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Preface to Science Explorer

Welcome to Science Explorer. As the program lead author, one which is used by more students than
any other in the United States, I know you will find this text engaging and fascinating.

Every aspect of Science Explorer is designed to motivate students to think about the science they are
learning. This is, by definition, an inquiry approach to teaching and learning science. Why is inquiry
so important? In today’s world, in which nations are both competing and cooperating with one
another, individuals and nations will perform well are those who are able to think scientifically, to
identify critical questions to study, to carry out complicated procedures to eliminate all possibilities
except the one under study, to discuss, share and argue with colleagues, and to adjust what you know
based on that social interaction. This is the precise focus of Science Explorer. e

Science Explorer is designed around numerous hands-on activities that stimulate students to think
like scientists. Different kinds of activities — Discover, Try This, At Home and Skills Activities —
involve students in relatively short term investigations that focus on individual inquiry skills like
inferring, graphing and classifying. Other activities — Labs, Chapter Projects, and Tech and Design —
allow students to do inquiry in greater depth and for greater periods of time. This combination of
ways to approach inquiry is just what is envisioned by many international reports.

The text in Science Explorer is designed to engage students intellectually. It is animated and
focused on teaching important content. All of the text has undergone the most detailed of reviews to
ensure accuracy and suitability for students. Graphics of various sorts are an integral part of the
program because they actively invite students to engage with the text by asking questions that require
thoughtful analysis. I invite you to select a section randomly from any of the books and read it. I
know you will be struck by the captivating writing style and the way that it reaches out to grab
students’ interest.

Since inquiry is such an important aspect of the program, let me share some quick questions that I
used when designing activities for Science Explorer. 1 think you will find them useful when you are
teaching the program. To make sure you are getting students involved in inquiry, ask yourself:

1. Who asks the question? That is, who asks the question that focuses the investigation (e.g., “What
effect does the tilt of the earth have on seasons?” or “What effect does pH have on litmus paper?”
or “Which antacid best neutralizes'a'cid?”)? Is it the student, the teacher or the book? In most
curricula, these are an element given in the materials. However, as a teacher you need to plan
activities that, at least on a periodic basis, allow students to pursue their own questions.

2. Who designs the procedures? 1 am speaking here of activity procedures for an investigation. Who
designs this process for gathering information? In order to gain experience with the logic
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underlying inquiry, students need continuous practice with designing procedures. Some labs,

where the primary target is content acquisition, designate procedures. But others should ask
students to do so.

 Who decides what data to collect? Here, the focus is on the data itself. What data is important
and who determines that? To answer this question, students must have a deep understanding of
what they are trying to accomplish.

. Who formulates explanations based upon the data? Do the text materials or the teacher give the
answers? Or do questions posed at the end of activities make students think about what they are
doing and then analyze and draw conclusions based on their data? The bottom line — are you
and the curriculum making students think?

. Who communicates and justifies the results? Do activities push students not only to
communicate, but to justify their answers? Are activities thoughtfully designed and interesting
so that students want to share their results and argue about conclusions?

. What kind of classroom climate is set up so that students can wrestle with the difficult questions
posed during a good inquiry? Setting up an intellectually positive climate that stimulates
students to think is the responsibility of the teacher. Do students know that they are expected to
think and grapple with data? Or is there a sense among them that they will pretend to learn if
the teacher pretends to teach?

I think you will find that Science Explorer promotes good results related to all six of these questions.

I know your students will enjoy the program; I am also confident that you will learn to be a better

science teacher with the program.

