The Cumulative Curriculum:

Multimedia and the Making of a New Educational System
Robert McClintock and Frank Moretti

The Cumulative Curriculum project is a joint effort by

 the Institute for Learning Technologies at Teachers College, Columbia University
» the New Laboratory for Teaching and Learning at the Dalton School.

Co-Directors of the project are

e Robert McClintock, Professor of History and Education at Teachers College, and
¢ Frank Moretti, Associate Headmaster at Dalton

This talk will have two parts.
» Reflections that led us to formulate the project.
e Specific tasks and goals that we will address in the project.

A presentation at Teachers College, Columbia University
June 18, 1991




The Cumulative Curriculum: a three-stage design and development effort

Purpose: To develop a Cumulative Curriculum and to test its effectiveness for children ages 6 through 18.
Stages: Differentiated by distinctive hardware-software platforms,
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Current Proposal: Stage One of the Cumulative Curriculum

Objective: To provide proof of concept for the Cumulative Curriculum by building a prototype and field testing

it with children ages 8 through 13 (grades 3-5 and grades 6-8).
Do /i

Strategy: Bulld the prototype and do the field test Build
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Build the prototype Do the classrom field tests
1) Configure and validate the prototype 6) Prepare field test sites.
2) ils(:gr?wrg?é the prototype curriculum: intellectual 2 Irr%I%Len?g'g?lselncmﬁcparﬂroéophy and practice of
3 zgsrgr?mrgfe the prototype curiculum: media of 8) Conduct the field test classes.
expression.

L 9 Evaluate and document the field test results.
4) Develop curiculum applications.

5) Develop assessment applications.
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Current Funding Situation

Requested:
5 million for 5 years

Recommended:
2.5 million for 2.5 years

Recommendors:
IBM's Grants for Innovation in Education
IBM Research
IBM Educational Systems

America 2000 proposal:
150 to 200 million for 3-7 Research & Development Centers

Problems:
Recession -- Commitments delayed by IBM
Complexity -- Slow policy formation in IBM

Assessment:
Chances of funding are high, but not sure
Official action between September 1991 and January 1992

Follow-through:
Individual Donors -- Dalton
Related Research Projects -- CTR's ACORN
Major Foundations -- Annenberg, Lilly, etc.
America 2000 Proposal



The domains of historical innovation in education

Environment

Motivation

What will best motivate students to exert
educational effort?

How do people organize educational activity
in time and space?

|

Organization of Cuiture and Knowledge

How can people manage culture and knowledge to
make it most useful in the processes of education?

-

How can educators best
develop and perfect their craft?

Why do people allocate private and public
resources to educational activities?

Civic rationale Professional staffing




Structural limitations on historical innovation in education

Environment i h Motivation

Chvic rationale : & 1 Professional staffing




The Historical Grounding of Print-Based Schooling

Environment Motivation

Grade the school by age.
Scale subjects to the school year
and lessons to the standard period.
Design classrooms for a single teacher
working with 25 +/- students and a set syllabus.

Motivate through competition..

Distribute rewards according to

performance on standard tests
in designated subjects.
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( Organization

Divide the circle of studies into discrete subjects.
Grade those, and their parts, according to difficulty.
Sub-divide the subjects into small quanta and
sequence these for the curriculum.

Convince the public that o succeed
as indivuduals and as citizens,
the young need to master
sanctioned contents of education.

Train low-paid professionals
to teach static, pre-selected materials, §
according to sanctioned
lesson-plans and methods.

Clvic rationale [ Protessional staffing




Printing and Early-Modem Educational Reform

@rqsmus, 1466—1536} ............................ Text-based instruction
(Lufher. 1483-1546) --------------------------- Cultural participation through literacy
(Elyot, 1490-1546} - - - - - - - - - - oo Texts designed to popularize useful knowledge
Melanchthon, ) ______________________ Advance through sequential grades based on
1497-1560 demonstrated achievement
(Loyolo, 1491-1556) ------------------------- Competitive motivation
(Sturm. 1507-1589 ) ___________________ Age grouping correlated 1o curricular sequence

Ramus, ) . Division of subject matter according to a scope
1515-1572
and sequence

Ascham, )
15151568 )~~~ """ttt Seif-study manuals and textbooks

(Mulcqs‘rer, 15301611 } --------------- Professional teachers to adapt instruction to
individual differences
(Roﬂ(e’ 1571- 1635) ........... Paced instruction using the veracular and
controlled experience
G:omenius, 1592-1670) - - - - Didactic design associating ideas with images
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Most of the main techniques of schooling were developed between 1500 and 1650, and printing was an essential
means by which the reformers Implemented their ideas.




The Historical Grounding of the Cumulative Curriculum

Environment

' Cooperation will become a significant motivatar.
Inquiry and leaming will become intrinsic rewards,
opportunities for the good life.

The “school” can be in many forms and places.
Flexible groupings. across ages, will occur
in time and space according to interest.

ture and Knowledge

;\Orgonizoﬂon of Cu

R

All students will have access at all times
to all intellectual contents and pedagogical resources.
Curmiculum politics will shift from exclusion to inclusion,
promoting multicultural effectiveness.

Justifications of education will becom.e

less utilitarlan. .../ Tendencies to the routenization of
The "leaming soclety” will cease to be a ploy teaching will diminish.
In International competition, The calling may appear increasingly
becoming instead a reason for to be a prvileged profession.
the belng of the body polltic.

