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The School 2000 concept utilizes educational technology, prin-
cipally computer and video courseware, as the principal means of
instruction which enables students to enjoy self paced instruction
and which guarantees that each subject will be mastered by all stu-
dents. Teaching by lecture will be retained for some subject mat-
ter but generally the role of the teacher will change. Teachers at
School 2000 for the most part will be mentors, facilitators, guides
and counselors rather than presenters. The design team believes
that these ideas will result in more highly motivated students who
will enjoy their school participation more and produce better

results.

Many classrooms will be restructured to provide learning sta-
tions to fully utilize the opportunity for independent or team
learning that the use of technology allows. The administration of
School 2000 is greatly improved through the use of a Program Master
which controls much of the activity in the school and provides con-
tinuous data for use by teachers, administrators, parents and stu-
dents. There is an effort at School 2000 to involve parents and
the surrounding community in activities and decision making at the
school.

School 2000 is a project of the University of the World. Its’
design team functions as a volunteer group on the staff of the Uni-
versity. The University of the World is dedicated to improving
education at all levels and in all parts of the world through net-
working and exchanges of information, resources and data., It has
offices and representatives in 25 countries. It is a non-profit
corporation with a 501(3)(c) status from the IRS.

The University of the World is located at: 1055 Torrey Pines
Road, Suite 203, La Jolla, CA 92037, Tel: (619) 456-0103, Fax:
(619) 456-0197. The agent, and design team member for this project
is Martin N. Chamberlain, Ph.D., Executive Vice President.




This proposal, from a project team of the University of the World,
suggests that the use of educational technology, principally computer
and video courseware, as a primary source of instruction rather than an
administrative resource, will make a substantial improvement in the
enjoyment, motivation and results for students at all school levels.
There are a number of innovative ideas contained in the proposal involv-
ing and changing the role of teachers and administrators and re-design-
ing the classrooms or creating complete new schools.

In this new setting students become much more involved in the plan-
ning of their own curricula and in the self-paced execution of these
study programs. Students study individually or in teams, and for some
subject matter, in normal classes. Teachers, parents and administrators
are much advantaged by the flow of data about each student made avail-
able by the Program Master, the controlling element in the technology
assisted school. Much of the world of learning becomes immediately
available to the student seated at a learning station with instant com-
munication available to teachers, team members, library material, and
through networks, to other schools almost anywhere in the world.

Because the facilities at the school can be utilized 24 hours a
day, i1f desired, they become available to members of the community on a
continuing basis and provide opportunity for schools to become community
centers where persons of all ages can be beneficially involved.

Administrators and teachers in School 2000 will be concerned with
multi-disciplinary learning. While we stress competence in core sub-
jects such as English, mathematics, science, history and geography, and
place much emphasis on reading and writing skills, we strive to have
these learnings take place in courses that interweave the subject mat-
ter. Indeed we hope that students will find the resulting courses suf-
ficiently inviting that they may not realize that they are learning math
concepts or geography.

The Program Master will try to make the teachers fully aware of
developmental changes in their pupils so that they may be advanced at
points of readiness. Classrooms will be full of activities of groups
moving through subject matter at different levels. Teachers will have
to orchestrate all of these different activities.




The role of most teachers will change from that of a presenter to
one of being a mentor to individual students, a counselor, guide or
tutor and facilitator. Teachers will have to supervise groups and teams
rather than whole classes and be able to manage several things happening
at the same time in classrooms or in different areas throughout the
school. This will require some re-training of teachers which will be
accomplished in several ways--summer workshops, video conferences and
computer or video courses which can be undertaken at any time throughout
the day or night when both the teachers and facilities are available.

The role of administrators will change also but probably not as
drastically. The Program Master computer will provide much data on each
student and teacher which will enable administrators to have access to
information which had not been available in earlier school systems.
Reports will be readily compiled and dispatched. There should be fewer
student problems to cope with. Perhaps fewer administrators will be

needed.

The source of administrative data is the Program Master, which con-
sists of the main computer database and ancillary equipment. The Pro-
gram Master serves many purposes but the principal purpose is to supply
computer courses to student learning stations from its storage area.
Secondary purposes include providing administrative and security data to
those who need it. The Program Master can accumulate student records,
monitor student progress, locate area video cameras. It can even per-
form such routine administrative chores as mailing, information proces-
sing or telephoning numbers of parents, teachers and students.

In the main computer database/server are stored the course materi-
als for courses used at the school. The multiplicity of programs avail-
able in the database enables teachers and curriculum planners to develop
course sequences tailored to the needs and interests of individual stu-
dents. A distribution means for course materials is known as the cache
system. Students and/or teachers can order a particular course or pro-
gram to be made available to the learning station at a specific time.
The Program Master, on receiving such a request, will access the main
database and load that program into the cache system at a time which it
designates. This arrangement can manage multiple orders for the same
program.

The Program Master is a computer program utilizing databasing (and




eventually artificial intelligence) techniques to monitor all internal
(within the school) and external digital data transference at the elec-
tronic school. It has the ability to analyze, sift and sort data, make
decisions, delineate tasks and interact with data storage and retrieval

systems.

By utilizing simple databasing technology and tracking student pro-
gress through time the Program Master can run a series of comparative
analysis tests to determine student progress. If a student is noted to
be performing out of his/her usual range or the expected range of com-
prehension and achievement, the computer will report this information to
teachers and counselors. The Program Master can monitor and evaluate
jnteraction between students and teachers. Should the computer deter-
mine that a particular student has been inadvertently neglected it can
notify the teacher so that corrective steps can be taken. The Program
Master also will be able to recognize changes in behavioral patterns of
individual students and notify teachers and/or counselors of those
changes.

For students or teachers the Program Master can be a source of re-
ference material and resources contained in the system which could help
in a particular subject area. Other databases could be connected to
learning stations--such as the Community Learning Network. It can also
provide access to host computers via Internet and similar resources.

The Local Area Network enables student, teacher and administrative
communications with each individual having an assigned code and address
carried in the Program Master file. The code will allow users to access
the system. This access may be recorded in instances where community
members use the system and ultimately will be billed for the time spent
on the system. Communications outside the school can be restricted by
blocking access at any local gateway. This arrangement will require
students to obtain permission for example to make long-distance tele-
phone calls.

All of this new technology will dramatically change many aspects of
traditional schools. With computer-assisted or video studies students
can move along at their own pace. Groupings of students in team pro-
jects and seminars will stem from their achievement levels in particular
subject areas. But for such activities as physical education eating
lunches, and on the playground, students will be involved with their own




age groups. Where possible, School 2000 designers would prefer to have
all traditional grade levels (K-12) in one facility where from the onset
students can be grouped by achievement. Thus at each level there would
be students working at the next higher levels who could be grouped with
students doing similar work. Slower learners would be able to receive
more individual attention and encouragement soO that all students would
progress at a faster pace than is normal in the traditional class struc-
ture. Also there is an advantage in using older students to tutor and
otherwise assist younger students. Learning from peers can be motivat-

ing.

There are many evidences in the US and other countries that ele-
ments of the School 2000 project are already being used effectively.
There are in progress some exciting developments such as the Community
Learning Network and the Consortium of School Networking which will
dramatically increase the availability of electronic based resources to
schools. School 2000 is designed to take full advantage of these
developments.

Though the project team has not spent a great deal of time investi-
gating research which deals with elements of our proposal, we have made
searches of published research in areas pertinent to the School 2000
concept and cite the references for those concerned. We have been
interested in evidences of successful application of our ideas and docu-
mentation of these successes.

The project team has strengths in many appropriate areas but none
have been actively involved in public schools in this country. We con-
sider this to be an advantage in our thinking and planning, neither of
which has been fettered by limitations which a more involved role might
bring forth. Yet we have been aware of the need to reality-test our
jdeas with teachers and administrators currently working in public
schools and have altered our ideas as needed to satisfy their criti-
cisms. The project team does have considerable skill in educational
administration, research, technological considerations and facilities

design.

The Budget is supplied in the requested detail for the first two
phases of the NASDC design. The third phase details will emerge during
the project’s first three years and enable a more specific delineation
of expenditures in plenty of time to meet NASDC needs.




The School 2000 project envisions Year I being spent in perfecting
the project design, arranging for its’ installation with representative
school districts, designing a variety of models which school districts
could use in modifying their facilities, writing publications encourag-
ing teachers to use educational technology and designing teacher semi-
nars and workshops to acquaint teachers with the new mode of teaching in
School 2000 applications. During Year I an effort will be made to iden-
tify and judge the quality of educational technology resources presently
available and creating a resource catalogue. Year I will be used to set
the stage for intensive applications of the School 2000 concept in the
following years. The Year I budget is $351,083. A major expense is
creating the software to operate the Program Master.

