Elementary Mathematics Methods Workshop
 Winter Quarter 2006 

Friday :   9am – 12

Course Overview

This course centers on children’s thinking in mathematics and classroom practices that support and develop children’s thinking.  We will focus on developing frameworks that will enable you to make sense of children’s strategies for solving problems that involve operating with whole numbers.  We will investigate what it means for children to understand place value, the structure of our base 10 number system, and the meaning of the four operations.  Our goal for each of the mathematical domains is to understand how tasks and classroom practices can be structured to elicit student thinking and how the learning environment can support the development of students’ mathematical ideas. 
Much of the work that we will engage in together may be quite new to you.  I ask that you approach this class with a curiosity about how children think mathematically and that you allow yourself to question and explore your role as a teacher in a mathematics classroom.

This class will familiarize you with the context of the mathematics reform movement.  You will be able to examine the Washington State Essential Learnings.  You will plan a unit that you will teach from during your 3-day student teaching Spring Quarter. You will develop a lesson potentially with a group of your colleagues which will be taught to the whole class at the beginning of Spring Quarter to support our understanding of effective mathematics teaching, learning and assessment.

	COURSE GOALS

	· To understand that children have important mathematical ideas

	· To elicit children’s computational strategies and understandings of number

	· To develop knowledge about children’s learning trajectories in number and operations

	· To design learning opportunities for students that help draw out and build children’s ideas towards curricular goals

	· To strengthen your own understanding of number and operations and computational algorithms

	· To design a unit that is tied to the EALRs, using your district curriculum, that develops students skills and understanding.

	· To design a lesson that integrates ideas we have learned throughout the quarter.


	Expectations

	This class is centered on class discussions and close, careful observation of students and classrooms.  Please be generous with comments about teachers’ work and dig deeply into authors’ arguments before reacting.  Although the mathematical content will be familiar to you, what matters most is your willingness to consider how children come to develop robust mathematical knowledge. This means that you will also have an opportunity to deepen your own mathematical understandings. This process will be exhilarating! For us to have a strong intellectual community, I need everyone to complete readings before class and be ready to engage in class activities thoughtfully.  Please bring the readings to class.



Required Texts & Readings

Van de Walle, J., (2004). Elementary and middle school mathematics: teaching developmentally. (Fifth Edition). Boston: Pearson Education.
This book provides substantive information of the content and process strands in K-8 mathematics, and important ideas of mathematics teaching and learning. It is an important resource for teachers in the classroom.

Gutstein, E., & Peterson, B. (Eds.). (2005).  Rethinking mathematics: teaching social justice by the numbers. Milwaukee, WI: Rethinking Schools Publication.
This book is the first published book on teaching mathematics for social justice. While many chapters may not be grade-level appropriate, the ideas should provide us with insights into ways mathematics social justice leaders in the nation are considering teaching mathematics for social justice.
Additional Readings (on reserve at the library)
Journal  (a small notebook or composition book that you will use to take all of your class/fieldnotes)

You may continue to use the same journal from last quarter.
Recommended Texts

National Council of Teachers of Mathematics. (2000). Principles and standards for school mathematics. Reston, VA: Author.

This book contains the revised standards for teaching math, K-12.  It is also available on-line at www.nctm.org.

COURSE PLAN

Note: 
readings and Assignments should be completed on the day they are listed.

This is a working document. I may make changes to the plan as needed.

	
	CLASS
	READINGS/ASSIGNMENTS

	WEEK 1
	Examining student work for understanding

Intro to teaching and learning addition & subtraction

What are the problem types that relate to addition and subtraction strategies?
	Course readings are on reserve in the library 

	
	
	VandeWalle Ch. 10, p 135-142, 153, 154 (Literature connections)
McInteyre, Rosebery, Gonzalez, 2001 Chs. 1, 10, 11
LoCicero, Fuson, & Allexsaht-Snider, 1999
Field assignment: Talk with your master teacher about upcoming assignment-- student interviews and practice teaching Spring quarter.

