Elementary Math Methods -- Winter 2014
Sem II E2107             Fridays, 8:30 or 9:00-12:00

COURSE OVERVIEW

Welcome to Elementary Math Methods! This strand centers on classroom practices that support and develop children’s mathematical thinking and understanding. You will learn to enact a set of instructional activities, called Number Talks that utilize high leverage teaching practices. These practices are rooted in culturally responsive pedagogy and work to leverage the most learning from children through the act of eliciting, building on, and assessing children’s ideas during whole group, small group, and individual instruction.  These high leverage teaching practices can be used to develop knowledge about children’s mathematical strategies and understandings and are the core of instruction in any mathematics classroom. 

The mathematical content that is the focus of this course is Number and Operation and Fractions.  During this course you will strengthen your own understanding of number sense, whole number and fraction computational algorithms, and how arithmetic is generalized to algebraic concepts.

Essential Questions for the Quarter

· What does it mean to teach for social transformation?

· How do I enact culturally responsive pedagogy as a transformative educator?

· What does it look like when students are engaged in transformative learning experiences?

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 as part of the Mediated Field Experience and your practicum experience. The HLTP we will develop during the quarter are:
· teaching towards an instructional goal 
· setting and maintaining expectations for student participation 
· eliciting student reasoning
· responding to student reasoning
· orienting students to each others’ ideas 

· positioning students competently 

· assessing students’ understanding

· using mathematical representations
GUIDING QUESTIONS 

During the quarter, we will work to better understand the following questions:

-How do teaching practices and instructional activities communicate to students the nature of math, what it means to do math, and who can do math?

-Why do students struggle in mathematics?

-What does it mean to teach mathematics with understanding?

-What is the relationship between teaching mathematics with understanding and student empowerment?
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 fraction 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. 
ATTENDANCE AND CLASS PARTICIPATION
Your participation in our class activities and discussions is important not only for your own learning but also the learning of others.  Sharing your ideas and questions with the group, as well as responding to those of your classmates, are critical to our work together.  As a teacher, you need to do more than understand your own thinking—you have to listen to others’ thinking, figure out what others are saying, and determine whether and how they make sense.  In our class, the “others” will be your colleagues and our buddies at Lincoln Options.  But in the field and in the future, they will be your students (as well as their families and your colleagues).  So listening to and interacting with others in our class is explicitly to help you develop dispositions and skills that matter for teaching.  Talking in class is also crucial—as a goal, not a means.  As a teacher, you will have to talk mathematics all the time. 
THE MEDIATED FIELD EXPERIENCE (MFE) AT LINCOLN OPTIONS

Four times during the quarter, we will spend our class session at Lincoln Options in Kari Rigg’s 1st grade math classroom and Michael Stine’s 5th grade math classroom. They have graciously partnered with us and we are extremely fortunate to have this experience. During the weeks we are at Lincoln, we will meet together for the first hour of class to prepare for our classroom visit.  We will then spend the second hour of class in Michael and Kari’s classrooms with their students (our buddies) either observing a lesson, talking with students while they are working, or leading a mini-lesson you have designed. You must videotape all of your interactions with students for the assignments you will complete after each MFE.  You can use your ipod, your own video camera, or you can borrow a video camera from the MiT office.
Lincoln MFE visits: 1/31 (week 4); 2/7 (week 5); 2/14 (week 6); 2/21 (week 7). Please mark these dates in your calendar! We will meet from 8:30-12:00 on these days.
CORE ASSIGNMENTS OVERVIEW
Math Autobiography: 

Reflection on Guiding Questions (#1 and #2):

