Teaching Mathematics in the Secondary School 

Spring, 2014

Class: 


Tuesday 1:00-4:00; 
Monday of weeks 3, 5, 6, 7 at Lincoln High School, Tacoma, 10:30-1:00
Instructor: 

Sunshine Campbell

Office:


Seminar 2, E3110

Contact: 

campbels@evergreen.edu  (preferred)




206-962-0769 (cell)


Essential Questions for the Quarter:
· What does it mean to be a professional educator in all of the dimensions of a teacher's work?

· What does it look like in the classroom and through interactions with students, parents, colleagues, and administrators to enact the belief that all students can learn? 

· How can we organize our classrooms in ways that foster student learning, support engagement, and empower students? 

· What does it look like when students are engaged in transformative learning experiences?
Essential questions for the strand:








· Why is it important for students to learn mathematics as part of their 6-12 education? What kind of mathematics should students learn?

· What teaching practices optimally support equitable mathematical learning?

· What curricula optimally support equitable mathematical learning?

· What does it mean to teach mathematics for social transformation?

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 continue to develop your skill at enacting the high leverage teaching practices from last quarter. We will do this work in the context of three key parts of teaching a mathematics lesson: 
Designing the Task, 
Launching the Task, and 
Holding a Mathematics Discussion. 
A fourth key part of a math lesson involves Teaching While Students are Working (during the Explore phase of the lesson). Although we will indirectly focus on this part of a lesson, the teaching practices you learned last quarter (high press questioning and orienting students to each other’s ideas) will be your best tool for effectively supporting your students during this phase of the lesson.
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. These are slightly revised from last quarter and there are a few new HLTPs added to the list.

·    Teaching toward an instructional goal (learning target)

· Assessing students’ understanding of the learning target
· Setting and maintaining expectations for student participation 

· Eliciting student discourse characterized by justification and reasoning

· Orienting students to each other’s thinking

· Positioning students competently 

· Designing cognitively demanding tasks

· Maintaining the level of cognitive demand during instruction

HOW WE WILL WORK TOGETHER

To the extent possible, 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:

Developing Essential Understandings of… 
Ratio and Proportional Reasoning 6-8

Functions 9-12 OR Expressions, Equations, and Functions 6-8

Mathematical Reasoning K-8 OR Reasoning and Proof 9-12
Van de Walle, J., Karp, K., & Bay-Williams, J.  (2010 or 2013). Elementary and middle school mathematics: Teaching developmentally (7th ed. or 8th ed.).  Boston: Pearson Education, Inc.

Sowder, J., Sowder, L., & Nickerson, S. (2010 or 2013). Reconceptualizing mathematics for 
elementary school teachers. New York: Freeman.

Gutstein, R. (2005).  Reading and writing the world with mathematics. New York: Routledge.
Assignment Schedule
	Assignment
	Due date
	Turn-In Location

	Core Assignment 1: Designing a Groupworthy Task
	Week 3

Friday
	Moodle and bring task to class

	Core Assignment 2: Analyzing Student Work
	Week 5

Tuesday
	Bring student work to class

	Core Assignment 3: Launching a Complex Task 


	Week 9
	Moodle and bring video to class
Post Reflection to Moodle

	Core Assignment 4: Holding a Mathematics Discussion
	Week 9
	Moodle and bring video to class
Post Reflection to Moodle

	Weekly Reading Journal
	Weekly
Mondays, 11:55pm
	Moodle

	Weekly Math Assignments from Sowder**
	Weekly
Checked in week 5 and 10
	Bring to class



	Reflection on Essential Questions
	Week 1 (Reflection #1) by Monday at 11:55pm
Week 10 (Reflection #2)
by Friday 11:55pm

	Moodle


**There are two Sowder textbook versions: 2010 and 2014. When the problems differ, I will put the version in parenthesis. 2010 is the black/white cover. 2013 is the green cover.
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

Week 1

What did we learn last quarter and how does it launch us into this quarter?

Readings:

Gutstein Ch 4-6

In-class activities:

· Review Syllabus & Core Assignments

· Student Presentations from contract last quarter

· Katie G 1:30-2:00

· Alexis 2:00-2:30

· Megan & David 2:30-3:00

· The Counting Cogs Problem

Assignment Due: Reflection #1 on Essential Questions – post to Moodle by Monday Week 1 at 11:55pm
Sowder Math Due: 
11.1 (Activity 1 & 3); 
11.2 (Activity 4 & 5); 
11.3 (Activity 14 (2010) or 15 (2014) & “Think About” (Why must all common multiples…) & two problems each from Activity 16 & 17 (2010) or 17 & 18 (2014)
Week 2
What kinds of activities provide students opportunities to understand mathematics?