	WEEK 2
	Teaching and learning addition and subtraction strategies (cont.) 

How do students’ strategies develop?

Interviewing children

What can you learn about student understanding through clinical interviews?

	VandeWalle Ch. 13 through p. 213

Burns, 1995 (whole class lesson on addition facts)

Phillips, 2003

Postlewait et al., 2003 

Huinker et al., 2003
VandeWalle pp. 76-77, “Diagnostic Interviews.”

Field assignment: Interview a student next Thursday.

	WEEK 3
	Teaching and learning multiplication and division strategies.

How do students’ strategies develop? 

Computational fluency 
How do you support fact fluency?

	Russell, 2000

Bass, 2003

VandeWalle Ch. 10 p. 143-153; Ch. 13 p. 214-226

Schneider & Thompson, 2000

	WEEK 4
	What’s on the WASL?

What are content and process strands? How are they related? 
Classroom Conversations

How do you facilitate meaningful classroom conversations?  What goals can you have for whole group discussions?
	Turn in interviews on number sense 
Bring your Math EALRs/GLEs from last quarter
Download the 2004 WASL released items. See “WASL Released items” later in syllabus for description of what to do.
Mewborn & Huberty, 1999

Kazemi, 1998

Lampert, 2001- Chapter 4

 * Moschkovich, 1999

This spring you will teach 3 consecutive math lessons at your placement site. Bring a copy of the unit your teacher predicts you will be teaching from during that time. If that is not possible, let’s talk about what you might prepare. 

(Make sure you have copies of all the teacher, student, and assessment materials included.)


	WEEK 5
	Problem based instruction – Inquiry in an inclusive classroom
Manipulatives in Mathematics
	VandeWalle Ch. 4 

*Schoenfeld (2002)
Ball, 1992

Assignment: Do all the math and assessments of your unit. Read articles related to your unit. (It will hurt later if you get behind here.)



	WEEK 6
	Curriculum Introduction
What do curriculum materials look like these days? 
Trailblazers and Investigations

Adaptations for English Language Learners

	Lee & Jung, 2004

Garrison, L. & Mora, J. K., 1999

http://www.nea.org/neatoday/0601/coverstory.html 

Make sure that we distribute readings for next week from 
Rethinking Mathematics.

	WEEK 7
	Teaching mathematics for Social Justice
Discuss readings related to the units

What does the research tell us about students’ understandings and struggles related to your unit content?
Developing your unit (GLEs & goals)
	Read: Rethinking Mathematics, 2005 (jigsaw chapter identified last week)

Due: You need to have read the articles 

and VandeWalle chapters related to your units by today.

You need to have completed doing the math for your unit by today.

Assignment: Next Thursday interview 2 students on the content of your unit.


	WEEK 8 
	This class will be held on Tuesday of Week 8

Cognitive Demand of tasks
Developing your unit (Assessments & overview)
	Read VandeWalle Ch. 5

Due: Turn in GLEs and goals of your unit 



	WEEK 9
	Cognitive Demand of task enactment

Developing your unit (lesson objectives & finishing touches)
	Read: Chapters 2 & 7 from Stein et. al. (2000)

Due: Turn in summative assessment(s) for your unit
Due: Student interviews on your unit content.


	WEE K 10
	Using games to develop mathematical thinking and fluency 

Develop lesson plan – maintaining cognitive demand


	Due: Turn in unit overview, and assessments for your unit
Assignment: Turn in lesson plan by Tuesday of Evaluation week

	At the beginning of Spring quarter you will do your try out teaching of a lesson within the unit you just planned.

A final paper (as described at the end of the syllabus) will be due Spring quarter following try out teaching. 


Note: * next to an article means Anita has a hard copy for you and will hand it out a week in advance. 
	READINGS

	
Ball, D. (1992). Magical hopes: manipulatives and the reform of math education. American Educator. American Federation of teachers, Summer, 14-18, 46, 47.

	
Bass, H. (2003). Computational fluency, algorithms, and mathematical proficiency: One mathematician’s perspective.  Teaching Children Mathematics, 9, 322-327.

