Teaching Mathematics in the Secondary School 

Spring, 2012

Class: 


Wednesday, 8:30-11:30am; some meeting times may change during 


our school visits
Instructor: 

Sunshine Campbell

Office:


Seminar 2, E3110

Contact: 

campbels@evergreen.edu  (preferred)




206-962-0769 (cell)


Essential questions of the course:








· Why do some students struggle in math?

· What does it mean to teach mathematics for understanding?

· What does it mean to teach (and learn) math equitably?

· What kinds of classrooms, curricula, and teaching practices optimally support equitable mathematical learning?

Overview and goals:

Mathematics is a subject that is notoriously difficult for many people. At the same time, success in mathematics is critical for students' future educational opportunities. The goal of this course is to help you learn to teach mathematics in a way that makes the content both accessible and rigorous. This course centers on students’ thinking in mathematics and classroom practices that support and develop students’ mathematical thinking.  You will learn to enact high leverage teaching practices.  These practices work to leverage the most learning from students through the act of eliciting, building on, and assessing their ideas during whole group, small group, and individual instruction.  These high leverage teaching practices can be used to develop knowledge about students’ mathematical strategies and understandings and are the core of instruction in any mathematics classroom. 

High Leverage Teaching Practices are those that leverage the most learning for students.  These are research-based effective teaching practices that aim to provide all students equal access to mathematical ideas during instruction. You will have an opportunity to work on enacting these practices throughout the quarter but especially during the three Core Assignments of the course.

· Teaching towards an instructional goal & assessing students’ understanding of that goal

· Student discourse characterized by justification and reasoning

· Designing cognitively demanding tasks and maintaining the level of cognitive demand during instruction

· Orienting students to each others’ ideas and to the mathematical goal

· Setting and maintaining expectations for student participation 

· Positioning students competently 

HOW WE WILL WORK TOGETHER

To the extent possible, in each class session we will try to engage in the following 3 learning practices: 
Doing Mathematics (Learning for practice): We will build our own knowledge of mathematics by closely investigating ideas in number sense and algebraic concepts.  Additionally, we will engage in several math tasks, extending our knowledge of mathematics and students’ thinking, which will provide the foundation for your professional decision- making. 
Examining Records of Practice (Learning from practice):  Records of practice—such as videotapes of lessons taught by yourself or others, students’ work, and teachers’ professional writing—allow us to investigate the work of teaching mathematics and improve our own practice.  
Trying Things Out (Learning in practice): Because teaching involves more than just having knowledge, we want you to engage in enacting the practices we are investigating as much as possible, so that you are developing the skills and professional decision-making that will make you a successful teacher. 
Required texts:

Boaler, J. (2002). Experiencing school mathematics: Traditional and reform approaches to teaching and their impact on student learning. Mawah, NJ: Lawrence Erlbaum Associates.
Driscoll, Mark (1999). Fostering Algebraic Thinking: A guide for teachers grades 6 – 10.  Portsmouth, NH: Heinemann.

Driscoll, Mark (2007).  Fostering Geometric Thinking: A guide for teachers grades 5-10. Portsmouth, NH: Heinemann.

Required Online text:
National Council of Teachers of Mathematics (2000). Principles and Standards for School 
Mathematics.  

This book contains the national standards and principles for mathematics instruction in our country.  The book is authored by mathematics teachers, teacher educators, and mathematicians under the National Council of Teachers of Mathematics (NCTM).  We will examine the secondary math standards for Algebra and Geometry. You can download these for free (120 day trial) at:

www.nctm.org/standards/default.aspx?id=58
Strongly suggested that you also acquire the following texts:

Van de Walle, J., Karp, K., & Bay-Williams, J.  (2010). Elementary and middle school 
mathematics: Teaching developmentally (7th ed.).  Boston: Pearson Education, Inc.

Chapin, S.H., O’Connor, C., Canavan-Anderson, N. (2009).  Classroom discussions: Using 
math talk to help students learn.  Sausalito, CA: Math Solutions.

This text will help you lead high quality math discussions and help you think about the different kinds and goals for discussions in the classroom. 

Sowder, J., Sowder, L., & Nickerson, S. (2010). Reconceptualizing mathematics for 
elementary school teachers. New York: Freeman.

This text will support your own development of quantitative reasoning through an exploration of many of the math concepts you will teach as middle or high school teacher. We will work through sections of Part II (Reasoning About Algebra and Change) and Part III (Reasoning About Shapes and Measurement).  The text also includes Part I (Reasoning About Numbers and Quantity) and Part IV (Reasoning About Chance and Data).  This text is also a great resource for “groupworthy” tasks and activities.