Michael Padilla

Lead Author, Science Explorer
Associate Dean and Professor

Eugene T. Moore School of Education
Clemson University

Clemson, South Carolina

USA
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Program Resources

Student Edition

Annotated Teacher’s Edition

Teaching Resources Book with Color Transparencies
Chemical Building Blocks Materials Kits

Program Components

Integrated Science Laboratory Manual

Integrated Science Laboratory Manual, Teacher’s Edition
Inquiry Skills Activity Book

Student-Centered Science Activity Books

Program Planning Guide

Guided Reading English Audiotapes

Guided Reading Spanish Audiotapes and Summaries
Product Testing Activities by Consumer Reports™
Event-Based Science Series (NSF funded)

Prentice Hall Interdisciplinary Explorations
Cobblestone, Odyssey, Calliope, and Faces Magazines
Media/Technology

Science Explorer Interactive Student Tutorial CD-ROMs
Odyssey of Discovery CD-ROMs

Resource Pro® (Teaching Resources on CD-ROM)
Assessment Resources CD-ROM with Dial-A-Test®
Internet site at www.science-explorer.phschool.com
Life, Earth, and Physical Science Videodiscs

Life, Earth, and Physical Science Videotapes

Staff Credits - -----c---coooerimienacainnacncaiataccinarnesssoossssssosasossnnss

Chemical Building Blocks

Science Explorer
Student Editions

From Bacteria to Plants
Animals

Cells and Heredity

Human Biology and Health
Environmental Science
Inside Earth

Earth’s Changing Surface
Earth’s Waters -

Weather and Climate
Astronomy

Chemical Building Blocks
Chemical Interactions
Motion, Forces, and Energy
Electricity and Magnetism
Sound and Light

The Nature of Science and Technology

....................................................................

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 J. Gagnon, Joel Gendler, Elizabeth Good, Kerri Hoar, Linda D. Johnson,
Katherine M. Kotik, Russ Lappa, Marilyn Leitao, David Lippman, Eve Melnechuk,
Natania Mlawer, Paul W. Murphy, Cindy A. Noftle, Julia F. Osborne, 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

Acknowledgment for page 143: Excerpt from The Iron Peacock by Mary Stetson Clarke.
Copyright ©1966 by Mary Stetson Clarke. Published by Viking Press.

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 any form or by any

means, electronic or mechanical, including photocopying, recording, or by any

information storage and retrieval system, without permission in writing from the

publisher. Printed in the United States of America. Cover: These crystals are made of sulfur,
one of the many elements that are the
ISBN 0-13-434480-4 building blocks of matter.
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~ NATURE OF SCIENCE

From Plants to
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C an you power a car with corn? Can you drink soda
from a bottle made from plants? Can you use a farmer’s
corn crop to make chemicals strong enough to remove paint?

You can, thanks to scientists like Rathin Datta. Dr. Datta
specializes in finding ways to get useful chemicals from
plants.His discoveries will help make the environment
cleaner for all of us.

Rathin is a chemical engineer at the Argonne National
Laboratory in Illinois. For years, he has been finding ways
to make useful products from substances found naturally in
plants. He’s helped find ways to turn corn into an automo-
bile fuel called gasohol.He’s researched plants that can be
used to produce powerful medicines. He even worked on a
way to use corn to make a stretchy fabric that athletes wear.

“I’ve always been interested in the plant and biological
side of chemistry,” says Rathin, who grew up in northern
India. Even in grade school, he was interested in science.
“That’s because I’ ve always been concerned about the
effect of chemicals on the environment.”

Rathin Datta was born in India, just north of Delhi.
His interest in science was inspired in part by his
father, who was a mathematician. Rathin came to
the United States in 1970 to get a doctorate in
chemical engineering at Princeton University. He
works now at Argonne National Laboratory in
Argonne, lllinois. In his free time, he enjoys tennis,
hiking, and biking. He plays the sitar, an Indian lute,
and has a special interest in opera.



Are Plant-Based
Chemicals Safer?

Chemicals that come from crop plants
are called agrochemicals, meaning
“chemicals from agriculture,”Rathin
explains. Many agrochemicals are much
less dangerous to the environment than
chemicals made from petroleum. For
one thing, although some agrochemicals
can be poisonous to humans, most are
not.