Year II will be the year in which the concept becomes reality.
Initially the project will be developed in remodeled classrooms in a
variety of schools with differing student bodies. Agreements to do this
will have been negotiated during Year I so that implementation can pro-
ceed expeditiously--if Phase II funding is received. Year II budget is
$544,150 and a major element is for construction and renovation of

school classrooms.

Year III will see a continuation of the concept in existing schools
but will focus on the creation of a new school designed to provide full
implementation to the School 2000 concept. Thus the major element of
Year III’'s budget of $2,375,639 is allocated to constructing and equip-
ping a new school, built to showcase the concept from designs developed
during the previous two years.

Years four and five will be devoted to publicizing the concept and
developing ways of getting it widely implemented throughout the US and
abroad. No detailed budget for this phase is provided here as it will
evolve during phases I and II.

The contractor for the project is the University of the World, a
non-profit corporation located at 1055 Torrey Pines Road, Suite 203 in
La Jolla, California 92037, telephone (619) 456-0103, facsimile (619)
456-0197. The person responsible for the project implementation is
Martin N. Chamberlain, Executive Vice President.




"Oover a period of time, as values change,
so will relationships, and, with them,
institutions. The challenge that we pre-
sently face in adapting to the future is

to allow new values to emerge and to modify

institutions appropriately."
Jonas Salk
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Imagine a school where students progressed at their own pace,
yet completely mastered every subject and what’s more, enjoyed it;
Wwhere teachers were freed from class preparation and grading papers
to enable them to tutor, encourage and help wherever help is
needed. Such a school is possible now. What is needed is the
motivation to create it.

Computers have revolutionized almost every aspect of our
society except education. The worlds of commerce, health, and

manufacturing have made dramatic uses of computer technology to

improve their abilities to provide better, qguicker and more accur-
ate services and products. But the education community has shown
resistance to using the computer as a teaching resource. There is
fear among teachers and professors that they may be replaced by
computers. Yet the likely outcome of adapting such technology is
just the reverse. Teachers will be needed just as much as in
traditional schools, but are able to work in the areas of their
greatest strengths and interest. Teachers who excel in lecturing
will be presenting the course material by electronic media to all
students. Other teachers will have the close contact with students
that is equally needed in this setting. Besides being teachers
they would act as tutor, mentors, guides, counselors, and role
models.

Instructional technology can improve the learning process in
many ways. Indeed it is now being used successfully in schools,
but mostly as a resource—peripherally. There are many new devel-
opments which, if used intensively, could revolutionize schools
just as they have done in business and the military.

School 2000—the Learning Center—proposes to take full
advantage of existing and developing technology. It plans to
utilize learning stations in large numbers where students can




interact with subject matter in a variety of ways. A learning
station is a fully equipped cubicle which provides a student with
the electronic hardware that will enable him/her to interact with
course materials by computer, video tape or combinations of both.
Computer courses, video courses, interactive compact discs will
provide both teachers and students with many options in planning
curricula and monitoring progress.

As an important bonus the learning stations will provide
administrative data which will supply teachers, counselors and
administrators with information that will enable them to note
student progress and see changes taking place which need review.
Problems can be identified and dealt with in incipient stages.

By using modular design in the Sschool 2000, new developments
in instructional technology can be incorporated without expensive
alteration of learning stations or classrooms. Three dimensional
viewing, described as "yirtual reality" is seen as an ultimate con-
nection between computers and people and a magnificent teaching
tool. Though too expensive now—it ultimately will be adapted for
use in electronic schools.

The purpose of the learning station is to enable the student
to pursue the learning process independently and in teams which can
be put together by criteria set by the teacher. It provides at
fingertip all of the equipment needed to utilize a wide variety of
available course materials. It also allows the student while at
the learning station to communicate by telephone directly with a
teacher or counselor and to have questions answered as they arise.
Computerized voice-mail and E-mail systems make possible an effi-
cient messaging system. The privacy of this exchange is a boon to
students who have been timid about posing questions in a public
forum which might cause embarrassment and discouragement.

Learning stations can be operated on a twenty-four hour basis
which greatly enhances the utility of The Learning Center. If
learning at home is utilized along with attendance at an electronic
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school, many more students can be served by a single school than is
currently possible. All sectors of the population may learn at
electronic schools and the endless variety of subject matter makes
possible learning at all levels of education at the same location.
Thus a grandfather may be in an adjacent learning station to his
granddaughter—both pursuing courses appropriate to their stage of
development, interest, and ability.

The School 2000 is feasible now. Nothing in the proposed sys-
tem is currently unavailable. What is required is a School Board
and administrators bold enough to see the advantages to the stu-
dents and teachers, to be aware of the eventual savings in costs of
construction, maintenance and operation, and the willingness to be
innovative despite possible adverse reaction from parents, teach-
ers, and administrators. The gains in a better educated society
certainly outweigh any dislocations which will occur during tran-
sition from the outmoded to the state of the art in education.

Back in 1968 George Leonard created the notion of "free"
learners. In his book Education and Ecstasy he describes a school
not unlike the School 2000. He was ahead of technology when he
posited what learning could be like. Perhaps now the first learn-
ing center should be called The George B. Leonard School—a school

for free learners.
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School 2000, The Learning Center, looks superficially like a
traditional school. They have many areas in common such as class-
rooms, administrative areas, gymnasium, lunchrooms, library and
laboratories. Where the electronic school differs is that it will
contain areas filled with individual student cubicles called
learning stations. These cubicles are the heart of the electronic
school and the place where much of the learning takes place.

The School 2000 could be instituted in any of three ways: 1)
it could be incorporated into an existing school; 2) it could be
adopted for all schools within a school district or; 3) ideally,
it could be erected as a new campus working in conjunction with the
schools in the district.

If brought to an existing school or campus one of the build-
ings (or rooms within a building) would be remodeled or replaced so
as to contain the electronic components and learning stations. If
adopted by a school district, each school would have a building (or
rooms) with electronic equipment and learning stations and the cen-
tral components installed in one school which would be linked with
the others.

The component areas which are unique to the Learning Center,
each of which will be described shortly, are: (1) student learning
stations, (2) the control environment, (3) the program master syS-
tem, and (4) the telecommunication system. Other areas are more
typical of traditional spaces, for example the gymnasia, may be
designed in such a way as to allow the use of the structure to be
utilized for a variety of purposes including sports, drama, and the
arts i.e. choir, painting, and sculpting, as well as an auditorium

for large formal and informal gatherings.




To fully achieve the potential for the Learning Center, how-
ever, this group believes that it should be a separate structure oOr
campus of several structures providing educational services to stu-
dents from K through 12, as presently organized.

Present ideas for the Learning Center design suggest a
structure of one or two stories with wings projecting out from a
central hub. Each of these wings would contain what in traditional
concepts would be a separate school, namely kindergarten and

elementary, junior and senior high schools.

The hub or central core of the system would contain admini-
strative areas, teacher stations, broadcast stations, the program
master system and communication center. The Learning Center cafe-
teria might be located on top of the building with landscaped areas
attractive for outdoor eating and socializing.

Each wing would contain learning station areas, classrooms,
laboratories, studios and a library. The library would provide
both printed and electronic books. The gymnasia could be placed
centrally or peripherally. A basement under the central core could
contain a recycling center, a garage and maintenance facilities.

STUDENT LEARNING STATIONS

Learning station areas will contain a large number of indivi-
dual cubicles containing the necessary equipment to enable the
student assigned there to work productively. Such stations are
designed to retain privacy while allowing visibility within the
learning station areas. Each station will have a twelve inch par-
tition surrounding the work space which will contain a video/com-
puter monitor, keyboard, communications headset, and controlling
device such as a "mouse". Other equipment might include a compact
disc drive, a laser light pen, a graphics pad, electronic books and

an intercom headset.




In the learning station area will be several large screen
video monitors placed in ways that all students in their cubicles
will be able to see at least one of these. These screens can con-
tain administrative messages for all students, lectures of general
interest, teleconferences and special events. Also, strategically
placed in these areas are video cameras which provide teachers with
the ability to visually link with the student allowing for a more
personal interaction. The teacher will also have a camera sO that
the student will be able to see the teacher on screen.

Several areas in the large learning station space will be
designated as Student Aid Stations where students can go for tech-
‘nical or academic counseling and administrative purposes. These
areas will also contain computer printers, xerox machines and other

aids for students and teachers.

students will be able to suspend current work and participate
in a lecture or other activity intended for all or many students
that comes over the computer monitor at a scheduled time. When
finished, students will be able to resume their earlier work as
they will have "stayed resident"” on their computers.