Expectations:

The quality of this course will depend on seriousness and thoughtfulness with which we address issues raised by the readings and our experiences. I view this course as a collaborative effort to learn, question, and make sense of some challenging but exciting ideas. Your attendance and active participation is required at each class session. If for some reason you cannot attend, please contact me before class to let me know your plan for getting and making up missed work. We will confer on whether and how you can make up the work you have missed. 

Course requirements:

The course assignments are designed to help you delve into the literature on mathematics classroom discourse. The goal is to help you become “conversant” in the literature so that you can begin to draw connections across studies and use the terminology of the field appropriately.

	Assignment
	Due date (by 5 PM)
	Turn-In Location

	Reflection 1
	Week 1, Tuesday
	Moodle

	Core Assignment 1: Questioning to Understand Student Thinking
	Week 8

Tuesday
	Moodle and bring video to class

	Core Assignment 2: Designing and Implementing a Math Task
	Week 10

Tuesday
	Moodle and bring video to class

	Reading Journal
	Week 3, Week 10

Tuesday
	Moodle

	Math Journal
	Week 3, Week 10

Wednesday
	In class

	Reflection 2
	Week 10

Friday
	Moodle


Please note that this syllabus is a constant work in progress.  Due to the dynamic nature of teaching, I reserve the right to change or alter anything on the syllabus with proper notification.

Course Calendar

(Note: Most readings can be found in the Secondary Math Methods Resources folder on Moodle or in your course texts. Readings that will be handed out in class are marked with an asterisk.)

Week 1

What does it meant to understand mathematics?

Readings: 
Zohar, A., Degani, A., & Vaaknin, E. (January 01, 2001). Teachers` beliefs about low-
achieving students and higher order thinking. Teaching and Teacher Education, 17, 4, 
469-485.
In class activities:

· Beams Task

· Defining Mathematical Proficiency

· Review Syllabus & Core Assignments

Assignment Due: Reflection #1 on Essential Questions – post to Moodle

Sowder Math Due: none

Week 2

What kinds of activities support mathematical understanding for students?

Readings:

Boaler, chapters 1-5 (Skim Ch 1 & 2; read Ch 3-5 in detail) 

Schoenfeld, A. (1988). When good teaching leads to bad results:  The disasters of "well taught" mathematics courses. Educational Psychologist, 23(2), 145-166.

Lotan, R. (2003, March). Group-worthy tasks. Educational Leadership, pp. 72-75.

In class activities:

· Analyzing video of two different classrooms 

· Cognitive Demand Task Sort

· Designing a groupworthy task 

Assignment Due: Bring a math task to class from your practicum site

Sowder Math: 12.1, 12.2, 12.3

Week 3

How do we help students engage in the mathematics?

How do our teaching practices influence how students define “doing math”?

Readings:

Boaler, Chapters 6-8, 11

Henningsen, M., & Stein, M. K. (1997). Mathematical tasks and student cognition:  Classroom-based factors that support and inhibit high-level mathematical thinking and reasoning. Journal for Research in Mathematics Education, 28(5), 524-549.
Hiebert, J., & Stigler, J. W. (2004). A world of difference: Classrooms abroad provide lessons in teaching math and science. Journal of Staff Development, 24(4), 10-15.

In class activities:

· Participation Quiz/Crossing River

· Maintaining Cognitive Demand – The Case of Trina and Ursula

· What does it mean to “do math”?

· Preparing for the Analysis of Student Work activity (week 5)

Assignment Due: Reading Journal due, Math Journal due

Sowder Math: 12.4, 12.5, 12.6

Week 4

MicroTeaching – No Class

Collect Student Work, Analyze Student Work

Week 5
How do we develop students' computational fluency while teaching for understanding?

Readings:

Russell, S. J. (2000). Developing computational fluency with whole numbers. Teaching children Mathematics, 7(3), 154-158.

Philipp, R. R. (1996). Multicultural Mathematics and Alternative Algorithms. Teaching Children Mathematics, 3(3), 128-133.

In class activities:

· Examining the role of computational fluency and procedural knowledge in an inquiry-based math class
· Examining Student Work – Critical Friends Group

Assignment Due: Bring student work samples from your Microteaching Lesson and completed analysis of student work

Sowder Math: 13.1, 13.2, 13.3

Week 6

How can we use student discourse characterized by justification and reasoning to help students make sense of mathematics?