Civic rationale Professional staffing




o What are the objectives of the project?

Select intellectual content for the cumulative curriculum

¢ Map current curricular contents
o Establish inclusion criteria for choosing material
+ Make selections

Fie 5, 3/1841



¢ What are the objectives of the project?
Choose media of expression for the content
e Establish media criteria for choosing materials

e Inventory avdilable media for topics included among intellectual contents
* Select media sources

Selecting
media of
expression

Experiment
&
Equations

Rie 5, 3/18/91



o What are the objectives of the project?

Develop the curriculum applications

e Make an inventory of
curriculum applications on
the market.

¢ Establish criteria for deciding
what apps to build and
what to buy.

¢ Select curriculum apps and
schedule the "builds* and
‘buys’.

» Map potential "builds® and
‘buys’ 1o the selected
intellectual contents and
media of expression.

e Design and code the
‘builds® and acquire the
‘buys’.

Ale 5,3/18/1



» What are the objectives of the project?

Develop the assessment applications

feqc

Diagnosis Portfolio

* Make an inventory of the forms of feedback
that would be useful.

e Set criteria for choosing assessment applications
to develop.

¢ Select the assessment applications to be
developed.

¢ Design and code the assessment applications
and integrate them into the cumulative
curriculum prototype.

File &, 3/18/91
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Components of the Cumulative Curriculum
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The Disciplines

A formal definition:

The disciplines will provide students with computer-based
resources that enable people to explain and interpret
subjects of inquiry. Disciplines will avail to students the tools,
questions, procedures, methods, and standards, at
appropriate levels of complexity, for making different
recixlmé Iof experience intelligible, manageable, and
valuable.

Echoing Bruner:

"We start with the hypothesis that any subject can be
(studied) effectively in some intellectually honest form (by)
any child at anx stage of development." The Process of
Education, p. 33.

" ... Intellectual activity anywhere is the same, whether at
the frontier of knowledge or in a third-grade classroom.
What a scientist does at his desk or in his laboratory, what a
literary critic does in reading a poem, are of the same order
as what anybody else does when he is engaged in like
activities . . . . The difference is in degree, nor in kind. The
schoolboy learning physics is a physicist, and it is easier for
him to learn physics behaving like a physicist than doing
something else." The Process of Education, p. 14.

"Motives for learning must be kept from going passive in an
age of spectatorship, they must be based as much as
possible upon the arousal of interest in what there is to be
learned, and they must be kept broad and diverse in
expression." The Process of Education, p. 80.



The Library

A formal definition:

The library will comprise a comprehensive, selective
representation, in multiple formats, of the key phenomena
of the world and of humanity. It will include a full repertoire
of the cultural constructions that people use to interpret
these phenomenaq, in examples that range from the most
simplified to the highly sophisticated.

Implications:

The library = a museum. " ... the key phenomena of the
world and of humanity. . . ."

The library = an exploratorium. " ... a comprehensive,
selective representation, in multiple formats. . . ."

The library should serve all ages. " ... examples that range
from the most simplified to the highly sophisticated."

The library should be active and expansive. " ... a full

repertoire of the cultural constructions that people use to
interpret ... ."



Assignments

A formal definition:

Assignments will put to students significant problems that
draw them info constructing solutions, by using the
resources of one or more discipline, along with materials in
the library and in their daily environs. Assignments should
challenge students to work together, extending their use of
resources and materials, to question, observe, reason,
estimate, measure, demonstrate, doubt, criticize, and affirm
-- across the range of things at stake in the conduct of life.

Echoing Dewey:

"The obvious pedagogical starting point of scientific
instruction is not to teach things labeled science, but to
utilize the familiar occupations and appliances to direct
observation and experiment, until pupils have arrived at a
knowledge of some fundamental principles by
understanding them in their familiar practical workings."
Democracy and Education, p. 287.

"The individual who has a question which being really a
question to him instigates his curiosity, which feeds his
eagerness for information that will help him cope with it, and
who has at command an equipment which will permit these
interests to take effect, is intellectually free. Whatever
initiative and imaginative vision he possesses will be called
into play and control his impulses and habits. His own
purposes will direct his actions." Democracy and
Education, pp. 304-5.

"The criterion of the value of school education is the extent
in which it creates a desire for continued growth and
supplies means for making the desire effective in fact."
Democracy and Education, pp. 53.



Assessments

A formal definition:

Assessments will help students and teachers perceive what
they have and have not essayed within the resources of the
program, providing information relevant to the diagnosis of
difficulties, suggesting possibilities for further assignments,
and keeping a portfolio of accomplishments. So far as
possible, assessments should take into account the needs,
interests, and capacities of individuals and groups, allowing
people to understand where they stand relative to the
possibilities of the whole.

Implications:
Assessments should serve students.

Assessments should engender cooperation among peers --
when other students do well, it should benefit all.

Assessments should culminate in enduring expressions of
thought, feeling, perception, and insight.



How might the educational experience be changed through a full use of information technology?

The Multi-media
Study Suite

chool Server
Hi-speed Network
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Significant changes will occur throughout the domains of historical innovation in education.




TC Cumulidative Curriculum Project
Teranet Library & Study Space Distribution

Schematic
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TC Cumulative Curriculum Project -- Library Schematic
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