	
Burns, M. (1995).  Math by all means. Sausalito, CA: Math Solutions.  [Whole class lesson on addition facts and strategies]

	
Garrison, L. & Mora, J. K. (1999). Adapting mathematics instruction for English language learners: The language-concept connection. In W. Secada (ed). Changing the faces of mathematics: Perspectives on Latinos. Reston, VA: NCTM

	
Huinker, D., Freckman, J., Steinmeyer, M. (2003).  Subtraction strategies from children’s thinking: moving toward fluency with greater numbers.  Teaching Children Mathematics, 9, 347-353.

	
Kazemi, E. (1998). Discourse that promotes conceptual understanding. Teaching Children Mathematics, 4, 410-414.

	
Lampert, M. (2001). Teaching problems and the problems of teaching. New Haven: Yale University Press. Chapter 4

	
Lee, H. & Jung, W. (2004). Mathematical understanding: limited-English-proficient (LEP) Students. Mathematics teaching in the middle school, 9, 5, 269-272.

	
LoCicero, A.M., Fuson, K., & Allexsaht-Snider, M. (1999). Mathematizing children’s stories, helping children solve word problems, and supporting parental involvement. In W. Secada (ed). Changing the faces of mathematics: Perspectives on Latinos. Reston, VA: NCTM

	
McIntyre, E., Rosebery, A., & Gonzalez, N. (2001). Classroom diversity: Connecting curriculum to students' lives. Portsmouth, NH: Heinemann. Chapter 1.

	
Mewborn, D., & Huberty, P. D. (1999). Questioning your way to the standards. Teaching Children Mathematics, 6, 226-227, 243-246.

	
Moschkovich, J. (1999). Supporting the participation of English language learners in mathematical discussions. For the learning of mathematics, 19, 1, 11-19

	
Phillips, L.J. (2003).  When flash cards are not enough.  Teaching Children Mathematics, 9, 358-363.

	
Postlewait, K.B., Adams, M.R., & Shih, J.C. (2003).  Promoting meaningful mastery of addition and subtraction.  Teaching Children Mathematics, 9, 354-357.

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

	Schoenfeld, A. H. (2002). Making mathematics work for all children: issues of standards, testing, and equity. Educational Researcher 31, 1, 13-25.

	Schneider, S. B., & Thompson, C. S. (2000). Incredible equations develop incredible number sense. Teaching Children Mathematics, (7), 3, 146-168.

	             Stein, M. K., Smith, M. S., Henningsen, M. A., Silver, E. A. (2000). Implementing standards-based mathematics instruction: A casebook for professional development. New York: Teachers College Press. Chapter 2 & 7


Valuable Mathematics Curriculum Websites

Note: TERC and “Investigations” are used to describe the same materials, “Investigations into Data, Number, and Space.” TERC is the research center that developed the materials.

Investigations:

http://www.lab.brown.edu/investigations/ (Has an “ask the author” link)

There is the “official” Investigations site www.scottforesman.com/investigations   
TERC’s site has some good information www.terc.edu/investigations
Rubrics for culminating assessments in Investigations: http://investigations.scottforesman.com/assessment.html 

 
Curriculum Guides:
Seattle Public Schools

http://www.seattleschools.org/area/math/curriculumguides/curriculum_guides_home.xml

Everett Public Schools

http://www.everett.k12.wa.us/math/Implementing%20Investig
Everyday Mathematics
http://www.kent.k12.wa.us/curriculum/math/edmath/
http://everydaymath.uchicago.edu/educators/index.shtml
 
Connected Mathematics (CMP)

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

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

Washington State Office of the Superintendent of Public Instruction - GLEs

http://www.k12.wa.us/ealrs/ 
Games:

The NCTM site (www.nctm.org) has some supporting e-resources in the form of games that are like the games students play in Investigations and CMP in the elementary section.  They are not labeled “Investigations” games, but teachers who u se TERC will recognize them.
STUDENT THINKING READINGS

Geometry

Battista, M.. (1999). The importance of spatial structuring in geometric reasoning. Teaching Children Mathematics, 6(3), 170-7.