A student with problems or questions can type a question to a
teacher. If the teacher is immediately available his/her image can
be made to appear on a video window on the student’s screen. The
student can talk directly with the teacher, otherwise the teacher
can respond when convenient and the response will be stored in the
student’s computer or student file. The student at his/her option
can also contact the teacher in the Student Aid Station.

By allowing the student a variety of choices with regard to
how he or she interacts with a teacher and subject matter, the
student may be more likely to feel in control of his/her own educa-
tion. Also, by eliminating the pressure of having to raise one’s
hand in class, students will be more likely to interact with their
teachers when questions arise.




Students may log-on at any learning station. The Program Mas-
ter provides each student with a file, stored on the Mainframe,
which will have limited security. These files allow students to
store their projects and work for later access. Student files
could be limited by security devices such as passwords, numbers or

fingerprint identification.

The ratio of students to learning stations might be one sta-
tion for three students up to age 11 and two students per learning
station beyond that age. For the younger students the dimensions
of the stations would be smaller and the tables lower. Adjustable
chairs would enable each student to be comfortable at each learning

station.

)>
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The learning stations are modular units. Each station has a
generous working area which allows for the computer equipment as
well as for the student’s notes. On the side of the desk a smaller
space allows for notebooks and tools. Two shelves enable the
students to store their extra books, bags and personal items. Each
station is finished with laminate of different colors, such as red,
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blue, yellow and green. This feature makes them more personal,
easy to maintain and gives the school a cheerful atmosphere. The
learning stations can be grouped in various arrangements to fit
each particular teaching situation. The following diagrams show
some examples of possible arrangements:

"
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CLASSROOMS, LABORATORIES AND STUDIOS

Classrooms will be much like those in use today but to aid
flexibility in teaching we propose to use tables rather than desks.
The tables can be used in seminar format or rearranged for other
teaching needs. Laboratories and studios again will resemble tra-
ditional models but the addition of a few learning stations will
make possible the use of computer technology to amplify the
teaching options.

CONTROL ENVIRONMENT

The Control Environment, located in the central core or hub of
The Learning Center, makes the system effective. It consists of
teacher stations, broadcast studio, and administrative space. The
Teacher Stations are a place for teachers who will be acting as
tutors or counselors to assemble. It will provide desks for each
teacher equipped similarly to student learning stations and also an
area comfortably equipped for teachers on "breaks".

We may discover that teachers in the School 2000 system find
themselves working in ways similar to the manner in which univer-
sity professors interact with their students. Teachers will hold
regular classes and assign office hours for direct or indirect
interaction with the students.

It is possible that any single teacher may become inundated
with student questions. That teacher, directly or through appeal
to the Program Master, may then enlist the assistance of other
teachers to help with the overload. The Program Master will be
able to automatically handle these needs.

Through their own equipment teachers will be able to access

any group of students regardless of where each student is located.
Proximity is not necessary. Regardless of the size of the required
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group the Program Master will be able to connect the teacher to the
equipment of students who comprise that group.

As the Program Master knows the qualifications of the teachers
assigned to the school, when a student asks a question it can
quickly identify the most qualified teacher currently logged into
the system. The Program Master can also determine which teacher is
busiest and distribute student questions to teachers less occupied.
This will enable students to interact with several teachers while
studying a particular subject, but the student could also relate to

only one teacher.

There are many options involved in a student’s academic ca-
reer. The School 2000 is designed to allow the student to exercise
these options and changes with less complication than is currently
possible. We envision that all students will have one mentor
teacher that oversees his/her progress though many teachers will
attend to the learning needs of that student. This will allow max-
imum multi-disciplinary learning as well as a focused center for
the student to rely upon.

The teacher’s role remains the same: to assist the students
in the learning process. One of the major differences from
teachers in more traditional schools is that teachers here have
more opportunity to help the slower learners on a one-on-one basis
while the faster learners are enabled to progress at a pace that
suits their ability. Teachers would be more able to be available
for students of all ability levels for more intensive interaction

according to their needs.

The broadcast studios enable teachers to create lectures using
multi-media programs and hardware. The studio provides teachers
with a wide array of tools and lecture helps for any given class.
Possibly students could also utilize these stations for multi-media
reports and presentations.
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THE PROGRAM MASTER

The Program Master consists of the Main Computer Database and
ancillary equipment. It is directly connected to the telecommuni-
cation system and Local Area Network and will provide all kinds of
information to teachers and administrators on request. It consists
of several elements and could be located in any area of the school

where sufficient space exists to house it.

Its’ purposes are many, but the principal activities are sup-
plying computer courses to student learning stations from its stor-
age area and providing administrative and security data to those
who need it. The Program Master can accumulate student records,
monitor student progress, locate logged-on students, control learn-
ing station area video cameras. It can even perform such admini-
strative chores as mailing, information processing or telephoning
the numbers of parents, teachers or students.

In the main computer database/server are stored the course
materials for courses used at the school. The multiplicity of pro-
grams available in the database enables teachers and curriculum
planners to develop course sequences tailored to the needs or
interests of individual students.

Another component is the Cache System which is an interim data
storage system that provides for rapid and efficient dispersion of
course materials on request. Students and/or teachers can order a
particular program Or course to be made available to the learning
station at a specific time. The Program Master will, wupon
receiving this request, determine the optimum time in which to
upload the program. This arrangement can handle multiple orders
for the same program and reduce traffic on the network.

The Local Area Network & Communication Switchboard will allow
teachers to connect with a student’s terminal that is logged-on.
Students will similarly be able to connect with teachers. Connec-
tions may be made with many stations for conference-type calls, 80
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that groups of students working together as teams can communicate
telephonically if that 1s desired.

The Program Master is a computer program utilizing databasing
(and eventually artificial intelligence) techniques to monitor all
internal (within the school) and external digital data transference
at the electronic school. It has the ability to analyze, sift and
sort data, make decisions, delineate tasks and interact with data

storage and retrieval systems.

By utilizing simple databasing technology and tracking student
progress through time, the Program Master can be set to run a
series of comparative analysis tests to determine student progress.
If a student is seen to be performing out of his/her usual range or
the expected normal range of comprehension and achievement, the
computer will report this information to teachers and counselors.
As artificial intelligence programming becomes available the Pro-
gram Master may learn to make suggestions and assist the teacher in
locating alternative programs for the student. The Program Master
also can monitor and evaluate the interaction between students and
teachers. Should the computer determine that a particular student
has been inadvertently neglected, it can notify the teacher of this
situation and the teacher may determine what steps, if any, are
needed. This provides better checks and balances to ensure that
students don’t slip through the cracks. The Program Master also
will be able to recognize changes in behavioral patterns of indi-
vidual students with regard to study habits and notify teachers
and/or counselors of these changes.

The Program Master provides an isolated and controlled testing
environment which will enable secure testing for accurate measures

of student progress.

For a student or teacher the Program Master can be a source of
reference material and resources contained in the system which
could help in a particular subject area. Other databases could be
listed or connected to the Learning Station such as the Community
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Learning Network and access to host computers via Internet and

similar resocurces.

THE TELECOMMUNICATION CENTER

This center provides connections to networks, to other schools
and to databases, enabling the Learning Center to access the very
latest technologies and courses by accessing sources such as the
University of the World Clearing house and the Community Learning
Network of that clearing house. It also provides internal communi-

cations within the school.

Components include a satellite dish, microwave transceivers,
telephone lines. This combined with: modem/fax cards; e-mail and
voice mail, allow a wide variety of communication abilities with
Internet and similar networks and providers of courseware.

The Local Area Network enables student and teacher communi-
cations, with each having an assigned code and address, carried in
the Program Master file. The code will allow users to access the
system. This access may be recorded for billing purposes. Com-
munications outside the school can be restricted for student users
by blocking access at any local gateway.

The satellite dish allows direct communication links to any
participating system. Inter-school teleconferencing and access to
global lecture halls would become possible with this equipment.

SUMMARY

We believe that the introduction of new technology will
dramatically change many aspects of a traditional school. With
computer-assisted studies students can move along at their own
pace, therefore the traditional class structure is not necessary.
Physical proximity is no longer required to form a "student body".
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Therefore students can be physically grouped according to their age
while following classes according to their intellectual abilities.

