type, printed on a renowned stock, and so on, but most real readers
care whether it is Jean-Jacques Rousseau's Emile or Voltaire's Candide
and they would distinguish between those two works not merely by their
physical attributes, but far more profoundly by their differences of
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substance, tone, import, scope, style, and significance. So 100, stimmirs
will be distinguished, one from another, according to their content, not
according to the peculiar combination of technologies used in each.

One can, of course, describe the physical attributes of a typical
book, and the writer needs to have these somewhat in mind as he or she
sets about to create a work. We can do the same with a typical stimmir.
First off, a stimmir will be a iot *bigger” than the average book, and here

"bigger” really describes content more than physical sze.2! The quantity
of information In a stimmir will greatly exceed the quantity of information
in a book. With a stimmir, a personal computer controlling diverse mass
storage devices will be like the cover, binding, and pages of a book. The
typical stimmir will include an extensive collection of video and other vi-
sual materials, all of which will be car<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>