Reflection #1:  Document your initial thinking about the guiding questions. Write 1 to 2 pages (double spaced) per question. This is a pre-assessment for me and a self-assessment for you. It will help you consider the knowledge and thinking you bring into the strand at the beginning of the quarter.
Reflection #2. Reflect on what you have learned during the quarter and further develop your thinking about our guiding questions. This should be an integrating exercise, taking into consideration what you learned in EMM as well as other strands. You must provide evidence that you are incorporating concepts and ideas from this strand (at minimum) as well as other strands. 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 completed the first reflection. Be sure you explain how your thinking changed.
Reading Journal: For each reading you complete, you have two options: you will either fully annotate the reading using the annotation template OR you will write a 2-paragraph summary of the article/reading*. Some of you might want the reading for your literature review paper, in which case you will want to fully annotate the article. Others may only want to keep a record (summary) of the reading. In either case, you will need to use the readings as evidence to support your thinking when you complete the written reflections for each of the following Core Assignments and for Reflection Paper #2. If you choose to do the 2-paragraph summary, you need to write 1 full paragraph that summarizes the main points of the reading and 1 paragraph that provides analysis and/or draws connections between the article and other concepts/ideas you are learning in the program. Reading journals are due Thursday at 11:55pm. Submit your reading journal as a single file (pdf or word) containing only the readings from that week.
*Chapters should be individually annotated or summarized. For example, if you are assigned to read Chapters 1-3, you should annotate/summarize these chapters separately so that you have three different entries in your reading journal for that week.

Student Thinking Interview: During the first Mediated Field Experience, you will work with a single student (math buddy) during the math lesson in order to learn about their understanding of the mathematics. Using what you learned about this students’ mathematical understanding, you will create and conduct a math “interview”. You will videotape* the interview, analyze the HLTP you implemented, and set goals for your Final Video Assignment. An assignment description with many more details will be provided in class at a later date.
Teaching a Number Talk Instructional Activity: During the third and fourth Mediated Field Experiences, you and a partner will plan and teach a Number Talk to a small group of students.  The goal is to engage the whole class at once (your small group of students), open multiple points of participation, and build on and deepen students’ mathematical ideas. You will videotape* your work with these students and then analyze the HLTP teaching practices you implemented in the video and set goals for your second Number Talk and your Final Video Assignment. An assignment description with many more details will be provided in class at a later date.
Final Video Assignment:  During your practicum, you will plan and teach a Number Talk. You will videotape yourself enacting the lesson and write an analysis of the lesson. The assignment is meant to demonstrate the progress you have made toward the High Leverage Teaching Practices and the goals you identified through the Core Assignments. An assignment description with many more details will be provided in class at a later date.
*You are responsible for obtaining video equipment in order to complete these assignments. Equipment may be available for check out in the Teacher Education office or in Media Loan.

TEXTS (Required)

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

Carpenter, T., Fennema, E., Franke, M., Levi, L., & Empson, S. (1999). Children’s mathematics: Cognitively guided instruction. Portsmouth, NH: Heinemann.

Empson, S., Levi, L. (2011). Extending children’s mathematics: Fractions and decimals. Portsmouth, NH: Heinemann.

Featherstone, H., Crespo, S., Jilk, L. (2011). Smarter together: Collaboration and equity in the elementary mathematics classroom. Reston, VA: National Council of Teachers of Mathematics.
TEXTS (Not required but we will use sections of these books during the quarter.  These books are highly recommended.)

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. 

Parrish, S. (2010).  Number Talks. Sausalito, CA: Math Solutions.
Shumway, J. (2011). Number sense routines: Building numerical literacy every day in grades K-3. Stenhouse Publlishers.
These texts are full of short, targeted sequences of math Number Talks designed to help students develop specific strategies when working with numbers. Number Talks are useful in any classroom and complement curriculum.

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 an elementary and middle school teacher. We will work through sections of Part I (Reasoning About Numbers and Quantity) and most of Part II (Reasoning About Algebra and Change). The complete text also includes Part III (Reasoning About Shapes and Measurement) and Part IV (Reasoning About Chance and Data).

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 K-8 standards for Number & Operations and Algebra. You can download these for free (120 day trial) at:

www.nctm.org/standards/default.aspx?id=58
This syllabus is a work in progress.  Given the emergent nature of teaching, I reserve the right to make changes with adequate notification.

COURSE SCHEDULE

	Week
	Weekly Questions & Activities
	Reading Due
	Assignments

Due

	Week 1

1/10
	What do our practices (teaching, learning, social) communicate to our students about the nature of mathematics, what it means to do math, and who can do math?