Thus the schools can enjoy the advantages of keeping age level
grouped (emotional ties with ones peers, school size, graduating to
another school, physical education, lunch and play activities);
while providing each student the opportunity to group according to
their levels of achievement in particular subjects, in seminars and
team projects. Thus at each component there would be students
doing work at the next higher component and could be grouped with
students doing similar work. Slower learners would be able to
receive more individual attention and encouragement, SO that all
students would progress at a faster pace than is normal in the tra-
ditional class structure.

Basically the Learning Center operates quite similarly to tra-
ditional schools, the principal difference being that some students
will spend much time singly, or in teams, in front of their comput-
ers at learning stations. They will be moving through courses at
their own pace, using teacher tutorial help as needed. Other stu-
dents will be in seminars, classrooms, laboratories, or involved
with physical education activities.

Students at the beginning elementary level may spend as much
as one third of their in-school-time at learning stations. As they
advance in learning levels this will increase to one half or more
of their time being spent in the electronic environment depending
upon the individuals needs.

There is understandably a question as to the impact on school-
age children of spending a considerable portion of the school day
working alone at a learning station. We believe that we are able
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to provide numerous opportunities for interaction with other stu-
dents and other kinds of socializing to offset this possible im-
pact. We believe that the system will encourage more interaction
between the student and the teacher. The pros and cons of this
kind of a school will be discussed later. Students will move
through the system at their own pace rather than follow the tradi-
tional "lock-step" system of grades. Thus the usual grade arran-
gement is not necessary. Rather students will be grouped with
their peers according to their progress, following a particular or
generalized curriculum. They will be linked with other students in
project teams and in classrooms, labs and physical education acti-
vities which will provide for peer integration. With the vast
amount of resources available, curricula may readily vary from one
school district to another, reflecting local needs and interests.

Children come to school at vastly different stages of mental
and physical development. School 2000 must be able to help each
child move forward from the stage they are in. Some children can-
not spell or count or recognize colors. Others are experienced on
computers and well advanced in early learning reading and writing
skills.

The School 2000 classroom, for the early grades especially,
will be a place where many groups of similar skill levels operate
independently of other groups. The teacher must orchestrate all of
these different activities while having a sense of each groups’

needs and progress.

Teachers will need to become child development specialists
along with their teaching skills in order to be able to monitor
each child’s readiness to move to a new skill area or learning
level. And the teacher will need to be supported by aides who can
bring needed skills such as a foreign language of children new to
this country and who will need special help. Some schools today
are confronted with having to integrate children from as many as
twenty different cultural backgrounds and as many different first
languages. No single teacher is likely to be able to span such a

16




broad spectrum, but usually people can be found to aid the teachers
by explaining to students in their own language and cultural pat-
terns what is happening in their classroom or study group. This,
then, is a good example of how community resources could and should
be used in schools. School 2000 will make a major effort to in-
volve parents, business leaders, service clubs, and interested
individuals in the learning process where such assistance is appro-

priate and controllable.

The need for elementary teachers particularly, to have child
development skills suggests seminars for imparting these skills.
Teacher training and retraining will be an essential part of School

2000's operations.

An important difference from traditional schools lies in the
methods of evaluation and achievement. Computer and video courses
will be designed to promote mastery of the course material and more
advanced concepts or ideas will be withheld until the earlier con-
cepts have been fully understood. This requires all students to
learn the material and to apply it in a variety of situations.
Thus the familiar grading systems are not useful. All students
will remain with a subject until it is passed. Another difference
is the ease with which multi-disciplinary courses can be utilized

in the electronic school.

By having students of all ages at the school concurrently it
will be possible to utilize older students to teach or tutor
younger students. Peer group teaching is facilitated through the
availability of data which show strengths and weaknesses of stu-

dents in any given subject area.

student data, which can be provided by the Program Master,
makes it easy to form teams or student groups, for example by
proximity of their homes, by similarity in interests or needs, by
psychological characteristics—in many ways.
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The environment for the youngest children will be different
from that of those who become experienced in this school; their
introduction to learning in the cubicles will be gradual, and their
integration will depend upon their skill and success in the learn-
ing stations. During the first years they will only have one
teacher, but after that should be ready to interact with an in-

creasing number of teachers.

The fast learners in the secondary school or students with
special interests can be allowed to take college-level courses.

Graduation from each level of School 2000 will occur when
students successfully complete the core subjects and required
number of elective courses. This will occur at different times for
different students. For students who complete most requirements
but have problems with a particular subject, intensive special help
will be available to ensure graduation. For students planning on
University careers, counseling and testing services will be made

available.

It would be possible for students whose homes have computers
to connect them to the Learning Center and to enable them to study
from home. Initially, at least, it would seem desirable for such
students to do home study for only a portion of the week and attend
school for the balance. Handicapped, sick or rural children could
do a large part of their studies in this way. Home study, which
follows the work undertaken at school, allows students to progress
faster. It would be desirable for schools or school districts to
develop funding sources so that home-bound or rural students could
acquire computers and modems through the school.

School 2000 would operate year-round and it could be open for
16-20 hours a day, including weekends, if a substantial community
or adult education interest developed. It would be possible for
individual students to spend more time at the school if they so

desire.
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With a year-round school plan vacation times become more flex-
ible and may be more readily made to fit into students and parents’
needs and schedules. Also students wanting to progress at a faster
rate, or that have special interests, and those that need to catch

up could take shorter vacations.

The administration of School 2000 will be different from
managing traditional schools though the staffing likely will be of
the same order. The focus on the use of computer technology and
the administrative data it will provide will change the way the
tasks are handled, but until some experience is gained in using
these resources it is not fully clear how. Perhaps the most diffi-
cult administrative challenge will be the range of ages of students
at the one facility. It probably will be necessary to have assis-
tant principals assigned to oversee the pre-school and elementary,
the middle and the high school age groups.

The counseling functions should be simplified because of the
amount of data which will be generated on students. This will
allow counselors to be aware of changing patterns of learning and
involvement and to bring students in for interviews before real

problems emerge.

School discipline problems are expected to be reduced because
students will be engaged with subject matter—and enjoying it.
There will be systems in place for monitoring students which will
help those concerned with truancy and school discipline.

Teachers continue to be a very important aspect of the Learn-
ing Center. Training teachers to function in the environment is
vital to its effective operation. Because of the constant increase
in knowledge, the Learning Center will assist and encourage
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teachers to become themselves lifelong learners, both for their own
benefit but also to serve as exemplars for their students. We
would like to see students graduate from the Learning Center having
experienced joy in learning with a commitment to continue learning
throughout their lives. The teachers will be a strong influence in

achieving this goal.

It will be necessary to include as a component of the teacher
training studies the use of computers in the instructional process.
Just as students at the electronic school will need to be computer
literate so will teachers, counselors and administrators.

Teachers will need to learn how to function in their new role
as tutors, mentors and counselors. Some will continue to function
as teachers as we now think of them but most will find new roles
and will need to learn how to perform in this new situation. Sum-
mer training programs prior to the inauguration of School 2000 in
any community would be a useful way to introduce teachers to the

new concepts.

To achieve true multi-disciplinary learning we need to provide
an environment for our teachers that will facilitate their working
collaboratively and will enable them to continue their personal
advancement. By placing all age groups in one centralized
structure we are able to bring teachers together on a regular basis
and provide opportunity for teamwork which crosses both disciplines
and age grouping.

However cooperative and collaborative projects can be achieved
by teachers in different schools by networks within the school
district (MAN—metropolitan area network) or within different parts
of a learning center school by local networks (LAN—1local area
network). E-mail can be utilized for quick communication and video
conferences for more intense or complicated projects. These
technologies allow teachers to exchange ideas and reach decisions
without being physically together. Teachers also may reach outside
the school district to a vast array of resources through Internet.
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In all of these technologies the computer is the communication
medium.

Libraries in The Learning Center will include book libraries
and well as electronic libraries. How reading will be done in the
future is anyone’s guess. We will not presume that students will
feel comfortable with electronic books. However we will not
preclude the wide acceptance of that medium if the learning value
‘and ease of use of the electronic book matches or surpasses that of
the paper book. More than likely they will both work together
towards the enlightenment of our students. Specific subjects and
data may be more accessible in electronic books while it may be
more convenient to use paper books for stories.

Electronic libraries offer many advantages over conventional
libraries. From electronic libraries students can do bibliographic
searches for texts and subjects within that text. These searches
can be performed from school, home or from any computer with a
modem. Internet access also allows for access to University & host
computers library systems around the world (currently more than
315,000 host computers are available through this system).

Another advantage of the electronic Library is that the
students don’t have to leave their seat to access the information
that they seek. Whichever form of reading the student feels
comfortable with and benefits that student most will be the form
that that student utilizes.