Readings: 
Gutstein Ch 7-9
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.
Lotan, R. (2003, March). Group-worthy tasks. Educational Leadership, pp. 72-75.

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:

· Cognitive Demand & Standards for Mathematical Practice
· Counting Cogs problem as a Groupworthy Task

· Designing groupworthy tasks workshop

Bring a rich task to class!
Sowder Math Due: 9.1 (just read, take notes); 9.2 (Activity 1, 2 & 3)
Week 3
MONDAY:  FIRST MEDIATED FIELD EXPERIENCE AT LINCOLN HIGH SCHOOL

10:30-12:30 

Due Monday at 11:55pm: MFE Reflection on Moodle
What kinds of teaching practices provide students opportunities to understand mathematics?
Readings:

Watch videos/Read articles at http://nrich.maths.org/7011 

· Watch video of Jo Boaler talking about Complex Instruction
· Read Example of Railside students working on a groupworthy task

· Review Task Counting Cogs teacher notes FIRST, then watch video of students working on the task
Essential Understandings: Reasoning K-8 OR Proof and Proving 9-12 

In-class activities:

· Maintaining Cognitive Demand – The Case of Trina and Ursula
· Watching video of classroom practice - Geometry
· What does it mean to “reason mathematically” or “prove” something?: Connections to the Standards for Mathematical Practice
· Groupworthy Task Peer Feedback
Core Assignment 1 Due – bring 4 copies to class
Sowder Math Due: 9.3 (Activity 4, 5, 7 & 8)
Week 4

MicroTeaching – No Class

Collect Student Work

Readings:
Ratio, Rates, and Proportional Reasoning 6-8 (Intro & Ch 1)
Van de Walle Ch 18: Proportional Reasoning

Week 5
MONDAY:  SECOND MEDIATED FIELD EXPERIENCE AT LINCOLN HIGH SCHOOL

10:30-12:30 

Due Monday at 11:55pm: MFE Reflection on Moodle
How do we launch a complex task in ways that allow students access to the context and content?

Readings:

Jackson, K., Garrison, A., Wilson, J., Gibbons, L., & Shahan, E. (2013). Exploring relationships between setting up complex tasks and opportunities to learn in concluding whole-class discussions in middle-grades mathematics instruction. Journal for Research in Mathematics Education, 44(4), 646-682.
Essential Understandings: Ratios, Rates, and Proportional Reasoning 6-8 (Ch 2 & 3)
In-class activities:

· Discuss Big Ideas in Ratios, Rates, and Proportional Reasoning

· Examining Student Work – Critical Friends Group Protocol
· Video of classroom Launch
· Launching Tasks Workshop/Prepare for Core Assignment 2
Assignment Due: Bring student work samples from your edTPA Practice #2/Microteaching Lessons and completed analysis of student work
Sowder Math Due: 9.4 (read, take notes)
Week 6
MONDAY:  THIRD MEDIATED FIELD EXPERIENCE AT LINCOLN HIGH SCHOOL

10:30-12:30 

Due Monday at 11:55pm: MFE Reflection on Moodle
How can we plan lessons that support student discourse characterized by justification and reasoning and optimize participation? 

Readings:

Turner, E., Dominguez, H., Maldonado, L., & Empson, S. (2013). English Learners’ participation in mathematical discussions: Shifting positionings and dynamic identities. Journal for Research in Mathematics Education, 44(1), 199-234.
Stein, M., Engle, R., Smith, M., & Hughes, E. (2008).  Orchestrating productive mathematical discussions:  Five practices for helping teachers move beyond show and tell. Mathematical Thinking and Learning, 10, 313-340.
Heterogenius Classrooms excerpt: Ch 3, skim the rest
Re-read 

· 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.
· Smarter Together Chapter on Assigning Competence
In class activities:

· 5 Practices Workshop w/Paint Task
· Assigning Competence and Planning It Into Your Lesson
· Prepare for Core Assignment 3: Holding a Math Discussion
Sowder Math Due: 
12.1 (read, take notes)

12.2 (Activity 4 (2010) or Activity 5 (2014))