Battista, M. & Clements, D. (1998). Finding the number of cubes in rectangular cube buildings. Teaching Children Mathematics, 4(5), 258-264.

Battista, M., Clements, D., Sarama, J. (1998). Development of geometric and measurement ideas.  In R. Lehrer & D. Chazan (Eds). Designing learning environments for developing understanding of geometry and space (pp. 201-225).  Mahwah, NJ: Erlbaum.

Burns, Barbara A., Clements, D. (2000). Students’ development of strategies for turn and angle measure.  Educational Studies in Mathematics 41, 31-45.

Lehrer, R., Jacobson, C., Thoyre, G., Kemeny, V., Strom, D., Horvath, J., Gance, S., & Koehler, M. (1998).  Developing understanding of geometry and space in the primary grades.  In R. Lehrer & D. Chazan (Eds). Designing learning environments for developing understanding of geometry and space (pp. 169-200).  Mahwah, NJ: Erlbaum.

Lehrer, R., Jenkins, M., & Osana, H. (1998).  Longitudinal study of children’s reasoning about space and geometry.  In R. Lehrer & D. Chazan (Eds). Designing learning environments for developing understanding of geometry and space (pp. 137-167).  Mahwah, NJ: Erlbaum.

Schifter, D. (1999).  Learning geometry: Some insights drawn from teachers’ writing.  Teaching Children Mathematics, 5, 360-366.

Measurement

Hiebert, J. (1984). Why do some children have trouble learning measurement concepts? Arithmetic Teacher, 31(7), 19-24.

Outhred, L.N. & Mitchelmore, M.C. (2000).  Young children’s intuitive understanding of rectangular area measurement.  Journal for Research in Mathematics Education, 31, 144-167.

Thompson, C. S. & Van de Walle, J. (1985). Learning about rulers and measuring. Arithmetic Teacher, 32(8), 8-12.

Wilson, P.S., & Rowland, R.  Teaching measurement.

Fractions

Ball, D. (1993). Halves, pieces, and twoths: Constructing and using representational contexts in teaching fractions. In T. P. Carpenter, E. Fennema, & T. A. Romberg (Eds.), Rational numbers: An integration of research (pp. 157-196). Hillsdale, NJ:  Erlbaum.

DMI Cases (see electronic reserves): Empson, S. (2000 Oct.). Organizing diversity in early fraction thinking.  Presented at the first annual conference: Cognitively Guided Instruction and Beyond. Phoeniz, AZ.

Empson, S. (1995). Using sharing situations to help children learn fractions.  Teaching Children Mathematics, 2, 110-114.

Ma, L. (1999). Generating representations: Division by fractions. In Knowing and teaching mathematics:  Teachers' understanding of fundamental mathematics in China and the United  States (pp. 55-83). Mahwah, NJ: Erlbaum.

Mack, N. (1998).  Building a foundation for understanding the multiplication of fractions.  Teaching Children Mathematics, 5, 34-38.

Watanabe, T. (2002). Representations for teaching and learning fractions. Teaching  Children Mathematics, April, 457-463.
Data

Developing Mathematical Ideas cases.

Bright, G.W., & Friel, S.N. (1998).  Graphical representations: Helping students interpret data.  In S. Lajoie (Ed.). Reflections on statistics: Agenda for learning, teaching, and assessment in K-12 (pp.63-89).  Mahwah, NJ: Erlbaum.

Cobb, P. (1999). Individual and collective mathematical development: The case of statistical data analysis. Mathematical Thinking and Learning, 1, 5-43.

Curcio, F.R., & Folkson, S. (1996).  Exploring data: Kindergarten children do it their way. Teaching Children Mathematics, 2, 382-385.

Folkson, S. (1996).  Meaningful communication among children: Data collection.  In P.C. Elliott (Ed.). NCTM Yearbook: Communication in Mathematics, K-12 and Beyond (pp. 29-34). Reston, VA: NCTM.

