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Secondary Math Methods Syllabus
Meeting Location: Sem 2 – A3107

Anita Lenges – (Office) Sem II A-3108
Phone: 867-6150

This course is designed from the premise that learning mathematics is both about learning skills and concepts as well as acculturating into mathematical community where communication, reasoning, and mathematical argumentation are valued. Students come to math classes and school with mathematical ideas from their daily experiences and previous school experiences. Students also come with identities, a sense of mathematical and personal agency, cultural predispositions, gendered and racialized conceptions of self and others, and perspectives on the value of math for themselves. As teachers of mathematics we need to learn to attend to all these aspects of who students are and how those things shape learning. 

It is also my belief and experience that it is important for future teachers to learn to be mathematically vulnerable and playful with ideas. Our society has oddly constructed ideas that equate intelligence with quickly ‘getting’ mathematical ideas. This ideological construction gets in the way of good learning and effective math teaching. I encourage us all to drop our well-learned armor of mathematical smartness and open ourselves to mathematical play and exploration. 

In this course we will begin to explore these ideas and consider ways to teach that build on this understanding. 

	WEEK
	CLASS
Held from 9:00 – 11:30
	READINGS & ASSIGNMENTS

	
	Year 1 MIT folks – The year 2 MIT folks had 4 sessions together last spring. There are three things that would be useful for you to do in addition to the rest of this syllabus. First, sometime during break prior to coming to our first class, please read the NCTM (2000) Standards Chapters 1-3. The second thing is to take the 7th and 10th grade WASL exams (see bottom of syllabus for details). The third thing is to conduct 2 clinical interviews with students (see bottom of syllabus).

	Week 1
	What students bring to tasks: Mathematical knowledge, life experiences, previous mathematical experiences


	Before class: 
*Knuth, et. al. (2006) 

	
	
	After class: Determine the focus of your Transformative “Unit” Plan. 
Borrow a van de Walle text and “Rethinking mathematics” from Year 2 elementary folks.

(We will not formally do anything with Rethinking mathematics in class, but it would be a good tool for you as you develop your Transformative unit plan.)



	Week 2
	MLK Jr. Day – NO CLASS

	Year 1 folks – this week you need to:
Conduct 2 interviews of students 

	Week 3
	Scoping out the mathematical terrain surrounding the concepts in your Transformative “Unit” Plan
Are there ways I can anticipate how students will respond to mathematical tasks? 

Are Standards Based Curricula really good for kids?

	Before Class: Read the NCTM Standards, EALRs, GLEs, and van de Walle chapter associated with your topic (if it is middle school). Create a web of important skills and knowledge students need to develop prior to or during your unit, and what knowledge stems from you unit. Pay close attention to any clues you can gather about how students typically struggle with or make sense of the mathematics within your unit. Create a representation of this information. 


	
	
	After class: Map the mathematical horizon and connections
Identify math tasks, GLEs, SLOs.


	Week 4
	Problem-based instruction (focused on learning goals not just on doing the activities)
Cognitive Demand of Tasks 

Are calculators good or bad for student learning?

	Before class: 
Read *Erickson (1999). Come with outline or map that highlights key ideas presented in the article and is useful for you to use when examining mathematical tasks.
Read: *Lotan (2003)
Read Stein, et al Ch. 1 

Explore the NCTM website (nctm.org) and the Illuminations section as a source of tasks.

	
	
	After class:

Take test on assessing the cognitive demand of tasks. This should be done individually. Email your solutions to me. Honor system – please do not talk with others.

	Week 5
	Maintaining the Cognitive Demand of Tasks during Instruction: The students’ role and the teacher’s role

	Before Class: 
Read *Highlights from the TIMSS 1999 Video Study of Eighth Grade Mathematics Teaching (National Center for Educational Statistics).

