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PART | Teaching Mathematics: Foundations and Perspectives

The fundamental core of effective teaching of mathematics combines an understanding of how students learn, how to pro-
mote that learning by teaching through problem solving, and how to plan for and assess that learning daily. That is the focus
of these first six chapters, providing discussion, examples, and activities that develop the core ideas of learning, teaching,
planning, and assessment for each and every student.
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PART Il Teaching Student-Centered Mathematics

Each of these chapters applies the core ideas of Part I to the content taught in K-8 mathematics. Clear discussions are pro-
vided for how to teach the topic, what a learning progression for that topic might be, and what worthwhile tasks look like.
Hundreds of problem-based, engaging tasks and activities are provided to show how the concepts can be developed with
students. These chapters are designed to help you develop pedagogical strategies now, and serve as a resource and reference

for your teaching now and in the future.
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Preface

All students can learn mathematics with understanding. It is through the teacher’ actions that
every student can have this experience. We believe that teachers must create a classroom envi-
ronment in which students are given opportunities to solve problems and work together, using
their ideas and strategies, to solve them. Effective mathematics instruction involves posing
tasks that engage students in the mathematics they are expected to learn. Then, by allowing
students to interact with and productively struggle with their own mathematical ideas and their
own strategies, they will learn to see the connections among mathematical topics and the real
world. Students value mathematics and feel empowered to use it.

Creating a classroom in which students design solution pathways, engage in productive
struggle, and connect one mathematical idea to another, is complex. Questions arise, such as,
“How do I get students to wrestle with problems if they just want me to show them how to
do it? What kinds of tasks lend themselves to this type of engagement? Where can I learn the
mathematics content I need to be able to teach in this way?” With these and other questions
firmly in mind, we have several objectives in the tenth edition of this textbook:

1. Illustrate what it means to teach mathematics using a problem-based approach.

2. Serve as a go-to reference for all of the mathematics content suggested for grades preK—8
as recommended in the Common Core State Standards (NGA Center & CCSSO, 2010)
and in standards used in other states, and for the research-based strategies that illustrate
how students best learn this content.

3. Present a practical resource of robust, problem-based activities and tasks that can engage
students in the use of significant mathematical concepts and skills.

4. Focus attention on student thinking, including the ways students might reason about num-
bers, and possible challenges and misconceptions they might have.

We are hopeful that you will find that this book is a valuable resource for teaching and learning
mathematics!

The following are highlights of the most significant changes in the tenth edition.

Common Challenges and Misconceptions

Every chapter in Part II offers at least one table that summarizes common challenges stu-
dents encounter in learning that topic (Chapter 15, Fraction Operations has three). The table
includes the challenge, provides an example of what that might look like in either a sample of
student work or a statement, and then offers some brief ideas of what you might do to help.
Knowing common student challenges and misconceptions is a critical part of planning and can
greatly influence how a lesson is structured and what problems you use. The research from
many sources has been merged into these practical references.

Routines

More and more classrooms are using innovative lesson designs and short discussion routines to
help students develop number sense, flexibility, and the mathematical practices. In Chapter 4,
we have added se new sections on: 3-Act Tasks, Number Talks, and Worked Examples. For






























































































