Readings:

Hufferd-Ackles, K., Fuson, K., & Sherin, M. G. (2004). Describing levels and components of a math-talk learning community. Journal for Research in Mathematics Education, 35(2), 81-116.

Herbel-Eisenmann, B. A., & Breyfogle, M. L. (May 01, 2005). Questioning Our Patterns of Questioning. Mathematics Teaching in the Middle School, 10, (9).

Lannin, J., Barker, D., & Townsend, B. (May 01, 2006). Why, Why Should I Justify? 
Mathematics Teaching in the Middle School, 11, 9, 438-443.
Assignment Due: Bring a transcript of all the questions you asked during one of your Week 4 MicroTeaching lessons
In class activities:

· Examining our own questioning techniques

· Questions that assess student thinking and questions that advance student thinking

· Prepare for Student Thinking Interview

Sowder Math: 13.4, 13.5, 13.6

Week 7

How can we use mathematical representations to help student understand mathematics?

Readings: 

Ma, L. (1999). Generating representations: Division by fractions. In Knowing and teaching elementary mathematics: Teachers' understanding of fundamental mathematics in China and the United States. Mawah, NJ: Lawrence Erlbaum.
Driscoll, M. (1999). Fostering Algebraic Thinking. Portsmouth, NH: Educational Development Center, Inc. Chapter 7

In class activities:

· Introduction to Lab Gear:  Where’s the 10?
· Tile Pattern Task
· A look ahead to the Classroom Teaching assignment:  Focusing on goals for teaching practice
Sowder Math: 14.1, 14.3 - 14.5

____________________________________________________________________

Week 8

How can we plan mathematics discussions to optimize participation and sensemaking?

Readings:
Stein, M., Engle, R., Hughes, E., Smith, M. (2008).  Orchestrating productive mathematical 


discussions:  Five practices for helping teachers move beyond show and tell
Chapin, S.H., O’Connor, C., Canavan-Anderson, N. (2009).  Classroom discussions: Using 
math talk to help students learn.  Sausalito, CA: Math Solutions. Chapters 1, 2, 10. 

In class activities:

· The 5 Practices

· Thinking through a lesson using the Collaborative Lesson Planning Framework

· Planning your lesson for Core Assignment #2

Sowder Math: 20.1-20.4

Week 9

What kinds of mathematical understanding do we want students to develop? 

The case of Algebra.

The case of Geometry.

Readings:

Algebra

Driscoll, Chapters 1-6 (Only do some of the problems. Notice which ones you are attracted to & which ones you tend to avoid.)

*Van de Walle, J. (2010).  Elementary and Middle School Mathematics.  Ch 14: Algebraic Thinking (pgs.254-285)
Geometry

Driscoll, Geometric Thinking, Chapters 1-5 (Only do some of the problems. Notice which ones you are attracted to & which ones you tend to avoid.)

*Van de Walle, J. (2010).  Elementary and Middle School Mathematics.  Ch 20: Geometric Thinking and Geometric Shapes (pgs. 399-435).

In-class activities:

· Planning your lesson for Core Assignment #2
Sowder Math: 22.1-22.6

Week 10

Putting it together: Teaching for Equity

Readings:

Gutstein, E. (2006). Reading and writing the world with mathematics: Toward a pedagogy for social justice. New York: Routledge. Chapters 1-3.

Schoenfeld, A. (2004). The math wars. Educational Policy, 18(1), 253-286.

Boaler, J., & Staples, M. (2008). Creating Mathematical Futures through an Equitable Teaching Approach: The Case of Railside School. Teachers College Record, 110, 3, 608-645.

OR

Boaler, J. (2008). Promoting 'relational equity' and high mathematics achievement through an innovative mixed-ability approach. British Educational Research Journal, 34, 2, 167-194.

In class activities:

· Presenting our videos from Core Assignment #2

· Discussion of readings

Assignment Due: Video Presentations, Reading Journal, Math Journal
Sowder Math: 23.1-23.3

Assignment Details

Reflections
Essential question Reflection 1. Document your initial thinking about the essential questions on the syllabus. Write 1 to 2 pages (double spaced) per question.
Essential question Reflection 2. Further develop your thinking about our essential questions. This should be an integrating exercise. I will look for evidence that you are incorporating concepts and ideas from our class. Write 2 to 3 pages (double spaced) per question. Make sure to refer to specific readings, activities, and events from the quarter to substantiate your reasoning. Then take about 1-2 pages to reflect on how your thinking has changed since you did the first reflection.

