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Student Edition
Annotated Teacher’s Edition |
Teaching Resources Book with Color Transparencies : ABEEIEY
Astronomy Materials Kits By
Program Components P St
Integrated Science Laboratory Manual
Integrated Science Laboratory Manual, Teacher’s Edition ABEETE
Inquiry Skills Activity Book P IpiERLE
Student-Centered Science Activity Books :
Program Planning Guide : HARPIED
Guided Reading English Audiotapes P MERRIRT
Guided Reading Spanish Audiotapes and Summaries :
Product Testing Activities by Consumer Reports™ MR ERG7K
Event-Based Science Series (NSF funded) . XE5HE
Prentice Hall Interdisciplinary Explorations iz
Cobblestone, Odyssey, Calliope, and Faces Magazines : AXF
Media/Technology YR
%c;ence Eajggrer Interégiwg: gltc’lldent Tutorial CD-ROMs P WERE
lyssey of Discovery CD- s B

Resource Pro® (Teaching Resources on CD-ROM) EZ), AGHER
Assessment Resources CD-ROM with Dial-A-Test® P HBL5E
Internet site at www. science-explorer. phschool. com i dullt
Life, Earth, and Physical Science Videodiscs O Sk
Life, Earth, and Physical Science Videotapes N S
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The people who made up the Science Explorer team —representing editorial,editorial
services, design services, field marketing, market research, marketing services, on-
line services/multimedia development, product marketing, production services,
and publishing processes—are listed below. Bold type denotes core team members.

Kristen E. Ball, Barbara A. Bertell, Peter W. Brooks, Christopher R. Brown, Greg
Cantone, Jonathan Cheney, Patrick Finbarr Connolly, Loree Franz, Donald P.
Gagnon, Jr., Paul . Gagnon, Joel Gendler, Elizabeth Good, Kerri Hoar, Linda D.
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Caroline M. Power, Suzanne J. Schineller, Susan W. Tafler, Kira Thaler-Marbit,
Robin L. Santel, Ronald Schachter, Mark Tricca, Diane Walsh, Pearl B. Weinstein,
Beth Norman Winickoff

Activity on page 37 is from Exploring planets in the Classroom, ©Hawaii Space
Grant Consortium. Used with permission.

Copyright ©2000 by Prentice-Hall, Inc., Upper Saddle River, New Jersey 07458.
All rights reserved. No part of this book may be reproduced or transmitted in
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recording, or by any information storage and retrieval system, without permission
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Michael ). Padilla, Ph.D.
Professor

Department of Science Education
University of Georgia

Athens, Georgia

Michael Padilla is a leader in middle school science
education. He has served as an editor and elected officer
for the National Science Teachers Association. He has been
principal investigator of several National Science
Foundation and Eisenhower grants and served as a writer
of the National Science Education Standards.

As lead author of Science Explorer, Mike has inspired
the team in developing a program that meets the needs of
middle grades students, promotes science inquiry, and is
aligned with the National Science Education Standards.

loannis Miaoulis, Ph.D. Martha Cyr, Ph.D.
Dean of Engineering
College of Engineering
Tufts University
Medford, Massachusetts

Director, Engineering
Educational Outreach
College of Engineering
Tufts University
Medford, Massachusetts

Science Explorer was created in collaboration with the
College of Engineering at Tufts University. Tufts has an
extensive engineering outreach program that uses
engineering design and construction to excite and motivate
students and teachers in science and technology education.
Faculty from Tufts University participated
in the development of Science Explorer sm/
chapter projects, reviewed the student books
for content accuracy, and helped coordinate
field testing.
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Book Author

Jay M. Pasachoff, Ph.D.
Professor of Astronomy
Williams College
Williamstown, Massachusetts

Contributing Writers

W. Russell Blake, Ph.D. Thomas R. Wellnitz
Planetarium Director Science Teacher
Plymouth Community Intermediate School The Paideia School

Plymouth, Massachusetts Atlanta, Georgia

Reading Consultant Interdisciplinary Safety Consultants
Bonnie B. Armbruster, Ph.D. Consultant W. H. Breazeale, Ph.D.
Department of Curriculum Heidi Hayes Jacobs, Ed.D. Department of Chemistry
and Instruction Teacher’s College College of Charleston
University of Illinois Columbia University Charleston, South Carolina
Champaign, Illinois New York, New York Ruth Hathaway, Ph.D.
Hathaway Consulting

Cape Girardeau, Missouri
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Tufts University Program Reviewers

Behrouz Abedian, Ph.D. David L. Kaplan, Ph.D. Robert Rifkin, M.D.
Department of Mechanical Department of Chemical Engineering School of Medicine
Engineering Paul Kelley, Ph.D. Jack Ridge, Ph.D.
Wayne Chudyk, Ph.D. Department of Electro-Optics Department of Geology
Department of Civiland George S. Mumford, Ph.D. Chris Swan, Ph.D.
Environmental Engineering Professor of Astronomy, Emeritus Department of Civil and
Eliana De Bernardez-Clark, Ph.D. Jan A. Pechenik, Ph.D. Environmental Engineering
Department of Chemical Engineering Department of Biology Peter Y. Wong, Ph.D.
Anne Marie Desmarais, Ph.D. Livia Racz, Ph.D. Department of Mechanical Engineering

Department of Civil and

’ L Department of Mechanical Engineering
Environmental Engineering
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Content Reviewers