Friel, S.N. (1998, October).  Comparing data sets: How do students interpret information displayed using box plots.  Proceedings of the Psychology of Mathematics Education – North American Chapter, Raleigh, NC. 

Friel, S.N., Curcio, F.R., Bright, G.W. (2001).  Making sense of graphs: Critical factors influencing comprehension and instructional implications. Journal for Research in Mathematics Education, 32, 124-158.
Hancock, C., Kaput, J. J., & Goldsmith, L. T. (1992). Authentic inquiry with data: Critical barriers to classroom implementation. Educational Psychologist, 27, 337-364.

Lehrer, R., Giles, N.D., & Schauble, L. (2002). Children’s work with data. In R. Lehrer & L. Schauble (Eds).  Investigating real data in the classroom: Expanding children’s understanding of math and science (pp. 1-26). New York: Teachers College. 

McClain, K., McGatha, M., & Hodge, L.L. (2000).  Improving data analysis.  Mathematics Teaching in the Middle School, 5, 548-553.

Mokros, J., & Russell, S. (1995). Children's concepts of average and representativeness. Journal for Research in Mathematics Education, 26, 20-39.

Russell, S.J., & Friel, S.N. (1989).  Collecting and analyzing real data in the elementary school classroom. In P.R. Trafton & A.B. Shulte (Eds.)  National Council of Teachers of Mathematics yearbook: New directions for elementary school mathematics (pp. 134-148). Reston, VA: National Council of Teachers of Mathematics.

Russell, S.J., & Mokros, J. (1996).  What do children understand about average? Teaching Children Mathematics, 2, 360-364.

Number 

Ambrose, R., Baek, J., Carpenter, T. (2003). Children’s invention of multidigit multiplication and division algorithms. In A.J. Baroody & A. Dowker (Eds) The development of arithmetic concepts and skills (pp. 305-336). Mahwah, NJ: Erlbaum.

Baroody, A. (1984). Children’s difficulties in subtraction: Some causes and questions. Journal for Research in Mathematics Education, 15(3), 203-213.

Carpenter, T. P., Franke, M. L., Jacobs, V., & Fennema, E. (1998). A longitudinal study of invention and understanding in children's multidigit addition and subtraction. Journal for Research in Mathematics Education, 29, 3-20.

Carpenter, T., Levi, L. (1999 Apr). Developing conceptions of algebraic reasoning in the primary grades. Presented at the annual meeting of the American Educational Research Association. Montreal, Canada.

Freckman, L., Huinker, D., Steinmeyer, M. (2003).  Subtraction strategies from children’s thinking: Moving toward fluency with greater numbers. Teaching Children Mathematics, 9(6), 347-353.

Fuson, K. (1984). More complexities in subtraction. Journal for Research in Mathematics Education, 15, 214-225.

Falkner, K., Levi, L., & Carpenter, T. P. (1999). Children's understanding of equality: A foundation for algebra. Teaching Children Mathematics, 6, 232-236.
wasl released items (Due WEEK 4)
Download the 2004 Grades 4 & 7 WASL released items for math. http://www.k12.wa.us/assessment/WASL/testquestion/2004/RIDMathGr4.doc 
http://www.k12.wa.us/assessment/WASL/testquestion/2004/RIDMathGr7.doc 

They represent a range of problem types and a range of mathematics strands your students will be expected to know by 4th and 7th 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.
As we often do, 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.)

· 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.)
Go through this process one test item at a time. Please take notes on your thoughts and insights as you go. We will spend some time discussing those insights in class. 
Conducting a Diagnostic Mathematics Interview (Due week 4)
Doing a mathematics interview

· Interview two children (one at a time) using problems from the suggested list.  Don’t just pick haphazardly from the list of suggestions. Think about what you want to learn about the student and make appropriate selections.  

· The problems should focus on number sense. They could be about problems that can be solved with whole number addition, subtraction, multiplication or division.  This may not be the focus of the class work right now, but that does not matter. This is separate.   

· Write up one interview.

