FRAMEWORK FOR EARTH SYSTEMS EDUCATION

UNDERSTANOING #1: Earth is nnique, a planet of rare

bunuty, and great valoe,

+ 'The beauty and value of Earth ant expreascd by and Jor
people through Literabnare and the arta,

* Human appreciation ofEnﬂhiamhnnn:dbyabcttr.r
understanding of its subsystema.

*  Humans manifcst their appreciation of Earth through
their responsiblc bchavior and stewardship of its

subeystcms.

UNDERSTANDING #2: Human activitics, collective and
individual, conscious and Inadvertent, are seriounsly
tmpacting Earth.

*»  Earth is vulnerable and its resources are Hmited and
susccptible to overuse or misusc.

+ Coatinued population growth acceleraten the depletion of
natural resowrces and desiruction of the environment,
inchuding other apecies.

*  When conaidering the use of natural rescurces, humans
first need to rethink their Bfestyle, then reduce
consumption. then reuse and recycle,

« Byproducts of industrializaiion polhite the eir, land and
water and the effecta may be global as well as near the
acurce.

«  The better we underatand Earth, the better we can
manage our resources and reduce our impact on the
envirorment wotldwide.

UNDERSTANDING #3; The development of sclentific
thinking and technology Increases our ability to
understand and utilize Earth and space.

* Diclogiats, chemists, and physiclsts. as well as scicntiats
from the Earth and apace science disciplincs, usc a
variety of methods in Lheir atudy of Earth systema.

«  Direet obscrvation, simple toola and madem rechnology
are used to create, teat, and modify models and theoriea
that represent, explaln. and predict changes in the Earth
system.

= Historcal, descriptive, and cmpirical atudias are
important methods of learning about Earth and space.

+ Sclentifie study may lead to technological advances.

*  Regardicas of aophlalication, technology cannot be
expected to aolve all of cur preblama.

*  The usc of technology may have benefits us well pa
unintended side cflccts.

UNDERSTANDING #4: The Earth system is composed of
the interacting subsystems of water, rock, ce, alr, and
Ife. .

+  The subsyatens arc continuocusly changlng through
unatural processcs and cycles.

*  Forces, motions and encrgy transformations drive the
intcrections within and between the subsyatems.

* The Sun is the major external source of cncrgy that drivea
most system and subsystem intcracons at or
near the Earth’s surface.

*  Each component of the Earth systcm has characterstic
properties, atructure and composlion, which may be
changed by Intcractions of subaystems,

*  Platc tectonica ls a theory that cxplains how internal
forees and cnergy causc continual changes within Earth
and on its surface.

*  Wceathering, crosion and deposition conunuously reshape
the surface of Earth.

=  The prescnce of ltfe affects Lhe characteristics of other
syatems.

UNDERBTANDING #5: Farth la more than 4 bilion years
olnl and [ts wubeystems are continnally evolving.
Earth's cycics and natural proccsscs take place over Hme
irstervals runglog from Factions of seconda ta billions of

yeara.

* Materials making up Earth have been recycled many
tdmes.

¢ Foasjls provide the evidence that life has evolved
interactfvely with Earth through geologlc time.

* Evolution is a theory that explains hew life has changed
through time.

UNMDERSTANDING # 9: Earth is a small subsystem of a

Solar system within the vast and anclent universe.

+ Al material in the untverse, including living organiamas,
appears to be composed of the same elements and to
behave according to the same physical principies.

+ Al bedies in space, including Earth, are influenced by
forces acting throughout the aolar sysiem and the
urndverse.

* «  Nine planets, including Earth, revolve aroursd the Sun in

nearly circular orbiis,

* Earth is a small planct, thixd from the Sun in the only
aystcm of plancts definitely known to exist.

*  The position arxd motions of Earth with respect to the Sun
and Moon determine seasona, cllmates, and Udal changes.

= The rotation of Earth on Lix axis detcrmines day and

night.

UNDERBTANDING #7: Thete are many people with careers
and int, ts that involve study of Earth’s origia,
procesaes, and cvolation.

+ Teacher, scientists and technleians whe aludy Earth are
employed by businesscs, Industrics, government agencics,
public and private institutions, and as Independent
contractors.

¢+ Carcers In the sciences that sindy Earth may include
sample and data cailection in the fAcld and analyscs and
experimenta in the laboratory.

*  Scicntieta from around the world cooperale and
collaborate uaing oral, wrillen, and clectronic means of
communication.

*  Some scientiata and technictans who study Earth usc
their apecialized understanding to locate resources or
predict changes in Earth syatems.

*  Many people pursue avocations related to planet Earth
proccases and materdals,

The development of this framework staried In 1988 with a
conference of cducators and sclentists and culminated in the
Program for Leadership in Earth Systcms Education. It is
intended fer use In the development af integraled acience
curricula. The framework reprascnts the efforts of seme 200
teachera and scientists. Support was recoived from the
National Science Foundaton, The Chia State University and
the University of Northern Colorado.

For further information en Earth Systems Education contact
the Earth Syatema Education Program Office, Department of
Educational Studics, The Ohlo State University, 29 Weat
Waodrulf Avenue, Columbus, OH 43210,
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