Jack W. Beal, Ph.D. Deborah L. Gumucio, Ph.D. Dennis K. Lieu, Ph.D.
Department of Physics Associate Professor Department of Mechanical Engineering
Fairfield University Department of Anatomy and Cell Biology University of California
Fairfield, Connecticut University of Michigan Berkeley, California
W. Russell Blake, Ph.D. Ann Arbor, Michigan Cynthia J. Moore, Ph.D.
Planetarium Director William S. Harwood, Ph.D. Science Outreach Coordinator
Plymouth Community Dean of University Division and Associate Washington University

Intermediate School Professor of Education St. Louis, Missouri
Plymouth, Massachusetts Indiana University Joseph M. Moran, Ph.D.
Howard E. Buhse, Jr., Ph.D. Bloomington, Indiana Department of Earth Science
Department of Biological Sciences Cyndy Henzel, Ph.D. University of Wisconsin—Green Bay
University of Illinois Department of Geography Green Bay, Wisconsin
Chicago, Illinois and Regional Development Joseph Stukey, Ph.D.
Dawn Smith Burgess, Ph.D. University of Arizona Department of Biology
Department of Geophysics Tucson, Arizona Hope College
Stanford University Greg Hutton Holland, Michigan
Stanford, California Science and Health Seetha Subramanian
A. Malcolm Campbell, Ph.D. Curriculum Coordinator Lexington Community College
Assistant Professor School Board of Sarasota County University of Kentucky
Davidson College Sarasota, Florida Lexington, Kentucky
Davidson, North Carolina Susan K. Jacobson, Ph.D. Carl L. Thurman, Ph.D.
Elizabeth A. De Stasio, Ph.D. Department of Wildlife Ecology Department of Biology
Associate Professor of Biology and Conservation University of Northern lowa
Lawrence University University of Florida Cedar Falls, lowa
Appleton, Wisconsin Gainesville, Florida Edward D. Walton, Ph.D.
John M. Fowler, Ph.D. Judy Jernstedt, Ph.D. Department of Chemistry
Former Director of Special Projects Department of Agronomy and Range Science  California State Polytechnic University
National Science Teacher’s Association University of California, Davis Pomona, California
Arlington, Virginia Davis, California Robert S. Young, Ph.D.
Jonathan Gitlin, M.D. John L. Kermond, Ph.D. Department of Geosciences and
School of Medicine Office of Global Programs Natural Resource Management
Washington University National Oceanographic and Western Carolina University
St. Louis, Missouri ) A‘mf’sPhefiC Administration Cullowhee, North Carolina
Dawn Graff-Haight, Ph.D., CHES Silver Spring, Maryland Edward J. Zalisko, Ph.D.
Department of Health, Human David E. LaHart, Ph.D. Department of Biology

Performance, and Athletics Institute of Science and Public Affairs Blackburn College
Linfield College Florida State University Carlinville, Illinois
McMinnville, Oregon Tallahassee, Florida

Joe Leverich, Ph.D.
Department of Biology

St. Louis University
St. Louis, Missouri
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Stephanie Anderson
Sierra Vista Junior

High School
Canyon Country, California
John W. Anson
Mesa Intermediate School
Palmdale, California
Pamela Arline
Lake Taylor Middle School
Norfolk, Virginia
Lynn Beason
College Station Jr. High School
College Station, Texas
Richard Bothmer
Hollis School District
Hollis, New Hampshire
Jeffrey C. Callister
Newburgh Free Academy
Newburgh, New York
Judy D’Albert
Harvard Day School
Corona Del Mar, California

Teacher Reviewers

Betty Scott Dean
Guilford County Schools
McLeansville, North Carolina

Sarah C. Duff
Baltimore City Public Schools
Baltimore, Maryland

Melody Law Ewey
Holmes Junior High School
Davis, California
Sherry L. Fisher
Lake Zurich Middle
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Lake Zurich, Illinois
Melissa Gibbons
Fort Worth ISD
Fort Worth, Texas
Debra J. Goodding
Kraemer Middle School
Placentia, California
Jack Grande
Weber Middle School
Port Washington, New York
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Riverside Middle School
Grand Rapids, Michigan
Carol Ann Lionello

Kraemer Middle School
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Jaime A. Morales
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Huntington Park, California
Patsy Partin
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Nashville, Tennessee

Deedra H. Robinson
Newport News Public Schools
Newport News, Virginia
Bonnie Scott

Clack Middle School

Abilene, Texas

Charles M. Sears

Belzer Middle School
Indianapolis, Indiana
Barbara M. Strange
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High Point, North Carolina
Jackie Louise Ulfig

Ford Middle School

Allen, Texas

Kathy Usina

Belzer Middle School
Indianapolis, Indiana

Heidi M. von Oetinger
L’Anse Creuse Public School
Harrison Township, Michigan
Pam Watson

Hill Country Middle School
Austin, Texas

Activity Field Testers

Nicki Bibbo
Russell Street School
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Connie Boone
Fletcher Middle School
Jacksonville Beach, Florida

Rose-Marie Botting
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Holly Estes
Hale Middle School
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Plymouth Community
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Sandra M. Harris
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Warwick, Rhode Island

Jason Ho
Walter Reed Middle School
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Joanne Jackson
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Mary FE. Lavin

Plymouth Community
Intermediate School

Plymouth, Massachusetts

James MacNeil, Ph.D.
Concord Public Schools
Concord, Massachusetts

Lauren Magruder

St. Michael’s Country
Day School
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Jeanne Maurand
Glen Urquhart School
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Warren Phillips

Plymouth Community
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Plymouth, Massachusetts

Carol Pirtle

Hale Middle School
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Kathleen M. Poe
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Jacksonville, Florida

Cynthia B. Pope

Ruffner Middle School
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Anne Scammell

Geneva Middle School
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Karen Riley Sievers
Callanan Middle School
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David M. Smith
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