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PrReFACE

Children will become confident “doers” of mathematics
only if mathematics makes sense to them and if they
believe in their ability to make sense of it.

(TRAFTON & CLAUS, 1994, p 21)

To help students make sense of mathematics and become
confident in their ability to do so is an excellent goal for
teachers and a principal goal of this book. Elementary and
Middle School Mathematics is both a guide and an instruc-
tional resource to help you with the challenging and re-
warding task of helping all children become confident
“doers of mathematics.”

The third edition of this book comes nearly a decade af-
ter the National Council of Teachers of Mathematics pub-
lished the Curriculum and Evaluation Standards for School
Mathematics. That seminal document began an exciting pe-
riod of change and growth in mathematics education that
continues today. We continue to understand more about
how children learn mathematics. There is new and exciting
content for children to learn. There is new technology to
help make it possible. This new edition reflects the ongoing
growth and change in mathematics education. It is designed
to help you be the most important part of that growth—a
facilitator who helps children develop confidence and un-
derstanding as they do mathematics.

What You Will Find in This Book

[ have divided this book into three sections. Each plays an
important role in helping you become an effective teacher.
Together they serve as both a resource and a reference book
for teaching mathematics.

Section 1: Foundations

The more [ work with teachers, the more 1 find that at all
grade levels, a strong understanding of the foundational
ideas of mathematics education has the greatest impact on
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teacher effectiveness. The best teachers I know have a good
sense of how children learn and how to involve them in do-
ing mathematics. In each edition of this book, I have
worked hardest at developing and revising these five chap-
ters to make them reflective of current research and practice
and to extend the implications of these ideas to the rest of
the text. These are not just overview chapters that are re-
quired in an academic text. Rather, these are the most im-
portant chapters of the book. They provide foundational
ideas for the teaching of mathematics at any grade level.

Section 2: Concepts and Procedures

Chapters 6 through 21 build on the foundational ideas
found in the first section as each explores the specific math-
ematics content found in grades K to 8. Every major topic of
the K-8 curriculum is addressed in depth. Each chapter
provides a perspective on the mathematical content and on
how children best learn that content, as well as numerous
suggestions for activities to engage children in the process of
doing mathematics. This book is unique in its treatment of
so many topics in such a thorough manner.

Many teachers use this text as a resource book and con-
sult it as they plan each new unit. It provides them with
plenty of activities and a clear understanding of the devel-
opment of content. The activities for children, each en-
closed in a box and identified by a title, are integrated di-
rectly into the text. Reflecting on the activities as you read
can help you think about the mathematics from the per-
spective of the child. Most require students to figure some-
thing out, to search for a pattern, to explain a reason for an
idea—to do mathematics as problem solving. As a teacher,
you are encouraged to go beyond students’ answers and dis-
cuss the results of activities, requiring them to justify and
explain their results or to elaborate new ideas.

The activities are also there for you. They are meant to
be read along with the text, not as asides. After all, you are
constructing new knowledge yourself—knowledge about
teaching mathematics to children. Like your students, you
must be actively engaged in your own learning about children
learning mathematics. By actually doing the activities as you
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read through the book, you can get an idea of how children
might react to or learn from each activity.

Section 3: Issues and Perspectives

That these three chapters are found at the end of the book
should in no way diminish their importance. As the founda-
tional chapters of Section 1 provide a framework for the
teaching of mathematics, the ideas in this section offer per-
spective on overarching issues that also build on that foun-
dation. Read these chapters, or portions of them, at any
time, depending on your needs and interests.

How do you design a lesson? In Chapter 22, two general
approaches are offered so that you can develop your own
style and still use a constructivist approach. How do you
form cooperative learning groups? Details based on expert
thinking are provided. Answers or suggestions are also of-
fered for working in a diverse classroom, drill and practice,
writing in mathematics, homework, and the use of the tradi-
tional textbook.

NCTM has made it very clear that good mathematics
should be accessible to all children. In Chapter 23, you will
read about working with children with learning disabilities,
children with mental disabilities, and gifted children. In
addition, an up-to-date perspective is provided on multi-
cultural and socioeconomic issues. Gender equity is also
discussed. Though no easy answers are offered, the infor-
mation is current, research-based, and thought-provoking,
in keeping with the main ideas of the book.

Chapter 24 looks at the role of the calculator and the
computer in teaching mathematics. Here you will find
NCTMs5 position on the use of calculators and computers
and a framework that will guide your use and selection of
technology as you teach. Included are ideas for profitable
use of the Internet and a look at the Logo computer pro-
gramming language.

Special Features of This Text

This third edition of Elementary and Middle School Mathemat-
ics retains all of the features that I believe have helped make
the previous two editions so successful. A few new addi-
tions have been included to make it even better. Here are 11
things to look for.