Because agrochemicals are made
from plant materials, nature usually
recycles them just as it recycles dead
plants. Think of what happens to a tree
after it falls to the ground. Tiny microbes
work on its leaves and branches until
the tree has rotted completely away.
Much the same thing happens to
products made from agrochemicals. A
bag made from corn-based chemicals
will break down and disappear after
only a few weeks of being buried. In
contrast, a plastic bag made from
petrochemicals— chemicals made from
petroleum— can survive hundreds of
years.

Converting
Carbohydrates

The starting ingredients in many
agrochemicals are energy-rich
substances called carbohydrates.
Sugar and starch are carbohydrates.
Rathin Datta converts, or changes,
carbohydrates from corn into an
agrochemical that can be used to
make plastic. To do this, he needs help
from tiny organisms—bacteria. First,
he explains, he puts a special kind of
bacteria in a big vat of ground-up

Talking with Rathin Datta

Researchers Rathin Datta
(right), Mike Henry (center),
and Shih-Perng Tsai (left)
developed the new, low-cost
solvent. The dark substance
is the fermented corn
mixture. The clear substance
that Rathin holds is the
solvent.

corn. The bacteria convert the
corn’s carbohydrates into acids
through a natural process
called fermentation. Rathin
then uses the acids to make
agrochemical plastic.

“The bacteria do all the
work of converting the
carbohydrates into useful

| Gasohol

molecules,” says Rathin. “ The This sign on a
gasoline pump

hardest part for us comes pes 2 1

afterward. The fermentation gasohol.

process produces a brew that
contains a whole mix of
materials.We have to find ways
to separate out the one kind of
material that we want to use
from all the others.”
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Making Paint Remover

From Corn

Rathin Datta’s most recent discovery is a
good example of how agrochemicals can
replace petrochemicals. He and his team
have found a new way to use corn to make
powerful solvents. Solvents are used to
dissolve other substances.

“Solvents are found everywhere,” says
Rathin. “For example, factories use them

Products That Can Be
Made From Corn

Recovery and
Purification

in many processes to clean electronic
parts or to remove ink from recycled
newspapers.Households use them in
grease-cleaning detergents and in paint
removers.” '

Almost 4 million tons of solvents are
used in the United States every year.
Most are made from petrochemicals and
can be very poisonous.

“Scientists have known for a long
time that much safer solvents can be
made from agrochemicals,” says
Rathin. “But the process has been too
expensive. It doesn’t do any good to
make something that is environmentally
sound if it costs too much for people to
use,” says Rathin. “Our challenge as
chemical engineers was to think about
an old process in an entirely new way.

Spandex was used to make the blue
tops these dancers are wearing.



We had to find a less expensive
way to make these solvents.”

Discovering a New

Process

Rathin needed a new process to
separate the solvents he wanted
from a mixture. “I started working
with a new kind of plastic that acts
like a very fine filter. When we
pass the fermented corn over this
plastic, it captures the acids we
want to keep and lets the other ma-
terial pass through.”

After two years of experimen-
ting, Rathin perfected his process
of making agrochemical solvents.
His process works for less than
half the cost of the old method. It
also uses 90 percent less energy.
Soon, most of the solvents used in
the United States could be this
cleaner, safer kind made from

corn. “It even makes a a great fingernail
polish remover,” says Datta.

“It’s very satisfying to take a natural
product like corn and use it to produce a
chemical that will replace a less safe
chemical,” says Rathin. “It’s rare to find
a compound that can do everything that
this corn solvent can do and still be
nonpoisonous and easily break down in
the environment.”
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Rathin Datta and his team had discovered
Yyears ago how to make a solvent that wa
safer fqr the environment. But it was ver;
ﬁi);preelsé‘a/?c?aT:E:’.c Rat.h'icn |could have stopped
; point. Instead, h
ﬁontmqe. V‘Vhat.does this action tell ;oﬁh:tfgutto
Ow scientists like Datta meet challenges?
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