Some ideas about talking to students

1.
Tape record the conversation and keep all artifacts of the interview.
2.
The problems that Iprovide are a guide.  You are welcome and encouraged to adapt them as you think may be more appropriate for your students. You can also do follow-ups for the problems – just keep track of what you do and why so you can explain it in your write-up.

3.  You do not have to pose all of the problems to a child in one sitting.  

4.
Make sure the students have a variety of materials to use:  paper and pencil, some type of unit counter and possibly some type of ten counter.  

5. 
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 – just say so and I bet we can work through it together. 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.  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. 

6.
Make sure you let the students know they can solve the problem in any way that they wish.  Try suggesting to the child that s/he talks aloud while solving the problem. Some children 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 number did you start with?

Where did you start?  Can you show me what you were doing?

Can you show me how you used your fingers?

7. End the interview with the following kinds of questions: What do you think it means to be good at math? Who is good at math in your class? How do you know? How much do you like math?  Why?

WRITE-UP (Treat each check flag ( as a section of the write-up; use subheadings)

( The Child
Describe the child you plan to interview. Include information you gather about the child (grade level, age, gender, race, and academic participation). What do you know about the child’s level of understanding about the mathematics concept before the interview? (Use a pseudonym for the child.)

( The Mathematics Concept

List the complete set of interview problems you asked the child with a brief overview of the child’s responses. Explain why you chose these tasks. (Pose 2-3 main tasks and follow them up with appropriate questions.) Include students’ written work. This may include pictures, diagrams, symbolic notation. If students use manipulatives, draw what they did for us to see and follow. 

( Analysis and Reflection
Analyze the problems and tasks that helped you learn the most about the child’s mathematical thinking. State the task. Describe:

· What did the student do? (Use verbatim comments from the student.)

· What does the student understand?

· What questions would you like to ask the student now in retrospect? 

( Reflecting on your questioning and interviewing skills
· What is your assessment of your questioning? How well do you think you were able to elicit the students’ ideas? What might you do differently next time? Please use specific examples from your interview to answer these questions.
	NUMBER & OPERATIONS PROBLEM TO SELECT FROM FOR FIRST INTERVIEW

	1.
Choose one or more problems from the array of problem types (addition, subtraction) that we have talked about in class.  Choose problems at different levels of difficulty to see what students do (e.g., result unknown vs. start unknown). Provide a context that you think is more meaningful for the student. Be thoughtful about the numbers you choose, and be prepared with more or less difficult numbers to modify the task.

Claudia has 12 toy cars.  How many more toy cars does she need to have 25 altogether? 


(or use 46 ( 111)

	2.
Give the student digit cards  0–5.  Ask the child to make the largest 2-digit number possible from those cards. 


Ask the child to make the largest 3-digit number possible from those cards. 


Ask the child to make the largest number possible from those cards. 

	3.  Bundles Task  (try with 1st graders and older)

Have you ever seen one of these before?  [show a ten bar]  Do you know how many cubes there are here?  [If child doesn’t, have her/him count them with you.]  Okay, so there are ten cubes in each of these ten bars.  So how many do I have here?  [put out 36]

Record exactly how child counts 36 cubes.

[Cover 36 with a paper]  Now how many did you say there were here?  36? Okay.  Now how many will I have if I add these?  [add 2 tens and 5 ones.  Use your hand to indicate you want to include all of the cubes.]

Record exactly how child counts and figures out the sum.  Do not remove paper unless child cannot solve the problem.