Read: Smith, Henningsen & Stein CD Ch. 2, 3 & 7


	
	
	After class: 
Assessment - Read chapter 5 from Smith, et al. Conduct a second analysis of how the cognitive demand of the task plays out during the lesson. Email to me by Saturday morning 8:00 am

	Week 6 
	Discourse that promotes understanding 

Making mathematical connections among graphs, diagrams, tables, mathematical symbols

	Before Class: 
Read: 
*Fraivillig (2001)

*Kazemi & Stipek (2001) – (skim research methods, focus more closely on discourse & sociomathematical norms)
Boaler and Humphreys Chs. 1, 2 & 3
Read NCTM on Mathematical Modeling and Algebraic thinking

	
	
	

	Week 7
	President’s Day – No Class
	(I am in the process of trying to arrange a visit to Garfield High School to observe some teachers who have learned an important teaching technique. We would not go on this day, but perhaps this week.)


	Week 8
	Teaching and learning about rational numbers. 

Pedagogical Content Tools: When and how can we build off students’ ideas and make sure students learn important mathematics?
	Before Class:

Read Boaler and Humphrey’s chapter 4

Read NCTM Number and Operation 3-5, and 6-8 on rational numbers and GLEs on rational numbers.

Read: *O’Connor, 2001; Mack, 1998


	Week 9
	Mathematical Reasoning and the role of Proof
	Before Class: 

Read: Boaler and Humphrey’s chapters 5 & 6

NCTM chapters on reasoning and proof

Turn in: Final reflective paper (see later in syllabus)

	Week 10
	Developing a classroom culture that supports mathematical thinking, participation, shared responsibility
A few key points about Tracking

	Before Class:

Read: Stipek, et al (1998);  Boaler & Humphreys Chapter 7

Read: *Burris, Heubert, Levin (2006) Tracking
Turn in: Unit plan


* The asterisk indicates an article I will send to you as an attachment
Articles

Burris, C., Heubert, J., Levin, H. (2006). Accelerating mathematics achievement using heterogeneous grouping. American Educational Research Journal, 43(1), 105-136.
Erickson, D.K. (1999). A problem-based approach to mathematics instruction. The Mathematics Teacher, 92(6), pp. 516-521.
Fraivillig, J. (2001). Strategies for advancing children’s mathematical thinking. Teaching children mathematics. April. 454 – 459.
Kazemi, E., & Stipek, D. (2001). Promoting conceptual thinking in four upper-elementary mathematics classrooms. The Elementary School Journal, 102(1), 59-80.
Knuth, E., Stevens, A., McNeil, N., Alibali, M. (2006). Does understanding the equal sign matter? Evidence from solving equations. Journal for Research in Mathematics Education. 37(4), 297-312.

Lotan, R. (2003, March). Group-worthy tasks. Educational Leadership, pp. 72-75.
Mack, N. (1998). Building a Foundation for Understanding the Multiplication of Fractions. Teaching Children Mathematics, 5(1), 34-38.

McIntyre, E., Rosebery, A. S., & Gonzalez, N. (Eds.). (2001). Classroom diversity: Connecting curriculum to students' lives. Portsmouth, NH: Heinemann.
National Center for Educational Statistics (2003). Highlights from the TIMSS 1999 Video Study of Eighth Grade Mathematics Teaching. US Department of Education.

O’Connor, M. C. (2001). “Can any fraction be turned into a decimal?” A case study of a mathematical group discussion. Educational Studies in Mathematics, 46, 143-185.

Stipek, D., Givvin, K., Salmon, J., & MacGyvers, V. (1998). The value (and convergence) of practices suggested by motivation research and promoted by mathematics education reformers. Journal for Research in Mathematics Education, 29, 465-488.
Online resources

Connected Mathematics (CMP)

http://www.everett.k12.wa.us/math/Classroom%20Aids 

http://cms.everett.k12.wa.us/math (look under “teachers”)

Transformative Unit Plan (see separate handout)
Year 1 and Year 2 MIT students will be assessed using the Secondary Math Methods Course Rubric. In addition, Year 2 MIT students’ units will also be assessed in ways described for the whole cohort, including differentiation standards for social justice, special education, and ELL.
Final Reflective Paper 

This paper should build on the major foci of the course. Choose three of the following claims to justify. Support these claims by drawing from your reading and site specific examples of what this looks like in practice. Story boards, pictures, diagrams, musical or visual organizers or other representations that accompany papers are very welcome! (This is a great time to be concise!)
Structure of paper

· Identify the first claim you will focus on 

· Use readings and class notes and activities to clarify and establish that claim

· Describe what it looks like in practice by drawing from interviews, classroom experiences, videos, and/or your units and lessons. The examples you draw from can be both positive and problematic examples. (This is not about being negatively critical of your colleagues or teachers in the field but using the lessons as opportunities for deepening your understanding of mathematics teaching and learning.) 