12.3 (Activity 5, 7, 8 (2010) or Activity 6, 8, 9 (2014) AND pick one problem from: #8-13)
Week 7
MONDAY:  FOURTH MEDIATED FIELD EXPERIENCE AT LINCOLN HIGH SCHOOL

10:30-12:30 

Due Monday at 11:55pm: MFE Reflection on Moodle
NO SECONDARY MATH METHODS THIS WEEK

PROFESSIONAL CODES OF CONDUCT PRESENTATION

Sowder Math Due: 
12.4 (Activity 9, 10 (2010) or Activity 10, 11 (2014) AND one problem from #12 but find 3 ways to represent the function and connect it to the picture)

12.5 (Activity 11 (2010) or Activity 12 (2014) and one problem from #1-15

12.6 (read, take notes)
Week 8
How can we use mathematical representations to help students understand mathematics? What is the role of technology in our mathematics classrooms?
Readings: 

Driscoll, M. (1999). Fostering Algebraic Thinking. Portsmouth, NH: Educational Development Center, Inc. Chapter 7

Essential Understandings: Expressions and Equations 6-8 OR Functions 9-12 (Intro & Ch 1)

Van de Walle Ch 7: Using Technology (Technological Tools) to Teach Mathematics (if you can, try to read the chapter from the 2013 edition)
In class activities:

· Beams Task
· Discuss Algebraic Thinking: Equations and Functions
· Lab Gear Workshop:  Where’s the 10?
· Motion Detector Activity
· Technology in the mathematics classroom
Due: Present 2 websites and/or Apps for the math classroom

Sowder Math Due: 
14.1 (Activity 2)

14.3 (Activity 4 and one problem from #2-9

14.4 (Activity 6 & 7)

Week 9
What are our next steps in learning to launch a rich task and learning to hold a rich mathematics discussion?
Reading:

Van De Walle Ch 14: Algebraic Thinking: Generalizations, Patterns, and Functions
Essential Understandings: Expressions and Equations 6-8 OR Functions 9-12 (Ch 2 & 3)

In class activities:

· Watch Launching A Complex Task Videos and Holding a Math Discussion Videos

· Peer Feedback & Goal Setting
· Discuss Algebraic Thinking: Equations and Functions
· Functions Spoons!
Assignment Due: 

Core Assignment 3: Launching a Complex Task Video and Reflection

Core Assignment 4: Holding a Mathematics Discussion and Reflection

Sowder Math Due: 

13.1 (Activity 2)

13.2 (Problems 3, 4, 5)

13.3 (Activity 8, 10)

13.5 (read, take notes)

Week 10

Putting it all together
Readings:

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.

A Mathematician’s Lament: http://www.maa.org/sites/default/files/pdf/devlin/LockhartsLament.pdf
In class activities:

· What to do Week 1 – Group Builder Tasks

· Reflection on the Essential Questions
Due:
Sowder Journal (bring to class)
Reflection #2 on Essential Questions (post to Moodle by Friday 11:55 pm)
Assignment Details

Reflections
Essential Questions Reflection 1. Document your initial thinking about the essential questions on the syllabus. Write 1 to 2 pages (double spaced) per question. Use the questions as headings in your document.
Essential Questions 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 this strand. 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 2 pages to reflect on how your thinking has changed since you did the first reflection. Be sure to identify how your thinking has changed/shifted and what helped in facilitating that shift.
Sowder Mathematics 
Each week, you will be assigned a few sections from the Reconceptualizing Mathematics text (Sowder).  As you read each section carefully, record the important mathematical ideas and any questions that come to mind. Write about 1 paragraph of ideas or a bulleted list for each section.  Then, complete the assigned problems.  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 single paragraph of evaluation for the group of readings. Be sure to note any ideas you find surprising or that you disagreed with.  You might also consider making connections to the reading in other parts of the program or to your practicum experience or to the Lincoln HS experience. These annotations will be important for you when you write your Reflection 2 and when you do your edTPA. Bring your annotations and any reading notes to class every week. Your reading journal will be collected each week via Moodle and will be assessed for quality of summaries and evaluations. 
Core Assignment 1: Designing a Groupworthy Task – see assignment sheet
Core Assignment 2: Analyzing Student Work – see assignment sheet
Core Assignment 3: Launching a Rich Task - see assignment sheet

*You will need a digital video recording device for this assignment.*  
Core Assignment 4: Holding a Mathematics Discussion - see assignment sheet

*You will need a digital video recording device for this assignment.* 
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