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Preface

School Teachers continues to focus on the goals of the previous editions, but extends
its reach to meet the expectations for mathematics education for elementary teach-
ers in the next century.

T he sixth edition of A Problem Solving Approach to Mathematics for Elementary

Standards of the NCTM

In the sixth edition, we continue to focus on two National Council of Teachers of
Mathematics (NCTM) publications, the 1989 Curriculum and Evaluation Standards of
School Mathematics (hereafter referred to as the Standards), and the 1991 Professional
Standards for Teaching Mathematics (hereafter referred to as the Teaching Standards). Of
primary importance to us is the standards (Standards, p. 253): “Prospective teachers
must be taught in a manner similar to how they are to teach—by exploring, conjec-
turing, communicating, reasoning, and so forth.” In addition, “all teachers need an
understanding of both the historical development and current applications of mathematics.
Furthermore, they should be familiar with the power of technology.” In particular, the
Teaching Standards (p. 3) emphasize the need for the following shifts in the teaching of
mathematics.

« Toward logic and mathematical evidence as verification—away from the teacher as the
sole authority for right answers;

* Toward mathematical reasoning—away from merely memorizing procedures;

¢ Toward conjecturing, inventing, and problem solving—away from an emphasis on
mechanistic answer-finding;

¢ Toward connecting mathematics, its ideas, and its applications—away from treating
mathematics as a body of isolated concepts and procedures.

To achieve the aforementioned shifts, the sixth edition allows instructors a variety of
approaches to teaching, encourages discussion and collaboration among students and with
their instructors, allows for the integration of projects into the curriculum, and promotes
discovery and active learning.

Continving Goals
In the sixth edition our goals remain

= To present appropriate mathematics in an intellectually honest and mathematically
correct manner.

* To use the heuristic of problem solving as an integral part of mathematics.

= To present the topics in the context of the Standards.

« To approach mathematics in a sequence that instills confidence, then challenges students.

* To identify and use the various problem solving strategies.

New Goals
For this edition, we have additional goals:

* To provide opportunity for alternate forms of teaching and learning, such as discovery
methods, and group interaction and open-ended problem solving.
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* To provide and expand communication problems so that future teachers can develop
writing skills and practice the explanation of their thinking.

* To allow for additional integration of technology tools where appropriate.

* To revise the coverage of several topics, in order to make them more accessible.

* To provide core mathematics for prospective elementary teachers in a way that they are
challenged to determine why mathematics is done as it is.

» To provide core mathematics that allows instructors to use methods integrated with
content.

Problem Solving in the Sixth Edition
We showcase problem solving skills by:

* Devoting Chapter 1 entirely to problem solving skills, and expanding coverage in the
sixth edition to place added emphasis on deductive versus inductive reasoning.

» Using a four-step problem solving process to solve problems in each chapter.

* Beginning each chapter with a preliminary problem that poses a question students can
answer with the skills mastered from that particular chapter.

We encourage teachers to point out and discuss the preliminary problem at the beginning
of each chapter to show how the techniques therein are necessary to solve the problem.

Features Retained in this Edition

Wherever possible, we present topics in ways that could be used in actual classrooms.
Further, we have incorporated various study aids and features to facilitate learning.

* Historical Notes add context and humanize the mathematics.

» Brain Teasers provide a different avenue for problem solving. They are solved in the
Instructor’s Guide, and may be assigned or used by the teacher to challenge students.

* Laboratory Activities are integrated throughout the book to provide hands-on learning
exercises. In each non-optional geometry section, van Hiele-type laboratory activities are
included.

» Cartoons teach or emphasize important material and add levity.

» Key Terms are presented in the margins for quick review.

* Definitions are either set off in text or presented as key terms in the margin for quick
review.

* Review Problems are included at the end of each non-optional section.

* Optional Sections as well as problems based on these sections are marked with an

asterisk (*); more difficult problems are marked with a star (¥%). Problems numbered in

color have answers at the back of the book.