· Repeat the process for the second and third claim. 

· End with a final paragraph of insights or questions you have about math teaching and learning.

Claims to use for your paper

· The authority for correct answers and procedures needs to lie with mathematical reasoning rather than the teacher or text. This has important implications on teaching. It is important to use student errors and misconceptions as conjectures that the student or class disproves. This is an important part of learning.
· Classrooms are communities of learners rather than groups of students assigned to teachers. Students’ ideas need to be authentically valued while in pursuit of correct solutions and effective strategies. The way teachers work to shape the classroom environment affects learning. There are many things a teacher can do to shape that environment.
· Teachers use a variety of strategies to elicit students’ mathematical ideas and make instructional moves and decisions that build on students’ mathematical ideas and life experiences.

· Mathematical tasks, as written and presented, can be identified as having one of four levels of cognitive demand. The cognitive demand of tasks can be maintained or lowered through instructional moves and interactions in the classroom (or by parents at home).

· Students need to struggle with mathematical ideas in order to learn them. When teachers “rescue” students from struggling, they are not allowing students to come to understanding. Rescuing can come in the form of “doing a great job of explaining ideas.”
· The teacher designs learning with intention. Conversations are often not open dialogue for random calling. Rather, the teacher has a clear idea of the goal of the conversation, chooses who to call on based on pair/group work, and advances important ideas. The teacher identifies tasks that are appropriate to challenge and build on students’ thinking. 
Secondary Math Methods course rubric

Within set of lesson plans (Transformative Unit Plans):

	
	Beginning
	Emerging
	Developing
	Got it

	1. Knowledge of the mathematics
	 Within an identified mathematical component: 

	
	Representation of knowledge includes predominantly skill-level competency and limited concepts. Incorrect or linear understanding of interrelationships.
	Knowledge includes skill competency and beginning conceptual understanding. Accurate though overly linear connections made among skills and concepts.
	Knowledge includes nearly complete skill competency and conceptual understanding. Accurate and non-linear display of relationships among skills and concepts. 
	Knowledge includes complete skill competency and conceptual understanding.  Accurate and complete non-linear display of relationships among skills and concepts.

	2. Knowledge of mathematical connections
	Limited mathematical connections made to other content areas or the world. Connections are insufficient to engage most student interests & experiences.
	Limited mathematical connections made to other content areas and/or the world. Connections are insufficient  to engage a diverse group of student interests & experiences.
	Somewhat broad mathematical connections made to other content areas and the world. Connections are somewhat extensive to engage a diverse group of student interests & experiences.
	Broad mathematical connections made to other content areas and the world. Connections are sufficiently extensive to engage a diverse group of student interests & experiences.

	3. Goals and GLEs
	Learning goals do not reflect the GLEs.
	Learning goals include content strands and are slightly offset from GLEs.
	Learning goals include content and process strands that accurately connect to GLEs which are used as the apex of learning.
	Learning goals include content and process strands that accurately connect to GLEs as a bottom line, but not as the apex of learning.

	4. Task selection
	Major tasks may be of high cognitive demand with somewhat aligned goals, provide single entry point, and are relevant only to students who “buy in” to math for the sake of math. 
	Major tasks are of high cognitive demand, mostly aligned with goals, provide single entry point, and are only relevant to students who “buy in” to math for the sake of math.
	Major tasks are of high cognitive demand, mostly aligned with goals, provide multiple entry points, and are somewhat relevant to targeted students.
	Major tasks are of high cognitive demand, well aligned with goals, provide multiple entry points and are relevant to targeted students. 


	
	Beginning
	Emerging
	Developing
	Got it

	5. Formative Assessments 
	Formative assessments are limited or non-existent. They are inadequate for providing teacher with real information about student learning in an ongoing way. There is no means for tracking student learning beyond grades.
	Formative assessments provide information about student progress but not adequately focused on learning goals. They include a means for tracking student learning but are not easy to use.
	Formative assessments may provide somewhat relevant information about student progress toward learning goals. They include a means for tracking student learning besides grades and are relatively easy to use.
	Formative assessments will likely provide relevant information about student progress toward learning goals. They include a means for tracking student learning besides grades and are easy to use.