Mathematics Journal  

Each week, you will be assigned a few sections from the Reconceptualizing Mathematics text (Sowder).  As you read each section carefully, record ideas and questions that come to mind in your journal.  Then, complete the assigned problems in your journal.  When you arrive to class each week, you will share your solution strategies and thinking processes with your group members. Your journal will be collected and reviewed twice during the quarter.  I will select a few problems to examine and your assessment will be based on those problems and your reflections.
Reading Journal (Responsive Annotated Bibliography)

After you complete your weekly readings, take a moment to annotate the course reading list with important insights you gleaned from each chapter, article or collection of articles. Your annotations should be a short paragraph of summary and a short paragraph of evaluation. Be sure to note any ideas you find surprising or that you disagreed with.  These annotations will be important for you when you write your Reflection 2 and when you do your TPA at the end of your program!

Bring your annotations and any reading notes to class every week.

Your reading journal will be collected twice during the quarter and will be assessed for quality of summaries and evaluations. For more information on annotated bibliographies, please see: http://www.wisc.edu/writing/Handbook/AnnotatedBibliography.html
Questioning to Understand Student Thinking

*You will need a video recording device for this assignment.*  
“Good teaching is more a giving of right questions than a giving of right answers.”

· Josef Albers, Artist and Art Educator


The ability to pose questions to your students in ways that advance their mathematical thinking is a hallmark in good teaching practice.  In this assignment, you will demonstrate your ability to pose high-press, cognitively demanding questions to your students as a way to support and develop their mathematical understanding. When teaching, it is important to be able to formatively assess your students as they are working on math tasks.  Questioning, as a formative assessment, allows you to collect information that will inform the next steps you make in your lesson.


During your Week 6 or Week 7 practicum visit, you will pose a problem to a small group of about 2-4 students.  As they solve the problem, or after they solve the problem, your goal is elicit students’ ideas in order to find out what they know and how they understand the math concept(s) they are working toward.  You will ask the students focusing questions in order to assess their thinking.  You might be surprised how difficult it can be to avoid leading students to your answers and strategies by asking funneling questions.  


Alternatively, you may complete this assignment as students are working in small groups during a class lesson.  In this case, you will periodically visit a “focal” table group and practice your assessing/focusing questions as a way to assess what the students understand about the math they are working on.  As you watch the lesson unfold observe how the focal group is solving the problem or engaging in the math task.  Be thinking about questions you will want to ask the students to find out what they know.


Either way, you will need to audio record your interactions/questions and the students’ responses to your questions.


We will prepare for the interview in class by practicing your questioning strategies with a colleague who just completed a math task.  You will want to spend some time thinking about questions you might ask that are assessing and focusing questions.  

Write up: (4-6 pages, double-spaced, not including transcript. Please use the 
following headers in your paper.)

Transcribe approximately 15 minutes of the conversation with your students.  Select a segment that will provide good evidence of your questioning strategies.  Although transcribing is laborious, it will help you think about and reflect upon your interview.

I.  Introduction: Begin your write up by briefly describing the student(s) you interviewed.  Include observations you made about the students' engagement and participation in the mathematics activity.

II.  Evidence: Carefully work through your data and formulate two or three clear and justifiable assertions about individual students’ understanding of the math concept.  Your assertions should explain what the students seem to know and understand, not simply what they can do.  Find specific examples and quotes from the interview to illustrate your claim.  

III.  Analysis:  Describe what you think you’ve learned about the students’ understanding of the mathematics and relate this to the specific evidence you collected. Provide interpretation and analysis around some of the more interesting interactions.  For example, why do you think a student responded the way they did? What might it have to do with their prior experiences? What might it have to do with when and how you asked the question? Explicitly relate your analysis to the readings in the course.

IV.  Reflection:  Finally, include your own assessment of your questioning.  How well do you think you were able to elicit the students’ ideas and why? Use 2 examples of questions you asked that allowed you to get a deeper sense of what the student was thinking.  Describe how these questions uncovered student understanding.  Use 2 examples of questions you asked that did not allow you to get a deeper sense of what the students were thinking.  How might you ask these questions differently “next time”?
Grading:  Your write up should be 4 to 6 pages long, double-spaced. I will be looking 
closely at your 

· analysis of students’ mathematical ideas, 

· the way you questioned the student, 

· the assertions you make based on your evidence, 

· your evidence of student understanding (what they know, not what they can do), 

· how you relate what you learned in your student interview to the readings and activities in the course, and 

· your critique of your own eliciting of students’ thinking. Be sure to use evidence from your interview (quotes) to substantiate your claims.