Questions from the Classroom have been continued. We strongly recommend that

instructors use these questions posed by actual students in actual classrooms when

building a course syllabus. Instructors may require students to write two answers to the
questions—one mathematical and one pedagogical—using student texts and professional
journals for research.

Chapter Outlines at the end of each chapter help students review the chapter.

Chapter Reviews at the end of each chapter allow students to test themselves.

Selected Bibliographies have been updated and revised. They are at the end of each

chapter.

Problem Solving Strategies are often highlighted in italics, and indicated by E p

Relevant Quotes from the Standards and Teaching Standards are incorporated

throughout the text, and marked by the standard icon ‘
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« In view of the Standards’ emphasis on communicating mathematical ideas, problem sets
contain numerous problems in which students are asked to explain or justify their
answers.

* Full Color has been used for pedagogical reasons and to help students visualize
concepts. Figures are more modern, attractive, and easy to follow. All of the pages taken
from elementary mathematics texts are presented in full color.

Features New to this Edition

* Problem Sets now contain six different types of problems, (1) on-going assessment,
(2) communication, (3) open-ended, (4) cooperative learning, (5) technology, and
(6) review. Communication, Open-ended, and Cooperative Learning are new problem
sections introduced to conform with the major points stressed in the Standards.

* More Relevant and Realistic Problems have been added to the problem sets to appeal
to and be more accessible to students of diverse backgrounds.

* Technology Corners now replace the feature formerly called “Computer Corners,” and
have been expanded and enhanced to include use of Logo, spreadsheets, both graphing
and scientific calculators, Geometer's Sketchpad, and computer activities.

« Investigations appear throughout each chapter, and are intended to help students become
actively involved in their learning, to facilitate the development and improvement of their
critical thinking and problem solving skills, and to stimulate both in-class and out-of-
class discussion.

Content

The sixth edition has been slightly reorganized and streamlined, with some new content
added.

Chapter 1 An Introduction to Problem Solving

Chapter | has been expanded and reorganized. More emphasis is placed on inductive versus
deductive reasoning. The calculator section has been expanded to include fraction
calculators.

Chapter 2 Sets, Functions, and Logic

Section 2-3 on functions has been rewritten from a more concrete and application-oriented
point of view. Relations are introduced in the problem set as generalizations of functions.
In the optional section on logic (Sec. 2-4), more emphasis is placed on the understanding
of conditionals and biconditionals through concrete examples and analogy between these
concepts and set inclusion.

Chapter 3 Numeration Systems for the Ages
In Chapter 3, numeration systems and other number bases have been combined into one
coherent package; students can now see where other number bases are actually used.

Chapter 4 Integers and Number Theory

Chapters 4 and 5 from the previous edition have been combined into one chapter. The
section on solving equations (previously Sec. 4-3) has been reworked and is now found in
the new Chapter 7.
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Chapter 5 Rational Numbers as Fractions

Chapter 5 has been shortened and reorganized. The topic of comparing rational numbers
has been placed at the beginning of the chapter. In addition, this chapter contains more
pictures to help describe the concepts and to assist students with visualization. The
presentation of division of rationals has been modified. The sections on ratio and proportion
and exponents have been moved to later chapters.

Chapter 6 Exponents and Decimals

Chapter 6 now provides a full treatment of positive and negative integer exponents
immediately before they are needed for the development of decimals.

Chapter 7 Applications of Mathematics

Besides a commitment to increased applications in the examples and problem sets
throughout the text, the sixth edition has a new chapter with emphasis on applications.
Much of the material is new. Coordinate systems are introduced in Section 7-3 and used in
subsequent sections. Section 7-4 on ratio and proportion (previously in Chap. 5) includes
new topics such as scale drawing, direct and inverse variation, and levers.

Chapter 9 Statistics: An Introduction

Coverage in Chapter 9 has been expanded to include an introduction on different types of
graphs, such as double bar graphs. There is more material on box plots and additional uses
for box plots. The section on abuses of statistics is no longer marked “optional.”