Electronic libraries will have the advantage of offering a
wider variety of media to the student. Video Disc Interactive,
Compact Disk Interactive and Multimedia programs will become more
and more readily available as the producers of courseware discover
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the advantage of the expanding market. Also video or video disk
collections will give even more opportunity for the student to
explore other worlds of information.

The Public Broadcasting System is now cataloging and offering
their extensive collection of information to schools around the
country. The BBC is doing the same thing as is The Turner
Broadcasting Corporation.

Today’s students, being raised on and in the world of high
tech are becoming increasingly more able, as a seemingly innate
ability, to utilize the array of new electronic hardware that
“becomes available each year. The School 2000 will have the
capability of incorporating this hardware into its libraries or
classrooms when it is financially able to do so.

Though the School 2000 concept agrees with Loris Malabuzzi,
head of Italy’s recognized progressive school program in Reggio
Emilia that "a school needs to be a place for all children, not
based on the idea that they are all the same, but that they’'re all
different”, the curriculum of an electronic school would not differ
substantially from that of schools today. There would be a rigor-
ous mandatory program in core subjects which would have to be mas-
tered by every student: English, Mathematics, Sciences, Geography,
and History. There would be a special focus on writing skills and
the acquisition of a foreign language. Economics and political
science courses should give students necessary tools for adult
life. Other emphasis would be on interpersonal skills, group
dynamics, negotiation, mediation, and discussion. The primary
focus is to equip students with skills which will serve them well
for life in the information age: the ability to evaluate informa-
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tion, the ability to set priorities and the ability to make deci-

sions.

Students also would be able to follow individual interests
covering a wide range of elective subjects. For students not in-
tending to go on to college, the school would provide a job-orient-
ed curriculum. With video playback, students will improve their
job interview skills. Apprenticeship training can be incorporated
in some of these career paths with the cooperation of the business

community.

Daily programs in physical education are planned along with
classes that teach about the body, its development and healthy
lifestyles.

Though the curriculum for different Learning Centers might
vary to some degree because of local concerns and interests we have
suggested in the following material the courses and subjects best
suited, as we see it, for a totally new educational venture. Our
aim is to equip students for the world into which they emerge as
their schooling ends—a world in the information age with global
communications and interdependence economically, environmentally
and politically. Thus understanding the cultures, history, geo-
graphy, politics, ways of thinking and living of other people is
important. Students should know how countries live together, their
alliances, resentments and wars, as well as similarities and dif-
ferences. Understanding of what is happening in the present and
the cultural and historical reasons for contemporary developments
is important knowledge for students everywhere. We are convinced
that ways will be found to combine the studies of history, geo-
graphy, political and social sciences, biology, art, music, lan-
guage and comparative religion through studies of regional cultures
with interdisciplinary approaches.

The approach to learning in the School 2000 is one that gives
the students a feeling that they actively participate in their own
educational process instead of feeling that choices are imposed on
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them. Even in mandatory subjects there can be a choice. There are
nearly always several good computer or lecture courses for every
subject and every level. Since every person has different
approaches to the learning process, to let students have some
choice in selecting these courses will give them a feeling of
control and, with this, a greater willingness to learn and higher
levels of achievement.

Another area of choice could be the close association with a
mentor teacher. Students would interact with a large number of
teachers for the different subjects, but it would be advantageous
if they could be more closely associated with one teacher, where
both teacher and student feel a special bond and the teacher can,
for a longer period, guide and encourage the student.

There is a general agreement that one of our most important
tasks is to raise the level of achievement of our students in the
core subjects and especially in math and science. A school that
makes intensive use of the new technologies by using telecourses by
eminent teachers and good courseware in these subjects would allow
all students to have an excellent education. Since students would
advance at their own pace and slower learners would receive more
individualized training, the achievement level could be signifi-
cantly increased for all students, and students with above average
aptitude in certain subjects could advance into college level and
get a head start on their college education. Self paced learning
enables learners to be divided into different groups. For example
in New Zealand’s reading classes children are divided into emer-
gent, early and fluent groupings with more teacher attention being
given to emergent groups while fluent readers are encouraged to
pursue more independent learning.

Beside computer aided instruction there will be an equal
amount of studying in groups of similar achievement levels with
hands on experience, research and discussions to develop critical
thinking skills. Since science and technology advance so fast, of
equal importance to learning the facts known up to today is the
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development of the skills for lifelong learning to keep abreast of
new ideas, research and innovations. There should be continuous
discussion of new developments as they occur in all scientific
fields.

To raise the achievement level of students in the core curri-
culum subjects, the School 2000 will use different approaches
simultaneocusly. Beside of the concept of students advancing at
their own speed and increased help for slower learners, there will
be a greater amount of hours devoted to the core subjects. It
would be mandatory for every student to have weekly, a minimum
number of hours in English, math, science, history, geography and
a foreign language. Some of these hours could also be included in
interdisciplinary study approaches. Core subjects will have
mandatory requirements that need to be achieved before passing on
to electives on those same areas. To put it in a nutshell: first
the basics, then the frills.

In the Realistic Mathematics system for math instruction
developed by the Freudenthal Institute of Utrecht University in the
Netherlands, students learn at their own pace and structure solu-
tions in their own way. Students visualize a problem and estimate
the answer rather than memorizing formulas. Algebra, geometry and
statistics are integrated in the curriculum which introduces each
subject with a discussion of a real world problem to show how inte-
gral a part of ordinary life mathematics really is. All Dutch
children start with Realistic Mathematics and perhaps this is why
they actually like math and score higher on the standardized tests
which rank the performance of students in industrialized nations.
These ideas are incorporated into School 2000 thinking.

Another area of emphasis is the development of writing skills.
Though writing on the computer will come easily and naturally, it
is important, too, that students develop penmanship skill which
will enable them to write with pencil or pen on paper and to
express their thoughts in rational ways by either means. Built
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into most courses will be reports, critiques and essays which pro-
vide opportunity for students to express their ideas in writing.

The development of creative skills such as in art and music
are important aspects of each student’s education. Those whose
talent is recognizable will be encouraged to fully develop that
talent. Hands-on involvement as well as viewing and listening to
some of the wealth of resources available through video and com-
puter programs will ensure that students have ample exposure and
gain a feeling of the importance of the arts through the ages and
in all cultures.

Foreign language study will start early and each student
should become capable of reading and writing and have some fluency
in speaking of at least one language other than their native lan-
guage. Students whose native language is not English can be help-
ful as peer teachers.

Dutch students learn English in school while many learn French
and German also, for as many as eight years. True, as adults they
will need to know these languages, unlike in the United States, but
this lends an acceptance for the idea of learning other languages
by the whole society. It is the thing to do and expected by
everyone to happen. In the United States motivation has to come
from within the student or his/her family.

The system of having older students help or guide younger ones
has worked well in New Zealand’s excellent reading programs. These
classes encourage new readers to progress at their own pace in what
is described as "natural language learning".

Interpersonal skills will be emphasized throughout the curri-
culum. These include leadership and followership training, self-
esteem development, public speaking, discussion, negotiation and
mediation skills. As students near the end of their studies they
should learn interview techniques, the value and sound use of
money, and preparation for studying at universities or colleges.
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For students choosing to work rather than continue their education,
apprenticeship programs, perhaps even alternations of work and
study—in cooperation with the local business community—will be
indicated.

The learning center would be connected via network with other
schools, around the country and the world. Students and teachers
would have access to the vast amount of information that is assem-
bled in databases. This would not only further the students’ edu-
cation but give them the tools to access information throughout
their life. It would allow teachers to continue their studies,
update their knowledge in their special field and broaden their
views and knowledge in general. Students could also be engaged in
discussion with other children across the country and around the
world. They would undertake collaborative projects in all fields.
The school would become a window to the whole world, where they
would learn to understand students from different parts of the
country and the world. Networks cut through cultural and ethnic
biases, participants on networks are only judged by ideas.

All the technical equipment would lend itself to many innova-
tive teaching approaches. The students could organize in groups to
make movies acting out everyday situations of concern to them as
well as enacting course material like historical plays or as help
in language studies. They could write their own screenplays (in
language studies in the foreign language) and act it out. As they
would need actors, cameramen, sound, lighting, editing etc. stu-
dents would have different assignments depending on their interests
and skills.

An important part of the educational process will be guidance
in the scheduling and choosing of the students courses. Mentor
teachers and or counselors will ensure that courses which will be
necessary for a college or university admission will be taken when
appropriate. Students will have a choice in the selection of

courses.
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For all students, and starting early on, there will be em-
phasis in the desirability and the need for continued learning
throughout their lives. Students will be given the skills to find
helpful resources after leaving school and the motivation to keep
abreast of new ideas, research and innovation.