Designing and Implementing, and Reflecting on a Mathematics Lesson
*You will need a video recording device for this assignment.*   


You will have an opportunity to apply learning from this quarter to a final project. An important aspect of this project is to move from some specific ideas you learned and apply it to your classroom context. This videotape and analysis serves two purposes. One is to give you a chance to implement some potentially new instructional strategies and get some feedback on implementation. Another is to practice applying theoretical knowledge to analysis of classroom practice.


In a nutshell, this assignment involves selecting and/or designing a math task, doing the math, anticipating what students will do, monitoring students while they work, responding appropriately to their ideas and questions, holding a productive math discussion to summarize the big ideas, and providing an analysis of the lesson.  As we have talked about in class, there are a number of different moves teachers make to advance mathematical ideas and support student understanding.  In this assignment you are going to demonstrate that you can enact a number of these moves, based on your goals you have identified for the quarter. 

Detailed Description of the Lesson:
1. You will select and/or design a math task that you will teach in your practicum site.  The task must be a high-cogntive demand task and have some aspects of groupworthiness.  You will use the Collaborative Lesson Planning Framework to support your teaching of this lesson.

2. During your teaching, you want to demonstrate your ability to:

a. Monitor what kids are doing by taking notes on what students are thinking about in terms of your anticipation about how students would approach the task.

b. Assess students’ thinking by asking questions about what students do/do not understand.  

c. Advance students’ understanding by asking questions to extend their thinking.

d. Hold a mathematics discussion using Selecting and Sequencing of student ideas in order to summarize the important mathematical ideas you want to advance in the lesson.

3. Create a presentation to demonstrate what you have learned during the quarter and what you would like to continue to work on (see below).

Detailed Description of the Analysis and Presentation:


Videotape yourself teaching the lesson you designed using the 5 Practices and aspects of high cognitive demand and groupworthy tasks. Select a (roughly) 15-20 minute episode of the lesson that has sufficient teacher and student activity to provide fodder for your analysis. You will then implement some of the ideas we have learned across the quarter to analyze the learning environment. The format in which you provide the analysis will be a presentation to the class during the last week of the quarter, including the video you selected.  If you choose to use a powerpoint or Presi presentation, consider inserting the video directly into the slides.
Your presentation should have the following components:

Setting up the Context

· Describe the context of the video, such as class period, content focus, task, number of students, etc.

· Clearly state your student learning goals for the lesson. This may include content, process, or democratic goals. Be specific.

· Clearly state the instructional and curricular practices you are implementing

· If there are events that occur outside of the 15 minute clip that you would want to include in your analysis, then describe it in sufficient detail before you analyze it. That will make up for the missing video footage. You might want to splice together 15 non-consecutive minutes, but this is not a requirement. 

· Allow us to watch the video

Analyzing the Video

· Provide an analysis if your teaching event.  Your analysis should include several descriptions and interpretations of what happened, such as, “the cognitive demand of the task was lowered when Jill shouted out the answer to the task,” why you think the cognitive demand was lowered, and how that may have affected student learning. Try to be sufficiently comprehensive to demonstrate your depth of analsysis.  

· Remember that this is an end-of-course assessment so make sure you are demonstrating what you learned throughout the course.  Appropriately cite your work, giving reference to those who developed the theoretical ideas from our course readings. 

· Keep the viewer (us) in mind. If you need to reference a student, would it help for us to have a seating chart, or a description of the student’s attire? What else will help us know what is going on? 

· This activity is not like a casual personal reflection. It should mirror a researcher’s lens on a classroom, like the Hufferd-Ackles article, or Boaler’s lens on the Phoenix Park and Amber Hill classrooms. Show your knowledge of theory in practice. Limit your analysis to 4-5 important ideas from the program. 
· Provide time for your audience (us) to hold a 10 minute discussion regarding your teaching event, implementation of practices, and analysis of the teaching event.  You are responsible for leading this discussion.
· Your total presentation time is 45 minutes.
You will be assessed based on the following:

· You have followed all assignment instructions (each of the bullet points above)

· The presentation allows participants to gain insight into your context and analysis

· The analysis provides evidence of your ability to provide interpretation and self-reflection of your teaching practice

· The analysis demonstrates what you have learned over the quarter and is directly connected to the course texts and activities

· You have actively engaged as a participant during your classmates’ presentations.
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