Chapter 10 Introductory Geometry

Section 10-3 on linear measure and circumference of a circle is new, although some of the
material in this section appeared in Chapter 13 of the previous edition. Section 10-4, More
about Angles, has been completely rewritten from a more intuitive, application-oriented
approach.

Chapter 11 Constructions and Similarity

Chapter 11 includes a reorganized discussion of constructions. The separate section on
circles and spheres has been eliminated and the material moved into other sections. Some
material on coordinate geometry has been moved into a section on similarity to show how
slope is developed. A new section on trigonometry ratios via similarity has also been added.

Chapter 12 More Concepts of Measurement

Linear measure, previously covered in this chapter, has been moved to Chapter 10
(Sec. 10-3) as it was needed earlier. (Chap. 12 was previously Chap. 13.)

Chapter 13 Motion Geometry and Tessellations

In Section 13-1, coordinate representation of translations is a new topic. In addition, slopes
of perpendicular lines are investigated as an application of rotations. In Section 13-2,
reflections in a coordinate system, a topic not presented in the previous edition, is
introduced. New coverage also includes treatment of light reflecting from a surface. In
Section 13-3, new material includes applications of size transformations, such as
perspective drawing and photography.
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Appendices
Three new appendices have been added to the sixth edition, including

* Graphing Calculators,

* Geometry Utility (based on Geometer’s Sketchpad), and

» Using a Spreadsheet (based on Microsoft Excel).

» The Logo Turtle Graphics appendix has been streamlined and shortened from two
sections to one section.

Calculator Usage

As prescribed in the Standards, coverage of calculators is necessary and timely. Calculators
are introduced in Chapter 1, and a discussion of the use of scientific/fraction calculators
appears in that chapter. The use of the graphing calculator is presented, where relevant, in
the new Technology Corners, and problems involving the use of both scientific/fraction and
graphing calculators appear in the problem sets.

Supplements for the Student

Student’s Solutions Manual, by Louis Levy and Edward Fritz, contains detailed solutions
to all odd-numbered exercises.

Activities Manual — Mathematics Activities for Elementary School Teachers: A
Problem Solving Approach, Third Edition, by Daniel Dolan, Jim Williamson, and Mary
Muri. This revised edition features activities that can be used to develop, reinforce, and/or
apply mathematical concepts. The activities for each concept are ordered by developmental
level within each chapter.

Supplements for the Instructor

Instructor’s Resource Guide includes: Answers to all problems in the text: two forms
of chapter assessments with answers for each chapter; suggested answers to Questions from
the Classroom; Solutions to the Brain Teasers, and suggested answers to the Chapter
Investigations.

Instructor’s Solutions Manual, by Louis Levy and Edward Fritz, contains detailed
solutions to all exercises.

Instructor’s Guide to Mathematics Activities for Elementary School Teachers: A
Problem Solving Approach, Third Edition, by Daniel Dolan, Jim Williamson, and Mary
Muri, contains answers for all activities, as well as additional teaching suggestions for some
activities.

OmniTest’ is available in DOS-based and Macintosh formats. This new version of this
easy-to-use software was developed for Addison-Wesley by ips Publishing, a leader in
computerized testing and assessment.

¢ DOS-based and Macintosh formats.
* The Macintosh format makes full use of the Macintosh graphical user interface.
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DOS user interface is easy to learn and operate. Its Windows look-alike structure lets you
easily choose and control the items as well as the format for each test.
You can quickly and easily create make-up exams, customized homework assignments,
and multiple test forms.
OmniTest’ is algorithm driven—meaning the program can automatically insert new
numbers into the same equation— creating hundreds of variations of that equation.
—The numbers are constrained to keep answers reasonable, so that you can create a
virtually endless supply of parallel versions of the same test.
—With this new version of OmniTest you can “lock in” the values shown in the model
problem, if you wish.
OmniTest’ is keyed section by section to the text, allowing you to select questions that
test individual objectives from that section.
You can also enter your own questions by way of OmniTest™’s sophisticated editor—
complete with mathematical notation.
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