From a national viewpoint there are three kinds of needs which
have to be confronted to enable the full development of electronic
education. First there needs to be a networking of schools. This
network should be by computer networks through existing telephone
systems and by fiber optic networks in which present telephone
lines are replaced by fiber optic cable systems. The telephone
companies of this nation are proceeding to install fiber optic
networks but at a pace which they can afford rather than the pace
required by the need. The Japanese government already has com-
mitted $250 billion to achieving networking of every school, busi-
ness and home with a high speed fiber optic network. This goal is
admittedly more readily achieved in Japan than in our country but
we also need more commitment to achieving this goal.

The second need is to inventory and rate the presently avail-
able software and courseware which can be used in classrooms or by
teachers to supplement their instruction. There are presently sur-
veys which provide some of this data but none are comprehensive
enough to meet the growing need for computer and video courseware.

The third need is for the creation of a delivery system in

which the courseware required by a particular school can be pro-
vided overnight and be ready for teachers when they come to school.
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Fortunately there is activity in progress in all of these
areas which will be detailed shortly. Also there is much activity
in schools at all levels to suggest their increased involvement in
the use of communications technology in their on-going teaching
programs. This chapter will provide a number of examples of this
increased use which suggests that, despite a teacher resistance to
incorporating such technologies in their classrooms, more and more
are being converted to the wisdom of becoming personally and direc-
tly involved. The School 2000 project would seek to involve
teachers who have had beneficial experiences with the application
of technology and to provide training for those not yet committed.

_ There is in the process of creation a Consortium of School
Networking (CoSN) which ultimately hopes to bring every school into
a network so that teachers, students and administrators can ex-
change ideas and data and create new relationships by use of com-
puter messages. Already over 650 universities and colleges in the
United States are on line with the Bitnet network through EDUCOM
which now is moving towards extending the network to public and
private schools. Existing state networks in several states will
enable CoSN to move more quickly in reaching out to all schools.
CoSN also is seeking funding for a New Alexandria Library which
would provide resources for educational users in schools and col-
leges. Another project would update an existing survey of educa-
tional resources. These two projects address the need described

above.

To provide for the third need a massive venture is about to be
launched with federal and private funding known as the Community
Learning Network (CLN). This ambitious undertaking will provide a
national education technology and information delivery system to
cooperating schools and school districts. The parent entity of the
School 2000, the University of the World, is an active participant
in the Community Learning Network and plans to extend these net-
works overseas. The availability of the information provided by
CLN will enable schools of the type of School 2000 to function
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effectively throughout the United States when the CLN network is in
place commencing later this year.

The Community Learning Network will be a delivery system that
manages a flow of information to and from a National Resource Cen-
ter by satellite or fiber optic cable to regional repositories,
called Community Resource (Centers.

These regional repositories will capture and send a flow of
data, voice and video images, to school classrooms and remote sites
such as home bound students, business offices, health care centers,
etc. Each community user will pay an hourly fee to use the system
while the nations’ schools will have access for little or no cost.
This system will enable teachers to order the resources they need
for overnight delivery and immediate use on the following day.
Computers and other equipment in schools will store the information
until called for by the teacher.

This system will also enable video conferences between schools
so that classes may be viewed, seminars held, and teams of students
can interact with teams in other schools throughout the nation.

Another delivery system to schools, the Channel one news pro-
gram provided to high schools by whittle Communications will be
expanded to an additional 12,500 schools. Currently almost 10,000
middle and high schools in 47 states receive these programs.

Other examples of use of telecommunications technology in

school classrooms:

(1) A recent survey by the Public Broadcasting System shows that
television is used in the K-12 classrooms of public schools
enrolling 23 million students or 61% of all children in K-12
schools. There is now one TV set for every four classrooms
nationally.
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(2)

(3)

(4)

A Kentucky educational television project which provides re-
mote schools with access to quality learning in math, science
and foreign languages received a Ford Foundation award for
innovations in local government. The Kentucky Star Channels
have been outstanding examples of the use of educational tech-
noclogy in the classroom.

The Cable TV industry is becoming increasingly interested in
school use of its programs. It now provides free cable ser-
vice to 12,400 public secondary schools, some 40% of the
total. By December of this year all public high schools will
be receiving such service. Consideration is being given to
extending cable hook-ups and services to elementary schools.

The Public Broadcasting Corporations Adult Learning Service
has provided courses to 1.7 million students over the past 10
years. These courses have been available to high school stu-
dents both in their homes and in their schools.

Meanwhile there are numbers of examples of new courseware

being introduced:

(1)

(2)

(3)

The fiscal 92 appropriations bill of the US Congress includes
two million dollars for the establishment of a National Endow-
ment for Children’s Television which will receive funding to
be reallocated to producers of children’s educational program-

ming.

The Annenberg Foundation has promised the Corporation of Pub-
lic Broadcasting five million dollars a year for 12 years to
award for projects that will accelerate the reform of math and

science education.

TV Ontario’s high school courses called Concepts in Science
and Concepts in Mathematics are now available on video discs.
Bar code laser scanners provide instant access to program seg-
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(4)

(3)

ments. Bar codes are being used increasingly to enable teach-
ers to quickly locate segments of programs.

Computer based courses produced by the Josten’s Learning Cor-
poration are reaching age groups from 3rd to 12th graders.
They are now being used in 6,000 schools nationwide. Other
ma‘jor suppliers of computer courses for schools are the Com-
puter Curriculum Corporation of Sunnyvale, California, and the
Wicat Systems of Orem, Utah. Computer Courses reach a wide
variety of students from the gifted to the troubled and every-
thing between. It enables self paced instruction which is so
vital in meeting the needs of a wide variety of student skills
and ability. In this age there are computers in almost every
home where parents value education and can afford computers.
Their children come to the first grade already computer liter-
ate and with many reading and writing skills which poorer
families have not been able to provide to their children.
This poses immediate problems for teachers who are confronted
with such a wide range of preparatory skills. Teachers typi-
cally solve this problem by grouping their students by ability
but this means only one of the groups has the teacher’s atten-
tion at any one time. With computers in the classroom, the
other groups can advance at their own pace through computer
aided studies. It is a substantial help to the teacher to
have these resources to turn to knowing that both fast and
slow learners will be receiving the help that they need while
the teacher’s attention is directed to a particular group.

Project Gutenberg is a 10 year effort of Illinois Benedictine
College to establish a library of electronic books. Such
books will be read from a computer screen from computers
equipped for CD ROM disks. Such disks are purchasable for $2
a copy, though Project Gutenberg hopes to include 10,000 of
the most widely read books on its disks at a price of one cent
per book, plus the cost of shipping and handling. Titles such
as Alice in Wonderland, Moby Dick, Peter Pan, Aesop’s Fables
and Roget’s Thesaurus are currently available.
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And finally new hardware emerges almost daily to make dreams
become reality. This process of development and obsolescence
creates problems for administrators who, because of the involved
expense, cannot hope to remain for long at the state of the art,
but wide acceptance brings about reductions in price and secondary
markets provide opportunity to trade in so that even with limited
budgets some new acquisition is possible. An example of an emerg-
ing technology which could help future schools is in the merging of
television and computers said to be achieved in a product of Frox
Inc. With the Frox system everything is controlled through the TV
screen with a one-button remote control. This is called a wand and
sends a white gloved hand across on-screen displays that resemble
the control panels of a TV set, video-cassette or recorder. View-
ers can display TV schedule grids on screen, call up details on any
single program and order their VCR to tape a selection at the push
of a button. Sports scores oOr stock quotations can be received.
All of this comes with an enhanced video image that Frox claims
"virtually matches HDTV".

There exists a large body of literature describing various
aspects of learning with computers in the classroom and a small but
representative sample of literature is cited in Appendix A.

Books and papers have been published that describe computers
in education (1-10), educational software and guides through the
maze of available programs (11-17), publications that evaluate
software (18-22) and others that give directions on how to create
courseware (23) and guide parents through teacher-tested educa-
tional software (24). Publications have been written about compu-
ter-aided education for children with learning disabilities and
other special education situations (25-29). The changing role of
the teacher in this new teaching environment has been described and

33



also the education that teachers need to function effectively in it
(30-32). There are many articles about computer-aided instructions
in the different subjects taught at school (33-38) and about teach-
ing of English as a second language (39). There is a large body of
literature about computer networks in education (40-44) and about
computer-aided teaching in other parts of the world (45-47). Con-
gress and the state legislatures held lengthy hearings on most of

these subjects (48-49).