Big ldeas (Newl)

A constructivist perspective calls teachers to plan activities
around big ideas rather than tiny skills and concepts. To
help develop an understanding of what is meant by “big
ideas,” each chapter in Section 2 begins with a brief
overview and a listing of the big conceptual ideas related to
that chapter. As you read these chapters, the Big Ideas list
will help you begin to see how smaller ideas are actually de-
veloped as a part of these larger concepts.

Activities

This is both a textbook and a resource for teachers. 1 have
included as many activities as space will allow. Most of
these are clearly identified by a box and a title. Other ideas
are described directly in the text or in the illustrations.
Every activity found here should be considered for its po-
tential for doing mathematics as problem solving, as de-
scribed in Chapter 4. You are encouraged to use and mod-
ify activities in ways that challenge children to think and to
wrestle with ideas.

Drawings

You will find no decorative or unnecessary art in this text.
Every drawing is an integral part of the text information and
should not be overlooked. Color is used within the illustra-
tions to make them even more explanatory. Drawings are
used whenever a picture seemed better than words or to
highlight the most important ideas. I frequently tell my stu-
dents to “read the pictures” as one of the fastest ways to the
important information in the book.

Assessment Notes (New!)

Near the end of most chapters in Section 2, you will find a
short discussion headed “Assessment Notes.” These sec-
tions are designed to point to special assessment ideas that
build on the general themes of the chapter on assessment,
Chapter 5. It is worth noting that most activities in the
book are also appropriate as performance assessments.
There is no need to have a special reference book for assess-
ment tasks.

Literature Connections (New!)

Children’s literature is one of the most inviting ways to get
children actively involved in doing mathematics. Many of
the chapters in Section 2 contain a feature titled “Literature
Connections.” Generally you will find at least three chil-
dren’s literature titles suggested, with a brief description of
how the mathematics of the chapter can be profitably built
on the stories. Though certainly not a comprehensive listing
of potential literature, these annotated listings provide all
you need to get started using this exciting vehicle for teach-
ing mathematics. Each work featured under this head ap-
pears in a separate reference list at the back of the book.

Computers and Calculators

Calculator activities are found in every chapter involving
numbers and are identified with a small calculator icon so
that you can easily find them. Special efforts have been
made in this third edition to expand the use of graphing cal-
culators for middle school activities. Computer activities are
included in instances when the computer can have a unique
impact on learning. Chapter 24 expands on the use of tech-
nology even further.



Writing to Learn

To help you focus on the important pedagogical ideas, a list
of focusing questions are found at the end of every chapter
under the heading “Reflections on Chapter N: Writing to
Learn.” These questions are designed to help you reflect on
the main points of the chapter. Actually writing out the an-
swers to these questions in your own words is one of the
best ways for you to develop your understanding of each
chapter’s main ideas.

Explorations

Following the Writing to Learn list are a few additional ques-
tions that ask you to explore an issue, reflect on observations
in a classroom, compare text ideas with those found in tradi-
tional curriculum materials, or perhaps take a position on a
controversial issue. There are rarely “right” answers to these
questions, but they will certainly stimulate thought and per-
haps even provoke spirited conversations. Discuss these with
your peer group or with teachers in the classroom.

Suggested Readings

The end of each chapter contains a bibliography of useful
reading selections to augment the information found in the
chapter. Usually these are taken from NCTM journals, year-
books, and other professional resources that are targeted for
the classroom teacher. New in this edition, three or four of
the selections deemed most important or most useful are
provided with a short annotation under the head “Highly
Recommended.” It would have been nice to annotate the
whole list but space does not permit. (Note that all sources

cited within the text proper appear in the References at the
back of the book.)

NCTM Standards (New!)

This edition contains listings of standards taken directly
from each of the NCTM’s three Standards documents. In Ap-
pendix A, you will find all of the standards from the K—4
and 5-8 sections of the Curriculum and Evaluation Standards
for School Mathematics. As in the previous editions, the ta-
bles of increased and decreased attention from these two
sections are also included. Appendix B contains the six
Standards for Teaching Mathematics from the Professional
Standards for Teaching Mathematics. In Chapter 5, you will
find the six Assessment Standards as well as the four Pur-
poses of Assessment found in the Assessment Standards for
Schoal Mathematics.

Blackline Masters

The Blackline Masters section at the end of the book offers
an extensive collection of masters and also directions for
making important instructional materials. Many of these
masters are unique to this book and support especially in-
teresting activities. Suggestions for the use of these materials
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are found throughout the book. You are encouraged to copy
these pages and duplicate them for your classroom or for ac-
tivities with children. (Permission to copy these pages is
granted on the copyright page.)

New in This Edition

Revisions for the third edition went far beyond the addition
of the new features or a change in design. I have made a se-
rious effort to make this text reflect the most current think-
ing about teaching mathematics that I thought was possible
and still be a useful text with which a preservice teacher can
grow. Perhaps as much as 40 percent of the text is new,
and revisions have been made throughout every chapter.
Though the basic structure and philosophy of the book re-
main the same, 1 have worked to improve this edition in
very specific ways.