· Math Task a la Complex Instruction

· Cognitive Demand workshop
· Number Talks: Choral Count and Quick Images
· Base 10 Activity
	· Stipek et al (2001) OR Zohar, et al. (2000)

· Boaler (1998): Open & Closed Mathematics
· Boaler (2002): Experiencing School Mathematics Ch 8 (read this after you’ve read Boaler (1998)
· Smarter Together: Prologue, Intro, Ch 1
· Van de Walle Ch  2, 3 (skim)
	Math Autobiography: post to Moodle by Monday 1/6, 11:55pm; bring hard copy to class
Reflection #1: post to Moodle by Monday 1/6

	Week 2

1/17
	How do students develop number sense?

· Number Talk: Ten Frames and Mental Math

· Exploring Computational Fluency: Algorithms, alternative algorithms, and student-generated algorithms with whole numbers
· CGI workshop
	· Van de Walle, Ch 8, 10, 12
· CGI Chs 2-4, 6
· Russell (2000)
· Phillip (1996)

	

	Week 3

1/24
	How do we support the development of basic skills while also teaching for understanding?
· Number Talk: Choral Count and Mental Math

· Exploring fractions algorithms
	· Van de Walle, Ch 9 (skim), 15, 16
· Empson & Levi: Intro; Chs 1-3

	

	Week 4

1/31
	How can we determine what students understand through questioning strategies?
Mediated Field Experience #1 – MEET AT LINCOLN AT 8:30AM

· Exploring how to ask good questions
· Understanding High Press questioning
· Getting to know our Math Buddies
· Debrief the classroom experience 
	· Empson & Levi: Intro; Chs 4-6 (incl pgs 144-147)
· Kazemi (1998)

	

	Week 5

2/7
	Why is it important that students talk about their mathematical thinking to the teacher and to each other?
Mediated Field Experience #2 – MEET AT LINCOLN AT 8:30AM

· Developing a Math Talk community
· Student Thinking Interview 

· Debrief the classroom experience

· Introduce Choral Counting, prepare for Choral Count #1
	· Hufferd-Ackles, et al. (2004)
· Number Talks readings (pdfs)

· Parrish Ch 1 Number Talks + watch videos


	Student Interview: Post written analysis by Monday 2/10, 11:55pm

	Week 6

2/14
	How can we elicit students’ ideas and help students understand the ideas of others?
Mediated Field Experience #3 – MEET AT LINCOLN AT 8:30AM

· Preparing for our Number Talk
· Number Talk #1
· Debrief the classroom experience
· Prepare for Number Talk #2
	· Classroom Discussions Ch 1, 2, 4, 10

	Number Talk Reflection: Post written analysis and planning tool by Monday 2/17, 11:55pm
Submit edited video in class

	Week 7

2/21
	How do we support divergent student ideas while moving toward our lesson goal?

Mediated Field Experience #4 – MEET AT LINCOLN AT 8:30AM

· Investigating student participation
· Preparing for our Number Talk
· Number Talk #2
· Debrief the classroom experience
	· Empson & Levi Ch 7-8
· Smarter Together Chs 2-4

	Number Talk Reflection: Post written analysis and planning tool by Monday 2/24, 11:55pm
Submit edited video in class

	Week 8

2/28
	How do we plan a math lesson using an equity lens? 

· Staricase Towers Task

· Creating a groupworthy task
· Preparing for classroom discussions
	· Smith, Hughes, et al (2009)
· Smarter Together 5-8
· Van de Walle Ch 6
· Culturally Responsive Teaching - TBA
	

	Week 9

3/7
	What have we learned about teaching mathematics to children?

· Sharing Final Video Assignment

· Critical Friends Group Sharing Protocol

· Reflection: Looking Back and Looking Ahead
	
	Bring Final Video Assignment to class

	Week 10

3/14
	edTPA workshop
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This syllabus is based on the work of the Learning In, From, and For Teaching Project (LPT):  Magdalene Lampert, University of Michigan, Megan Franke, UCLA, and Elham Kazemi, University of Washington.