There are many innovative ways of computer use instituted in
different school and for different age levels, in different sub-
jects and with different software. How well the teacher chooses
and introduces the software and conducts these courses is a large
factor for the success rate of these programs. Ssince there are SO
many variables, even well thought-out and executed studies to
measure the success of computer-aided instruction against teaching
without computers can only give the answer for this special situ-

ation and can not be generalized.

Many teachers are enthusiastic about computer-aided teaching
and convinced that their students learn far better and more SsucC-
cessfully this way. One teacher says: "The kids don’t pay atten-
tion when I lecture, but when they are at the computer they are
working all the time. They are definitely less inhibited in asking
questions."” A math teacher points out: "Instead of me telling
them the theorem, they are discovering it themselves and applying
it." Teachers also stress as benefits that students are able to
work at their own pace and teachers have the time to pay more

attention to struggling students.

James Kulik, a researcher at the University of Michigan’s
Center for Research on Learning and Teaching (50), has examined 250
studies of classrooms where computers are used merely as electronic
workbooks. Even in this limited capacity he found that the compu-
ters clearly helped students master basic skills better.

34




The Congress’'s Office of Technology Assessment reports:
"There is a general consensus (based on anecdotal evidence) that
the appropriate assignment of new technologies within effectively
organized schools could make a big difference in academic perfor-

mance."

But despite of these clear indications of the benefits of
computer-aided teaching and the increasing numbers of computers in
schools, a 1989 survey by John Hopkins University researchers
revealed that, at that time, more than half the teachers in high
school still did not use computers at all in their teaching. In
schools where computers were available, students used them only one
‘or two hours a week, and half of that time involved how-to instruc-
tions in computer use rather than on subject study.

There is clear evidence that computers in most schools are not
an integral part of subject-matter instruction. The reason seems
to be that most technology enters schools not with any thoughtful
plan, but computer use appears sporadic, donated by PTA or computer
companies. And only very few schools prepare new teachers to take
full advantage of the new technologies in their classrooms. Teach-
ers already on staff very seldom get systematic training in compu-
ter technology and in the new classroom strategies they will need
to adopt.

With all the experimentation directed at improving our
schools, there are now quite a number of schools that have large
successful programs that adapt computer-aided instructions into
their curricula.

We cite as an example a school in the State of Washington,
called Cougar Valley Elementary School, which is in the Central
Kitsap School District. This school already uses at the elementary
level many of the elements that the School 2000 envisions for all
grade levels. The district needed to expand and built two new
schools. Teachers, administrators and parents were involved in
rethinking the education process and outlining the new goais.
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Cougar Valley Elementary School was the first of the two schools
built. The building has 22 classrooms arranged in a cloverleaf
design with movable walls and curving hallways, to keep the school
as flexible as possible. Some of the nontraditional approached
that were adapted by the school are: teachers often work in teams,
teaching several grade levels at once; each class has a partner
class at a different grade level with which they regularly meet for
activities; handicapped children and children with learning disa-
bilities are blended into regular classes for the entire day and
found to become more capable as they thought they could be by this
approach. Instead of emphasizing work sheets and textbooks,
teachers focus on group work and individual practice on the

computer.

Teachers find that their role is totally different from tradi-
tional teaching. They are facilitating and directing learning
instead of lecturing. The students mostly ask each other instead
of asking the teacher. For math, for example, teachers can divide
the students and let the advanced students work on the computer,
while they give their attention to the slower learners. At the end
of the day, the teacher can read the computer printout on the stu-
dents that did their assignment independently. The printout out-
lines the success rate, length of time spent on each problem and
other details and helps the teacher to determine the content of the

next lesson.

The new technology also relieves the teachers of many time-
consuming chores and increases communication among the staff.
Teachers keep track of attendance, place lunch orders, schedule
meetings and communicate with their colleagues and the principal
through electronic mail. By extending the student’s school day by
half an hour, teachers have one afternoon a week for group plan-
ning. There is also emphasis on communication between parents and
the school. An on-going challenge for the school is training
teacher on the new technology and the teaching techniques. The
school has 250 computers for 570 students. There is also a tele-
phone is each classroom. If teachers don’t want to get inter-
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rupted, they can have their calls go to voice-mail and answer at a
convenient time. The computerized phone system provides updates on
school activities, scheduling and lunch menus. Parents can call at
any time to hear a recording of this information. Some teachers
are leaving homework messages for parents. In the evening, the
parents can call the school, enter the room number of their child’s
class and get a recorded message from the teacher about what the
class did that day and what homework was assigned.

The principal reported to us they have no hard database yet on
increase in achievement levels still they all are enthusiastic
about the school. The students have better discipline, have fun
learning and the teachers find that this translates into increased

achievements.

The persons who have met regularly over the past year to
develop the concept of The Learning Center, described in this
proposal, come from considerably different backgrounds and
approached the task with widely differing experiences. The design
team learned of the plan for "designs for a new generation of
American Schools" about half way into this work year by attending
one of the PBS broadcasts aimed at stimulating interest in the
activities of the New American Schools Development Corporation.
Thereafter our thinking has been restructured to meet the criteria
contained in the RFP and with the intention of submitting a
proposal incorporating our ideas. We have been pleased to find the
considerable synergy between our original concepts and the ideas
being proposed by the New American Schools Development Corporation.

The design team for School 2000 are a project group of the
University of the World which had as its initial goal the design of

a "student work station” that incorporated the use of educational
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technology for individual students. The thinking about a single
work station quickly led to thinking about its use in classrooms
and eventually to the creation of new schools based upon the use of
such technology as the basis for instruction. This effort
continues to be a project of the University of the World and will
be pursued in that milieu regardless of what transpires with NASDC.

We have been fortunate that two of our design team members
have been educated in Europe and later have become familiar with
education as it is practiced in the United States. We see it as a
positive that none of the design team members has actually func-
tioned as a teacher or administrator in our public schools though
two of the team have had considerable experience in teaching,
research and administration in good American universities. This
lack of familiarity has led to frequent consultations with public
school teachers and administrators who have contributed their
criticisms and enthusiasms, all of which have been duly
incorporated into the proposal.

The strengths of the design team are those of youth and wis-
dom, of experience in computer programming, video and film produc-
tion, architectural design, research, and educational administra-
tion. All of these skills have been brought to bear on the evolve-
ment of the School 2000 concept. One team member has served on
quality review panels in several San Diego schools over the past
three years which has provided opportunity to see the present func-
tioning of schools at several levels. As a team we believe that we
have the necessary skills within the group--or accessible through
consultation--to carry out this bold concept in reforming American
public education.

Names, titles, addresses and phone numbers of all principals:

Martin Chamberlain, Ph.D. John Reisman, Co-Director
Co-Director and Administrative and Technology Coordinator
Coordinator 321 W. Kalmia Street

2468 Rue Denise Fallbrook, CA 92028

La Jolla, CA 92037 Home: (619) 723-6221
Home: (619) 459-0332 Office: (818) 507-5657

office: (619) 456-0103
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Louise Schmidt, Ph.D. Aurelia Provvedini

Curriculum Coordinator Facilities Design Coordinator
8281 Camino del Oro 6353 Mercer Street

La Jolla, CA 92037 san Diego, CA 92122

Home: (619) 459-0367 Home: (619) 546-1137

Office: (619) 284-2523

The lead contractor is the University of the World and its’
agent with responsibility for managing the team’s work and execu-
ting its contract with NASDC is Martin Chamberlain, Executive Vice
President. The accounting activities will be performed by Mary
Ward, Administrative Assistant at the University of the World’s
Central Office in La Jolla, California.

Advisers who have contributed critiques and ideas to the
proposal as submitted include:

Mr. John R. B. Clement Dr. Justin Lancaster
Director Executive Director,

K-12 Networking Project Environmental Science and
EDUCOM Policy Institute

1112 16th Street, NW, Ste. 600 Harvard University
Washington, DC 20036 Pearce Hall 117

(202) 872-4200 Cambridge, MA 02138

(617) 496-1457
Mrs. Ann Emanuels

Principal Mr. James Meinke

Carmichael Elementary School Teacher, Lakewood High School
Carmichael, CA 95608 14100 Franklin Boulevard
(Sacramento) Lakewood, OH 44107

(916) 971-7667 (Cleveland)

Dr. Gloria McMillan

Teacher, La Jolla High School
750 Nautilus Street

La Jolla, CA 92037

(619) 454-3081, X-238

The resumes of past experience for the project team follow:

Martin N. Chamberlain, PhD

Educated in public schools in Washington state. Earned B.S.
in Mining Engineering at the University of Washington and a PhD in
the division of Social Sciences at the University of Chicago 1960.
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Worked in private enterprise until WWII. Served as an officer in
US Navy; commanded a destroyer 1944; retired as Captain, USNR. Em-
ployed at University of Washington as director of continuing Educa-
tion and at the University of California, San Diego as Dean of Uni-
versity Extension, Assistant Chancellor for Community Relations
and director of Summer Session. Served as director of U.S. Peace
Corps in Tanzania 1963-65. Extensive list of publications.