	6. Summative Assessments
	Summative assessment inadequately aligned with learning goals.
	Summative assessment somewhat aligned with learning goals and assesses most learning goals. 
	Summative assessment mostly aligned with learning goals and assesses all learning goals including process and content strands. It includes more than just paper and pencil tests.
	Summative assessment  accurately aligned with learning goals and assesses all learning goals including process and content strands. It includes more than just paper and pencil tests.

	7. Instructional plans
	Instructional plans provide inadequate opportunity for students to learn identified goal in a way that: builds on prior knowledge or enhances existing conceptions or includes reflection.
	Instructional plans include some opportunity for students to learn identified goal in a way that: builds on prior knowledge or enhances existing conceptions or includes reflection. 
	Instructional plans include a good opportunity for students to learn identified goal in a way that mostly: builds on prior knowledge, enhances existing conceptions, and includes reflection. 
	Instructional plans include a clear opportunity for students to learn identified goal in a way that: builds on prior knowledge, enhances existing conceptions, and includes reflection. 


	
	Beginning
	Emerging
	Developing
	Got it

	8. Preparation for working in groups
	There is no clearly stated intent about whether students will work alone or in pairs or groups. There are inadequate plans for individual accountability. Expectations for participation are inadequately (or not) communicated to students.  
	Plans include the use of groups without criteria for how to establish groups. There are plans for individual accountability. Expectations for participation are clearly communicated to students.  
	Plans include criteria for creating student groups. There are good plans for individual and group accountability. Students have good opportunity to learn expectations for participation.
	Plans include criteria for creating student groups that go beyond considerations of MCPs. There are strong plans for individual and group accountability. Students have good opportunity to learn and partially develop expectations for participation. 

	9. Anticipating student responses
	Description of major mathematical tasks do not anticipate likely student solution strategies. Instructional plans inadaquately prepare how to use students’ anticipated strategies to advance instructional goals. 
	Description of major mathematical tasks anticipate student solution strategies that are somewhat unlikely. Instructional plans somewhat prepare how to use students’ anticipated strategies to advance instructional goals. 
	Description of major mathematical tasks anticipate possible student solution strategies based on research (included in math texts, math education research on same or similar tasks, or MIT student’s investigation). Instructional plans somewhat prepare how to use students’ anticipated strategies to advance instructional goals. 
	Description of major mathematical tasks anticipate probable student solution strategies based on research (included in math texts, math education research on same or similar tasks, or MIT student’s investigation). Instructional plans effectively prepare how to use students’ anticipated strategies to advance instructional goals. 


	
	Beginning
	Emerging
	Developing
	Got it

	10. Cognitive demand of mathematical tasks
	Generally unreasonable identification of cognitive demand or tasks. Inaccurate and limited or missing rationale.


	Somewhat unreasonable identification of cognitive demand. Supporting rationale somewhat inaccurate and limited.
	Mostly reasonable identification of cognitive demand of tasks with limited supportive rationale
	Consistently reasonable identification of the cognitive demand of tasks with supportive rationale

	11. Cognitive demand of task enactment (instruction)
	When viewing a video or reading a case study:

	
	Describes few teacher and student moves that maintain or reduce intended cognitive demand of tasks. Displays inaccurate understanding of instruction that affects cognitive demand.
	Describes some overt teacher and student moves that maintain or reduce intended cognitive demand of tasks and misses other overt and several subtle examples.
	Somewhat accurately describes many overt and subtle teacher and student moves that maintain or reduce intended cognitive demand of task. Provides few suggestions for alternate instructional moves.
	Accurately describes many overt and subtle teacher and student moves that maintain or reduce intended cognitive demand of task. Provides suggestions for alternate instructional moves.