	4.
Basic Facts or Computational Questions (experiment with writing problems horizontally & vertically)

7 + 5
6 + 9

4 + 8

6 x 3
5 x 8

7 x 4

17 – 9
12 – 4

15 – 6


25 + 36
41 – 12

99 + 12 
12 x 15
78 ( 15

36 x 3

	5.  Counting

a.  Can you count these? (put out 50 objects and document the count)

b.  Can you count out loud for me from 80 to 120?

c.  Can you count by tens for me from 80 to 130? From 23 to 123?

d.  How many do you see here? (use dot patterns, especially good for early grades)

	6. 
Counting Collections is a simple task that can be repeated numerous times across the year and varied easily.  The goal is for children to find and count a collection; it can be anything found around the room, bottlecaps, raisins in a box, blocks, books on a shelf, etc.  At first the task can simply be to count the collections.  Variations can be included.   Can they make a representation of their count on paper?  How do their representations change over time? Can they find different ways of grouping or skip counting?  Can they estimate their count first and then verify the estimate – how close are they? Do they get better across the year?   Teachers can also sit with a group of children as they count and ask questions that help push the students’ number sense.  If a child has reached 20, the teacher could ask, “How many more do you need to get to 25?”, “How many tens are there in 20?”, or “What was the number before 19?”  The advantage of using an open-ended task such as counting collections is that it allows children at different abilities to find an entry point, and at the same time, it allows the teacher to vary the task enough to challenge children as their abilities develop.


	multiplication and division  problems to select from

	A pack of gum has 5 pieces.  How many pieces of gum would you have altogether if you had 3 packs of gum?

	At a party, there were 18 M&Ms left to be shared fairly among 3 children.  How many M&Ms would each child get?

	Ben has 24 pencils.  They are packed 6 pencils to a box.  How many boxes of pencils does he have?

	Twenty children are to be driven to the park.  If each car had seat belts for only 3 children, how many cars would be needed to drive all 20 children to the park?

	Megan has 2 boxes of crayons. There are 10 crayons in each box.  She also has 4 extra crayons.  How many crayons does she have in all?

	There were 231 children signed up for an after school computer class.  If 20 children can work in a classroom, how many classrooms are needed for all the children?

	The giraffe in the zoo is 3 times as tall as the kangaroo.  The kangaroo is 6 feet tall.  How tall is the giraffe?

	The first grade class has 4 boxes of doughnuts with 10 doughnuts in each box.  They also have 17 individual doughnuts.  How many doughnuts do they have altogether?


**Change the number size to fit with the grade level you are working with. Remember to use decade numbers as well to help develop children’s understanding of place value.** 

Mathematics Interview (second set) (due week 8)
Do an interview with two children, just as you did before.  This time, focus the problems on the content of the unit you will be teaching this spring.  You can choose the same or different children.  Bring your notes about the interview to help you prepare your units.  Also keep any student work generated by the problems. You are not required to do a write-up of these tasks but I will ask you how your unit is informed by these interviews.  

Prepare a mathematics unit for your full-time teaching experience (Due in parts – final unit plan due week 10)
You will develop a math unit. You may choose a unit for your placement grade level using the curriculum your teacher uses. This spring you will teach three consecutive math lessons in your placement site. The three consecutive lessons you teach at your placement site could ideally come from the unit you are preparing for this class. Alternative 1: You may choose to prepare a unit that you do not plan to teach. You can choose any “Exemplary” curriculum to structure your unit from any elementary grade-level. (Talk to me about my definition of exemplary.) If you are endorsing in middle level mathematics, you may decide to prepare a 6th grade unit. Alternative 2: You may also choose to prepare a unit with other people. I believe this is a much better way to learn to write units, however I understand the motivation to prepare something that you might actually teach. 
Try out teaching (lesson plan due tuesday of evaluation week)
You will have the opportunity to try out one of the lessons from your unit on your colleagues prior to teaching it to students. Very ideally, this lesson would be one that you will soon teach children, but certainly that is very difficult for a teacher predict so long in advance. You may also team teach this lesson in groups of 2 or 3.
Final Paper (Due Spring Quarter following try out teaching)
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!
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 lies with mathematical reasoning.
· 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 and students are with each other affects learning.

· 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).

· It is important to use student errors and misconceptions as conjectures that the student or class disproves. This is an important part of learning.

· 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. 

· Teachers position students as resources for each other and the development of understanding. This is not because students explain ideas better than teachers do, but rather students can learn in collaboration better than in isolation. 
· The teacher designs learning with intention. Conversations are 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. [image: image1.png]
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