New Foundations Chapters

Section 1 parallels the first five chapters of the second edi-
tion, but I believe these chapters show significant improve-
ment and, with respect to problem solving, a significant
change.

All five chapters have been completely rewritten. Chap-
ters 1, 2, and 5 are better organized, with a more focused
purpose. Let me comment a bit more on Chapters 3 and 4.

Chapter 3, “Developing Understanding in Mathematics,”
is more tightly focused on the constructivist view of learn-
ing. This rewritten and reorganized chapter reflects my own
professional growth as a constructivist. I have continued to
learn from teachers and from many things that have been
written at the teacher level about how children learn. You
will find a much expanded discussion of the role that mod-
els play in learning. It is important for teachers to under-
stand that the presence of manipulatives in no way guaran-
tees learning. The chapter is now more readable, more
focused on children, and 1 hope more friendly while re-
maining challenging.

Chapter 4, “Teaching Through Problem Solving,” is com-
pletely new and unique among texts of this kind. Here 1
have taken to heart the first of the Curriculum Standards,
mathematics as problem solving. This chapter now de-
scribes a primary approach to the teaching of all mathemat-
ics. The thesis developed is that all mathematics can be
taught in a problem-solving environment. Understanding
what that means can and should guide the design of lessons
and interaction in the classroom. Problem solving is, then,
no longer a separate strand of the curriculum but a way of
learning and doing mathematics.

Changes in the Content Chapters

The most apparent change in Section 2 is the addition of
Chapter 21, “Functions and Variables.” This is a completely
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new chapter in which function concepts are developed
through five modes: real contexts, language, equations, ta-
bles, and graphs. The chapter leans heavily on the use of the
graphing calculator, builds on the development of functions
through data and through patterns, and avoids the tedium
of formalistic approaches. With the addition of this chapter
and modifications to other content for the middle grades,
the text now completely covers all important content in
grades 6 to 8.

Other notable changes can be found in the chapters on
operations, place value, and computation. However, no
chapter is completely without revision. I made a serious ef-
fort to reflect on every chapter in the book. Every activity
was reconsidered to be certain that it could be incorporated
profitably into the problem-solving view developed in
Chapter 4. Many were modified or replaced.

New Issues and Perspective

All three chapters in Section 3 are completely new. The con-
tent of these chapters was described earlier. I am proud to
say that these chapters represent the most current thinking
in the profession. Discussions of diversity in the classroom,
writing in mathematics, and drill and practice are com-
pletely new. There is enough detail in the planning chapter
to make it useful and effective for a teacher wishing to im-
plement the ideas of this book.

In Chapter 23, “Teaching All Children Mathematics,” the
notion that all children can learn mathematics in much the
same manner is supported by research and by examples of
successful projects. New topics include multicultural issues
and gender equity.

The technology chapter is designed to offer perspective
on the use of calculators and computers, reflecting recent
advances in these areas. It includes the most recent position
statement on technology from NCTM. A new section on the
Internet is designed to introduce teachers to this resource
for mathematics education and teaching ideas.

Notes to the Instructor

To my knowledge, no other text offers your students as
much as this one does. Most important, it develops a strong
theoretical perspective of children learning mathematics—
not a casual overview. That perspective is reflected through-
out the book. Second, prospective teachers find the book to
be a valuable resource that almost all carry into the class-
room rather than sell back to the bookstore. Many class-
room teachers and school principals buy the book for the
same purpose. | have tried to write in a style that respects
teachers as prolessionals without asking them to wade
through educational jargon. My students tell me it is a read-
able and usable book.

It remains a very long book, full of more ideas and infor-
mation than any other text. It is not a book to “cover” but a

book to use. I have never attempted to teach the content of
the entire book in a single semester and would never expect
you to. In the past, I have seen the content coverage and de-
tail as a luxury rather than a burden. You are able to pick
and choose topics you like to emphasize, have some topics
assigned as reading, and design a course that best suits your
purposes.

With this edition, T have a different thought to add to
these options. I now believe that the five chapters in Section
1 provide the core material essential to becoming an effec-
tive teacher. A possible suggestion is to spend a significant
portion of your course on developing these key ideas about
teaching children. Use an even smaller list of content topics
than you would have before. Let the content you select be a
vehicle for discussion of the general themes. Many chapters
can be read without your input. Even those you do not as-
sign will most likely be taken into the classroom for future
use. By developing the foundational ideas thoroughly and
placing a quality resource in your students’ hands, you will,
I believe, achieve even more than trying to cover every topic
in the elementary or middle grades.

As T continue to talk to friends around the country who
have used the previous editions, I am struck by the many
different styles of methods courses that are possible. All in-
structors seem to find their own best way to use the book. I
am hesitant, therefore, to dictate a course, but I am proud to
offer this text. I wish you and your teachers much success
and excitement as you explore good mathematics.
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