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Preface

Elementary school teaching is a challenging and exciting career. Your future as a profes-
sional educator includes the responsibility to meet the future demands and challenges of
society, and the elementary classroom is where it all begins. The lifelong science-related
attitudes of your elementary students will be shaped, for the most part, before they finish
fifth grade. Along with these attitudes comes the desire to seek out new information about
the world around them and to apply this knowledge in the form of technology. It is your
job to build the skills, content knowledge, and desire for inquiry that will allow your stu-
dents to function in a society that will be highly scientific and technologically developed.
Your future as a teacher will include lifelong learning and research in your own classrooms.
This text serves as a guide to start your journey as a professional educator.

New to This Edition

As you initiate your learning of elementary science education through the use of the fourth
edition of this text, you will become acquainted with several features that will support you
in your science education experiences. To help you think about the applications of what
you are learning, you will find

* Vignettes opening each chapter that help introduce the concepts contained
in the chapters and focus your thoughts

e Teaching tips for you to consider in your future instruction

* Companion Website references, which provide extensions to the chapter
content

* CD-ROM connections, which help illustrate concepts in an actual class-
room setting

* An entire chapter devoted to technology and science education

Organization of the Text

You will find that this book contains practical methods covering how to teach science to
elementary through middle level learners. A companion paperback text, Concepts and
Inquiries in Elementary School Science, Fourth Edition, as well as one hardcover text con-
taining the complete content, Science in Elementary Education, Ninth Edition, also pub-
lished by Prentice Hall, are also available.

How to Teach Elementary School Science focuses on the methods of teaching ele-
mentary school science. It centers on why science education is basic to children’s schooling
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and explains the foundations that give it form and substance. Each of its eight chapters
develops a broad concept or a cluster of related teaching skills through descriptions and
the use of many real-life examples. The examples reflect our personal teaching experiences
or ongoing, firsthand observations with elementary school children. The chapters and sev-
eral of the included follow-up exercises should enable you to

. Decide what areas of science are basic, useful, and learnable for children

. Recognize and assess differences in children’s thinking

. Use open-ended and closed-ended teaching activities in planning and
implementing lessons and units

. Improve children’ scientific skills

. Develop technological applications

. Locate and use a variety of resources to teach science

. Arrange and manage learning centers, microcomputer centers, and projects

. Assess science teaching

Each chapter focuses on an overall concept such as learning, assessment, or tech-
nology. To help summarize and extend the content, each chapter includes a summary,
reflection, and additional readings. In addition, samples of the National Research Council’s
National Science Education Standards are cited throughout the text when applicable.

Supplements

. CD-ROM
@ Containing classroom footage, this free supplement allows users to view,
examine, and manipulate clips of elementary science classroom teaching.
The CD is ideal for reflection and developing a deep, lasting understanding
of text content.
S p— ® Companion Website
W/ A truly text-integrated supplement at www.prenhall.com/peters will pro-
vide users with access to research, meaningful activities, self-assessments,
useful web links, chat areas, and a threaded message board. For the profes-
sor, the Syllabus Manager allows online creation and management of course
syllabi.
. Instructor’s Manual
This useful tool provides additional support for instructors, test questions,
and online integration.
. NSE Standards Sampler
This document works in tandem with the text to help prospective teachers
learn, fully understand, and apply the National Science Education
Standards.
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Discover the Companion Website

Accompanying This Book

The Prentice Hall Companion Website:
A Virtual Learning Environment

Technology is a constantly growing and changing aspect of our field that is creating a need
for content and resources. To address this emerging need, Prentice Hall has developed an
online learning environment for students and professors alike—Companion Websites—to
support our textbooks.

In creating a Companion Website, our goal is to build on and enhance what the
textbook already offers. For this reason, the content for each user-friendly website is organ-
ized by chapter and provides the professor and student with a variety of meaningful
resources.

For the Professor

Every Companion Website integrates Syllabus Manager™, an online syllabus creation
and management utility.

. Syllabus Manager™ provides you, the instructor, with an easy, step-by-
step process to create and revise syllabi, with direct links into the
Companion Website and other online content without having to learn
HTML.

. Students may log on to your syllabus during any study session. All they
need to know is the web address for the Companion Website and the pass-
word you've assigned to your syllabus.

. After you have created a syllabus using Syllabus Manager™, students may
enter the syllabus for their course section from any point in the Companion
Website.

. Clicking on a date, the student is shown the list of activities for the assign-

ment. The activities for each assignment are linked directly to actual con-
tent, saving time for students.

. Adding assignments consists of clicking on the desired due date, then fill-
ing in the details of the assignment—name of the assignment, instructions,
and whether or not it is a one-time or repeating assignment.

. In addition, links to other activities can be created easily. If the activity is
online, a URL can be entered in the space provided, and it will be linked
automatically in the final syllabus.

. Your completed syllabus is hosted on our servers, allowing convenient
updates from any computer on the Internet. Changes you make to your syl-
labus are immediately available to your students at their next logon.

ix



Discover the Companion Website Accompanying This Book

Common Companion Website features for students include:

For the Student

. Chapter Objectives—outline key concepts from the text
. Interactive Self-quizzes—complete with hints and automatic grading that
provide immediate feedback for students

After students submit their answers for the interactive self-quizzes, the
Companion Website Results Reporter computes a percentage grade, pro-
vides a graphic representation of how many questions were answered cor-
rectly and incorrectly, and gives a question-by-question analysis of the quiz.
Students are given the option to send their quiz to up to four email
addresses (professor, teaching assistant, study partner, etc.).