Aurelia Provvedini

Educated in French Schools until age 16, graduated from high
school in the US. Studied dance, theater and music in Paris, Lon-
don and Los Angeles. Enrolled in the New School of Architecture
in San Diego and currently completing bachelor’s thesis. Has begun
apprenticeship-training with San Diego architectural firms and the
San Diego City Planning Department.

John P. Reisman

Educated in california. Earned certificates in sound rein-
forcement, recording engineering & video production. Worked for
the Armed Forces Radio and Television Service. Extensive experi-
ence in the fields of audio production, engineering, film produc-
tion, production facility management, satellite broadcasting and
computer applications in management. Special interest in computer
networks.

Louise Schmidt, PhD

Educated in German Schools and earned the equivalent of an MA
degree at the Freie Universitaet in Berlin. Took an MA and PhD de-
gree from the Professional School of Psychological Studies in San
Diego, 1981 Employed as a research associate at the University of
California, San Diego. Did family and adolescent counseling in the
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Old Town Counseling Center. Publications both in the U.S. and
Germany.

Resource Persons: [To be used as consultants if the School 2000
project is funded.]

Dr. Rita M. King Lt. Col. James S. Cary
University of the Pacific 2518 B North Fairfax Drive
3601 Pacific Avenue Arlington, VA 22201
Stockton, CA 95211 (703) 247-8315

(209) 946-2670
[Networking and

[Curriculum & Teacher Technological Applications]
School of Education]

Mr. John R. B. Clement,

Mrs. Ann Emanuels Director

Principal K-12 Networking Project
Carmichael Elementary School EDUCOM

Carmichael (Sacramento), CA 1112 16th Street, NW, Ste. 600
95608 Washington, DC 20036

(916) 971-7667 (202) 872-4200

[Elementary Teaching and [Networking]

Elementary Educ. Admin.]

Dr. Dee Brock
Dr. Gloria McMillan 3533 Piedmont
Teacher, La Jolla High School Plano, TX 75075
750 Nautilus Street
La Jolla, CA 92037 [Learning Resources]
(619) 454-3081, x-238

[High School Education] -

The following budgets are detailed for years one, two, and
three of the project and summarized for years four and five. The
budget envisions the first year being spent on (1) perfecting the
design of School 2000 Applications; (2) arranging its installation
with school districts in representative areas; (3) designing a
variety of models which school districts could use in modifying
their facilities to enhance the use of technologies in the teach-
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ing/learning transaction; (4) writing publications, supported by
research to be investigated, which encourage teachers to use educa-
tional technology in their classrooms; (5) designing teacher semi-
nars and workshops to help move teachers into the technological
world and experimenting with such workshops to determine how to
meet the teachers’ needs as well as achieving the desired results
with minimum disruption to school and personal activities; (6)
reviewing and judging the quality and usefulness of educational
technology resources and creating a resource catalogue. Year one
will be used to set the stage for intensive applications of the
School 2000 concept in the following years.

Year two will be the year that the concept becomes reality.
Initially the project will be developed in remodeled classrooms in
a variety of schools with differing student bodies. Efforts will
be made to expose the concept to a wide range of student abilities
and backgrounds and in different parts of the nation. Agreements
to do this will have been negotiated during year one so that imple-
mentation can proceed when and if phase II funding is received.

Year three will see a continuation of the use of the concept
in existing schools but will focus on the creation of a new school
designed to provide full implementation to the School 2000 concept.
Thus the year three budget contains funding for building and equip-
ping a new school built to showcase the concept from designs cre-

ated during the two previous years.

Years four and five will be devoted to publicizing the concept
and developing ways of getting it widely implemented throughout the
U.S. and abroad. Because the emphasis in phase III will be on
public relations and selling the concept, no detailed budget is
provided here. Such a budget will evolve during phase II as the
acceptance of the concept begins to emerge.
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School 2000 Budget

YEAR ONE:
A. Staff
1. Design Team Personnel
John Reisman, Co-Director (3/4 time)
Martin Chamberlain, Co-Director (1/4 time)
Louise Schmidt, Curriculum Design (1/4 time)
Aurelia Provvedini, Facilities Design (1/2 time)
2 Other personnel

Secretarial/clerical
Total Salaries
3. Fringe benefits 15%
Total Salary Expense

B. Travel Expense
1. Air: (San Francisco-300, Salt Lake-300,
Chicago—450, New Orleans—450, Washing-
ton DC (2)—1000, Texas—450, New York—
600, Atlanta—500, Seattle—350

2. Ground
3. Hotels
4. Meals

Total Travel Expense

c. Computer Service Costs
D. Subcontract Costs (Programming/Program Master)
E. Consultant Services

F. Other Direct Costs
1. Materials and Supplies

2. Equipment
3. Instructional materials
4. Software

Total Other Direct Costs

G. Payments to Schools
Staff Development (model teacher training program)

H. Construction, Renovation
Create Model Learning Center

I. Overhead 10%

43

$ 45,000
15,000
15,000
30,000

40,000
145,000

21,750

$ 166,000

4,400
500
1,800

1,080

$ 7,780
3,000
60,000
5,000
2,000

15,000
20,000

— 3,500

$ 40,500

22,000

5,500

30,553



YEAR

General and Administration

Fee or Profit

TOTAL YEAR ONE

TWO

Staff

1. Design team (as in first year)
2. Other personnel

Total Salaries
3. Fringe benefits 15%
Total Salary Expense

Travel Expense

L. Air: (San Francisco—300, Dallas (2)—850,
Washington DC (2)—1000, New York (2)—
1000, Atlanta (2)—1000, Seattle—450)

2. Ground
3. Hotels
4. Meals

Total Travel Expense
Computer Services Costs
Subcontract Costs
Consultant Services

Other Direct Costs

1. Materials and Supplies
2, Equipment
3. Instructional materials
4, Software

Total Other Direct Costs
Payments to Schools
Construction, Renovation
Overhead 10%

General and Administration

44

10,000
WO, N

$ 351,083

$ 105,000

45,000

150,000

22,500

$ 172,500

5,550
650
2,300

1,500
$ 10,000
4,000
7,500
8,000
2,500

22,000
12,000

12,000
$ 48,500
$ 14,000
$ 212,000
$ 47,650

10,000




YEAR

Fee or Profit

TOTAL YEAR TWO

THREE

Staff
1. Design team
John Reisman, Co-Director (100%)
Martin Chamberlain, Co-Director (25%)
Louise Schmidt, curriculum (33 1/3%)
Aurelia Provvedini, design (75%)
2. Other personnel
Secretarial\clerical
Construction Supervisors
Total Salaries
3. Fringe benefits 15%
Total Salary Expense

Travel Expense
1. Air: (Dallas (2)—800, Washington DC (2)
—1000, New York—500, Atlanta—500,

Seattle—450)
2. Ground (including local mileage)
3. Hotels
4. Meals

Total Travel Expense
Computer Services Costs
Subcontract Costs
Consultant Services

Other Direct Costs
1. Materials and Supplies
2. Equipment
3. Instructional materials
4, Software
Total Other Direct Costs

Payments to Schools

Construction, Renovation

45

——--

$ 591,800

60,000
15,000
20,000
45,000

50,000

55,000

245,000

36,750

$ 281,750

2,800
4,800
1,200

840
$ 6,840

3,000
15,000
5,500
2,500

85,000
15,000

1,900
$ 104,400
$ 25,000

$1,875,000



I. Overhead 10% (less construction) 44,149

J. General and Administration 15,000
K. Fee or Profit -—Q--
TOTAL YEAR THREE $2,375,639

YEARS FOUR AND FIVE

The budget for years four and five will be determined by the
success of the projects created in years two and three. Attempts
will be made to get stories of these successes in the news and in
print. A campaign will be developed to publicize the results and
to solicit interest in replications of School 2000. Publications
will be developed to explain how to achieve similar results through
local resources. The persons involved and the continuing effort
will revolve around publications, publicity and travel to provide
on the spot encouragement to school districts or communities which
show interest in having School 2000 replications. Years four and
five will focus primarily on public relations and sales activity.

The contractor for this project, the University of the World,

is a non-profit organization with a 501(c)(3) status from the In-
ternal Revenue Service.
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