YEAR 1 FOLKS ONLY:

wasl released items (Due prior to January 8th)
Download the 2004 Grades 7 & 10 WASL released items for math. http://www.k12.wa.us/assessment/WASL/testquestion/2004/RIDMathGr7.doc 
http://www.k12.wa.us/assessment/WASL/testquestion/2004/RIDMathGr10.doc 

They represent a range of problem types and a range of mathematics strands your students will be expected to know by 7th and 10th grades respectively. Take some time to study these released items. For each item do the following:

· Solve the problem yourself as if you were taking the test

· Examine the Percent Distribution as students responded across the state.
Consider what a student would have had to do to answer each question correctly and incorrectly. What is the logic behind incorrect solutions? (This will help you understand the complexities in the problems as well as the logic in students’ incorrect solutions.)

· Look carefully at the Strand and Learning Target for the problem. What is being assessed? (This will help you see the relationship between the Essential Academic Learning Requirements, Grade Level Expectations, and the WASL.)

I strongly encourage you to do this together (Year 1 folks). Just set aside an afternoon and go through these. Then write an email to me about what insights you had, and what questions surfaced for you. ( lengesa@evergreen.edu  
Conducting a student interview (Conduct 2 – write-up one) (Preparation week 3 – Due week 5)
This will give you a chance to elicit students’ ideas and ask clarifying questions.  You might be surprised how difficult it can be to avoid leading students to your answers and strategies.  Talk to your cooperating teacher about identifying two student pairs who you could interview.  You really want students who are typical but outgoing enough to work with a stranger.  These two factors will help you have a more successful interview.  

Pose a good, grade-level appropriate problem in the interviews. If the problem is too easy, find a way to extend it. You really need to get at the students' understanding of the problem.  Do this as two separate interviews. The students may be in any grade.  Make sure the students have a variety of materials to use:  paper and pencil, graph paper, calculators or manipulatives, depending on the problem you choose.  Make sure you let the students know they can solve the problem in any way that they wish.  Try suggesting to the student that they talk aloud while solving the problem. Some students will not be comfortable doing that, and some will. If you cannot tell what the student did to solve the problem, follow up with clarifying questions like:

· Can you tell me how you solved the problem?  

· What did you start with?

· Can you show me what you were doing?  

· Can you draw a diagram of what you are thinking?

Tape record your conversation with the students. 

End your interview by asking the students how much they like math, what parts of math they really enjoy, and how math could become more interesting to them (if it’s not).  Explore the students’ attitudes and interests in mathematics.  You can try questions like: 

· Who’s good in math in your class?  How do you know?  
· How good are you in math?  
· How would you describe what math is?
An important goal in an interview is to get at the cusp of where the students understand some things and are missing some others.  If you are able to think on your feet, try to adjust your problems as you learn more about the students so you can get to that productive space.
Some ideas about talking to students

1.
Tape record the conversation.

2. 
Before you start asking the student to solve a problem, let them know why you want to talk to them.  Something like, “I’m really trying to learn more about how kids solve problems.  I’m going to ask you a bunch of questions and I’ll probably ask you to explain what you were thinking about so I can learn more. This is going to help me as a teacher.  It’s okay if you don’t know how to do a problem. I’m not worried about whether you get the answer right.  I’m really interested in how you think about the problem.”  Telling them that you’d really like their help with an assignment you have for school often helps break the ice as well.

So essentially, try to make them comfortable.  Many students are willing to support you in completing your homework assignment.  You might be surprised.  Some kids are not used to people asking them why they did something, and so they may think that if you ask them to explain, they must have done something wrong. 
3.
It is essential that you pace yourselves through your field assignments.  Start early.  Make a plan.

Write up:
Please – do not transcribe the entire audiotape for me. I am looking for your analysis of the interview. You need to be selective in using evidence to show your understanding. 
Begin your write up by including observations you made about the student’s engagement and participation in mathematics activities in class and in your interview.

Then:

1. State the problem that you gave.

2. Explain why you gave it 

3. Describe in detail the students’ strategy (include student work and some transcription of dialogue.)

4. Describe what you think you’ve learned about the students’ understanding of the mathematics. Do not make overgeneralizations about the student’s knowledge 5. Analyze your questioning strategies. How well do you think you were able to elicit the students’ ideas? Use 2 examples of questions you asked that allowed you to get a deeper sense of what the student was thinking.