. Web Destinations—Ilinks to www sites that relate to chapter content

. Message Board—serves as a virtual bulletin board to post—or respond
to—questions or comments to/from a national audience

. Chat—real-time chat with anyone who is using the text anywhere in the

country—ideal for discussion and study groups, class projects, etc.

To take advantage of the many available resources, please visit the texts Companion
Website at

www.prenhall.com/peters
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The Nature of Science

Dr. Norman Lederman
Oregon State University

Shedding Some Light on the Situation

and Peter is a typically self-conscious high school sophomore. Like
several of his friends, Peter has a slight acne problem. After trying several creams and
ointments available at the local drugstore, he convinces his parents that the problem
requires the help of the family physician. The physician tells Peter and his parents that
the cause of his problem is an abundance of oil production by the glands on his face
and that this extra oil provides a good nutritional source for common bacteria. She
also tells Peter that eating less chocolate, among other things, might solve the problem
but that there is a more reliable approach. Naturally, Peter and his parents are anxious
to listen further. The physician recommends that Peter’s parents purchase a sunlamp.
The U.V. rays emitted by the sunlamp do an excellent job of “drying” the skin and
eliminating acne problems. In fact, the physician adds, sunlamps are generally good
for most people’s skin regardless of whether they have an acne problem. Peter would
only have to use the sunlamp about 10 minutes per day and, in addition to relieving
his acne problems, he can have a desirable tanned look year-round. So, Peter, with his
parents’ permission, did what thousands of Americans did in the 1970s.

Thirty years later, the medical profession has recognized the possible car-
cinogenic effects of ultraviolet radiation. Acne patients are no longer advised to use
sunlamp therapy. Indeed, the current advice regarding U.V. rays is to avoid them as
much as possible. Consequently, the availability of sunscreen lotions and sun-
glasses designed to protect both the skin and the eyes from harmful light rays has
increased significantly. The physician’ advice to Peter and his parents in the 2000s
would be much different from what it was in 1971.

How does the general public react to this “change of heart” by the scientific
community? Although we have seen a proliferation of ointments and creams designed
to block the harmful rays of the sun, tanning is as popular as ever in the United States
and, indeed, around the world. A significant number of individuals have decided to
ignore the advice of the scientific community. It is not uncommon to hear people say,
“Why can't scientists make up their minds? One day something is good for you, and
next day you hear that it causes cancer. It seems that everything causes cancer. I'm not
going to do anything different until they decide once and for all.”

VIGNETTE 1-1



Chapter 1 Science Inquiry and the Nature of Science

The case of U.V. rays is not unique. “Flip-flops” in the opinions of scientists
and physicians have occurred with respect to aspirin, alcohol, cold fusion, and
Vitamin C. Indeed, such changes have become the object of jokes.

What does this have to do with teaching elementary-level students about the
nature of science? These flip-flops we so often see are really not weaknesses of sci-
ence. They are not reasons for the general public to disregard scientific knowledge
or to lose faith in the scientific way of thinking. These flip-flops constitute one of
the most important strengths of science—in fact, they are science. That is, scien-
tific knowledge is self-correcting on the basis of new empirical evidence or new
ways of interpreting data. The knowledge, though tentative, is based on volumes
of data and should not be disregarded. Disregarding scientific knowledge severely
limits the quality of decisions that we each make about our lives.

What is the nature of science? There are as many answers to this question as
there are books; however, at the level of generality that will be useful to you as an
elementary teacher there is a strong consensus. Strictly speaking, science can be
defined as a body of knowledge, a process, and a way of knowing or constructing
reality. The nature of science refers to those characteristics of scientific knowledge
that derive directly from how the knowledge is developed. Of importance to you
as an elementary science teacher are the following characteristics:

e There is no single set or sequence of steps in a scientific investigation
(there is no such thing as the scientific method).

e Scientific knowledge (both theories and laws) is subject to change (all
scientific knowledge is tentative).

e Scientific knowledge must be at least partially supported by empirical
evidence (scientific knowledge must involve the collection of data, be
consistent with what we “know” about the world, and be testable).

»  Scientific knowledge is partially the product of the creative imagina-
tion of the scientist (all scientific knowledge combines both empirical
evidence and the creative interpretation of data by scientists).

e Given the importance of scientists’ individual creativity, scientific
knowledge is necessarily subjective to some degree (scientific knowl-
edge is not totally objective as is commonly believed).

e Scientific knowledge is a product of both observation and inference.

By carefully addressing these characteristics of scientific knowledge and by
keeping in mind the developmental level of your students, you can help your stu-
dents develop understandings that will help them in making decisions for the rest
of their lives. In particular, your students will begin to develop a more balanced
view of the “truth” of scientific knowledge. They will take “the truth” of science
with an informed “grain of salt.” This means your students will heed the notion
that the sun’s rays can cause cancer, and it also means they will not disregard all
future knowledge about the effects of the sun’s rays if the scientific community
alters its current position.




