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"By learning problem solving in mathematics, students should acquire ways of thinking, habits of persistence
and curiosity, and confidence in unfamiliar situations (italic added) that will serve them well outside the
mathematics classroom. In everyday life and in the workplace, being a good problem solver can lead to great
advantages.” (NCTM principles and standards for school mathematics 2000)

“Another positive sign Is a recent increase in capital raised by venture funds, suggesting an improving
attitude toward risk taking (italic added). ”’ (Rising above the gathering storm)
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A given nature and structure of mathematic and scientific reasoning embedded in problem-solving renders students
subject to the authority of scientific “expertise” and make them discipline and control their own minds in the language of
entrepreneurs.

Flexibility in learning emphasized in problem-solving is to develop students’ skills of self-control to be more accessible
to the given order, which in another language is called “being adaptable to a wide range of jobs.”

The rise of problem-solving in the us schooling in the 1980s was stemmed from military cognitive research that attempts
to make human as component parts appropriate for optimal performance of weapon systems.

(Reference: Popkewitz, 2004; Noble, 1989)
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Pasteur’s Quadrant: Basic Research in Servic
Specific and Immediate Problems

Low High

‘ Pure Basic
Research
(Bohr)

Quest for |

Fundamental
Pure Applied - ‘
Research . |
L (Edison)

Understanding?

Consideration of Use?

'THE THREE
LITTLE PIGS

me, there was a family of pigs. A huge family. Steve, Hector, and Alice were sad. But they knew
outgrowing its house. Mama was right. It was time for them to go.

three, but you're old enough to be on your
?ig said. "I need the room."

FAMILY
CAMPS

Ages 7 to 100

Bring the entire family! Whether in
astronaut or fighter pilot training,
parents, grandparents, children and e Astronaut simulators, including
extended family enjoy the experience Multi-Axis Trainer and the 1/6th
of a lifetime at Family Camp. Gravity Chair

» Spacedome IMAX® or digital movies

Families train as astronauts in Family in the National Geographic Theater
Space Camp as they work together
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Figure 4.1. “Baker Shot,” part of Operation Crossroads, took place at Bikini Atoll in 1946.
Nearby, in 1947, a group of thirty-one American social scientists began the Coordinated
Investigation of Micronesian Anthropology, a thorough multi-atoll study of Micronesian

psychology, culture, and physiognomy. The project never mentioned the escalating series of
US nuclear tests in the area. (Reproduced courtesy of U.S. Department of Defense.) INTRO.1 Raymond Pearl’s bottle of Drosophila at three points in time.

/ \ (Pearl, The Biology of Population Growth, 1930) /
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BASIC ELEMENTS
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Bales’ design of an observation room (Bales, 1954)
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F1c, 1. Cross-Secrion or THE Grass BoTTLE wiITH
Two CoNes SHOWN BLOCKING THE

ABRR=FRIEX | —RENHIHL Borris Nacr

\ Main dimensions of the equipment are given. /

Mintz’s Experimental Bottle,
“Non-adaptive Human Behavior” (1950)



SPACESHIP EARTH MOVMENT: How human

can survive a finite

BARBARA WARD. (1966). SPACESHIP EARTH

KENNETH BOULDING. (1966). THE
ECONOMICS OF THE COMING SPACESHIP
EARTH

R. BUCKMINSTER FULLER. (1969).OPERATING
MANUNAL FOR SPACESHIP EARTH

NASA. (1968). APOLLO 8 MISSION IMAGE -
EARTHRISE

MEADOWS. (1972). THE LIMITS TO GROWTH

ISSAC ASIMOV. (1974). EARTH: OUR CROWDED
SPACESHIP

AMERICAN FRIENDS SERVICE COMMITTEE.
(1975). HUNGER ON SPACESHIP EARTH:
SIMULATION GAME.

lanet (mid 1960s-1970s)

N (NOV. 1968): INTERNATIONAL
EDUCATION FOR TWENTY-FIRST CENTURY

KENNETH E. BOULDING, EDUCATION FOR THE SPACESHIP
EARTH

HERBERT C. KELMAN: EDUCATION FOR THE CONCEPT OF A
GLOBAL SOCIETY

DONALD N. MORRIS AND EDITH W. KING: BRINGING
SPACESHIP EARTH INTO ELEMENTARY SCHOOL
CLASSROOMS

« FOREIGN POLICY ASSOCIATION. (1969). AN EXAMINATION
OF OBJECTIVES, NEEDS AND PRIORITIES IN INTERNATIONAL
EDUCATION IN U.S. SECONDARY AND ELEMENTARY
SCHOOLS.

