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			Dear Reader,

			This book has been written with great love and appreciation for mathematics and the desire to help teachers bring that emotion to their students. I would like to thank many colleagues and friends who have helped to make this book possible. They helped me in the early stages of this book and those who have been part of the new editions and ongoing editing as we all thought about what teachers are looking for in this point in time. They include Dr. Regine Philippeaux-Pierre, Marylin Cano, Mathew Sullivan, Toby Horowitz, Cassondra Zielinski, and Dr. Karen Lee. I want to express a special thank you to Joseph Walter, who has supported me in this work for the past ten years and was a central contributor to this book. Finally I would like to express my gratitude to Nathan Dilworth, who has helped in so many ways to make this book possible. He has been an editor, a thought partner, and a critical questioner.

			I hope you find this book valuable to your work.

			Sincerely,

			[image: ]

			Dr. Jonathan D. Katz

		

	
		
			Contents

		

		
			Contents

			Preface

			Introduction

			Chapter 1: An Explanation of an Inquiry Approach to Teaching and Learning Mathematics

			Chapter 2: A Guide to Teaching and Learning Mathematics Using the Five Dimensions of the Mathematics Rubric

			Chapter 3: Problems, Investigations, Lessons, Projects, and Performance Tasks

			Chapter 4: Guides for Teachers

			References

			About the Author

		

	
		
			Preface

		

		
			From a very early age I loved numbers. I was adding before I learned to read. Math made sense and there always seemed to be a right answer. How satisfying to a confused young boy trying to find his place in the world. Meanwhile, school did little to enhance my excitement about mathematics. I continued to do very well in mathematics class, but my passion for numbers and mathematical ideas seemed to wane. As I went to college, I moved away from mathematics and majored in physical education. I was ready to be a “gym” teacher when I went on an interview at a school and they asked if I would be willing to teach mathematics. I agreed to take this chance even though I felt unprepared. So my journey in mathematics education began at Walt Whitman Middle School in the Flatbush section of Brooklyn. I now had the chance to revisit a subject that gave me such excitement and joy at the age of three. I took many college mathematics courses and a whole new world was opened to me. I came to love mathematics once again.

			I taught mathematics in New York City for twenty-four years to students as young as eleven and as old as nineteen. I have seen the struggle students have with understanding mathematical concepts and procedures and with solving problems. Students often complained about the uselessness of what they were learning. “Why do I need to know this?” is a mantra often heard in the mathematics classroom. Yet I have also seen the excitement on a student’s face when an idea of mathematics begins to make sense.

			In my first few years of teaching, I would have been classified as a conventional didactic teacher. I worked hard and had some success. But I always felt that I was fooling everybody. I was good at getting students to do well on standardized tests, but what were they really learning?

			As the years went on, I incorporated new ideas into my teaching. Problem solving, art, and architecture became staples in my classroom. I loved creating learning experiences for my students where they thought about the patterns of mathematics and had to discover mathematical ideas, but I did it on a limited basis. I was viewed as a very successful teacher, but I still feared that I was a fake: good at getting students to do well on tests, but feeling that student understanding was all superficial. I would not have used the terms procedural fluency and conceptual understanding, but I felt I taught students ways to do mathematics, tricks of the trade, without real procedural fluency or deep conceptual understanding.

			In my eighteenth year of teaching, I began to work in an alternative high school with students for whom English was a second language. This school was different than any school I had ever witnessed. It had a progressive philosophy toward education, including the belief in project-based instruction. In my early days at this school, I struggled with and questioned the school’s philosophical beliefs. I did not understand how one would teach in this type of school. I had essentially seen teaching as the transmission of knowledge. That was the way I was taught and I never saw anyone do it differently. I wondered to myself, “What do they think teaching means?” I was scared and ready to run back to what I saw as comfortable. Meanwhile, I was amazed at what I saw all around me. Students seemed to like to learn at this school and the level of student engagement was very high. Over time I began to incorporate a new type of instruction into my classroom, inquiry-based instruction. I began to see my students’ interest in mathematics grow as they were asked to discover mathematical concepts, apply their understandings in meaningful projects, and view mathematics as a creative experience. While students still struggled with understanding mathematical ideas, they began to appreciate the wonder, power, and beauty of mathematics.

			In all my years of teaching, gnawing questions always went through my mind. Are my students really learning mathematics? What did the students get out of what they just learned? What was their experience in today’s lesson? Why do they think I taught them what I did? Are they experiencing what I hoped they would experience?

			When I left the classroom to become a mathematics coach, new experiences came into my life. I was now working with adults. Over these past nine years, my interest in inquiry-based instruction has grown enormously as I have worked with high-school mathematics teachers. I have supported teachers in thinking about how to get students to think about mathematical ideas in order to develop both conceptual understanding and procedural fluency. I have assisted teachers in creating inquiry experiences for their students through using interesting open-ended problems that would help students develop both strategic competence and adaptive reasoning. I have encouraged teachers to think about how to help students wonder about mathematics and appreciate its beauty with the goal of seeing that mathematics was worthwhile and even exciting. Meanwhile, I have also seen how teachers’ beliefs and perceptions of mathematics and mathematics instruction have a great impact on how they teach. What does that mean in terms of student learning?

			My journey in mathematics reached a new point when I decided to attend Teachers College as a doctoral student. I came to Teachers College wanting to make sense of my many years in mathematics, so full of unanswered questions but ready to learn new ideas so that I could be of use to other mathematics educators. I was able to complete a doctorate and write a dissertation that told the stories of teachers and students in four high-school mathematics classrooms. I tried to deepen our understanding of both conventional and inquiry-based instruction. It was my opening document that I hope shed some light on the debate in the mathematics world on how we should best instruct students in the mathematics classroom.

			This book is the next step in my journey. It is a document that brings together my work as a teacher and a coach of teachers. It also is a document that honors the many authors, poets, philosophers, mathematicians, and educators who have affected my life over the years. They include Eli Siegel, Mario Salvadori, Paul Lockhart, Jo Boaler, Magdalene Lampert, Mark Driscoll, Walt Whitman, and Charles Dickens.

			The reason I love teaching mathematics and feel passionate about it has always been and will always be the students and teachers. I have had the opportunity to work with thousands of students and hundreds of teachers over the past quarter century. I have thought about many of them as I worked on this book. They are still deeply a part of me.

			I dedicate these lines of Walt Whitman to all the students I have had the privilege to teach, all the teachers I have worked and have had the chance to influence. You have all taught me so very much:

			There was a child went forth everyday;

			And the first object he look’d upon that object he became

			And that object became a part of him for a day, or a certain part of the day,  or for many years, or stretching cycles of years.
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