 CENTER FOR CURRICULUM DESIGN. (1970). SPACESHIP
EARTH CURREULUM PROJECT.

 FOREIGN P@mICY ASSOCIATION. (1971). INTERNATIONAL
SPACESHIP EARTH

EDUCATION (JAN. 1973)
COLE: HOW FARES SPACESHIP EARTH?
HAWKHILL. (1973).SPACESHIP EARTH (TEACHING VIDEO)

« RODGERW. BYBEE. (1979). SCIENCE EDUCATION
POLICIES FOR AN ECOLOGICAL SOCIETY: AIMS AND GOALS




Barbara ward (1966)

Modern science and technology have created so close a network of
communication, transport, economic interdependence—and potential nuclear
destruction—that planet earth, on its journey through infinity has acquired the
intimacy, the fellowship, and the vulnerability of a spaceship. In such a close
community, there must be rules for survival.

For the first time in human history, a nation can lob a little device over a

Fear Of |ntimacy neighbor's backyard and blow him up and everything else with it. If this fact does
an d not create a "community," I do not know what can. If we can all be destroyed,

together, in two or three act of grandiloquent incineration, then we are
Interdependence neighbors.

This space voyage is totally precarious. We depend upon a little envelope of soil
and a rather larger envelope of atmosphere for life itself. And both can be
contaminated and destroyed. Think what could happen if somebody were to get
mad or drunk in a submarine and run for the controls. If some member of human
race gets dead drunk on board our spaceship, we are all in trouble....Rational
behavior is the condition of survival.




Fear of Human Extinction and Conflicts for Survival

1969 summer, Elementary Laboratory School at Colorado State College
(International Education for Spaceship Earth, 1971)

“The children were the passengers and crew on board a spaceship. Through the
use of an overhead transparency, which projected a drawing of the inside of the
ship, and an audiotape, the environment was established. As the group traveled
through space, the audiotape dramatized a sequence of events that limited the air,
food, and water supply and created problems with overcrowded conditions, all
understandable situations with which the youngsters could identify.... They talked
about the complications that could develop in a limited environment, about the
need for cooperative efforts among people in close proximity to each other or
dependent on each other, about the kinds of internal conflict which arise when
people are subject to discomfort, deprivation, danger, and other forms of stress.



for Spaceship Earth
R. Buckminster Fuller

A bold blueprint for survival that diagnoses
the causes of the environmental crisis
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Fuller

Computers as the new Great Pirates
(Operating Manunal for Spaceship Earth, 1969)

“The most inclusive object of international
understanding can be visualized as the world
or earth system perceived as a totality.” (An
Examination Of Objectives, Needs And
Priorities In International Education In U. S.
Secondary And Elementary Schools, 1969)

“Eco-tactics consist of environmental
manipulation. Perhaps the best way to
illustrate this distinction is to take a brief look
at the problem of birth control. ... Both the
pill and the IUD represent the manipulation of
a system to alter its functioning. ... If she had
this monitoring capability, this monitoring
capability, it would not be necessary for her
to tactically tamper with her physical
processes or to tactically deny her emotional
ones.” (Spaceship Earth Curriculum Project,
1970)

Hawkhill. (1973).Spaceship Earth (Teaching
Video)


../../../../Movies/operator of the spaceship earth.mov
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Conventional, ~
accepted curricular
and instructional
practices

NO LIMITS TO

LEARNING | -

BRIDGING THE HUMAN GAP

presaging changes in the
in the future w emergng luture

v

A Report to the Club of Rome Crticisms and/or
crises in education
created by
societal change

\

Alternative practices
proposed (Theses)
derived from the
methodical stedy -

of the future

JAMES W. BOTKIN
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Fig. 5. A paradigm illustrating the structure of e+ olutionary educational
-\ change derived from emerging images of the future
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