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TE 994 is designed to support the learning to teach of teacher educators engaged in mathematics education at Michigan State University.  This includes graduate students in the Teacher Education and Mathematics departments who are teaching content courses (Math 201 and Math 202), pedagogical methods courses in mathematics for elementary and secondary teachers (TE 401/402), and other subject-matter focused courses in the elementary and secondary teacher preparation programs (TE 801-804), as well as students providing field instruction for interns in the teacher preparation program.  The course is open to students who are newly teaching these courses, those who have done so in the past, and those who may wish to do so in the future.

Learning to teach mathematics is no longer seen solely as a curricular issue of how many math courses teacher candidates must complete in order to “know” the subject well to teach it.  The problem of teaching and learning “mathematics for teaching” is definitely more complex.  This course will consider this complexity by examining the following dimensions of learning to teach mathematics:

· Mathematical content knowledge;

· Pedagogical content knowledge;

· Teacher education pedagogy; and

· Teacher education research

We will explore implications for our teaching practices across these dimensions.

Course Goals

This course has five primary aims: 

· to examine various perspectives on what teachers need to know and be able to do to teach mathematics in elementary and secondary schools; 

· to examine and experiment with a variety of pedagogical approaches and resources in mathematics teacher education;

· to become familiar with the variety of contexts for teaching and learning in the teacher education program;

· to consider questions, approaches and methods of research in mathematics teacher education; and 

· to provide opportunities for students to design and conduct research in the context of teaching.

Course Requirements

The course has two major components: a seminar that meets for two hours and three hours of lab time across the year in the seminar's "off" weeks.  Lab activities will vary across the year and by student, but may include practice teaching, observations of teacher education courses (including field instruction), research activities in K-12 or university classrooms, and attendance at meetings associated with teacher education.  

1. Participation
The seminar meetings will consist primarily of discussion of readings and experiences related to course goals.  Students and instructors will share responsibility for leading discussions and planning seminar activities. Lab activities will provide opportunities to participate in, examine, and reflect on teacher education practices. If you cannot attend class for any reason, it is expected that you will notify the course instructors prior to class.

2. Readings

We will read broadly and specifically about issues of learning to teach mathematics in articles assigned by the instructors and in works the students will be expected to search and find themselves. Students are expected to come prepared to discuss assigned readings. At some point (see course schedule) each student will be expected to find readings relevant to their own research questions and present and summarize a report on those readings to the class.

3. Written assignments
Throughout the year, there will be periodic in- and out-of-class assignments associated with particular readings, class observations, and research projects. These are meant to provide feedback to the instructors as well as for you to obtain feedback on your developing ideas related to the course’s goals and your research project.

Major Assignments

1. Mathematics Education Autobiography

We believe good teaching is built on self-awareness.  You must know yourself and understand how your “educational” experiences shape your beliefs, values, and the many decisions you will make as a mathematics teacher educator.  The mathematics education autobiography asks you to describe several “critical incidents” that have shaped your understanding of what mathematics education is; what it means to learn, understand, and teach mathematics; and the role of mathematics teachers in K-12 schools.  The autobiography also provides you with an opportunity to raise important questions that you bring to your role as a mathematics teacher educator. 

2. Resources and Record of Practice
Each of us involved in TE 994 will begin amassing a collection of resources relevant to our teaching and construct a record of practice throughout the year. Resources might include articles, assignments, readings, lesson plans, activities, and problems for use in teacher preparation. The record of practice will consist of evidence of thinking and practice in and about mathematics teacher education and should be seen as a resource for your development as a mathematics teacher educator.  Specific artifacts that might be considered resources and records of practice will be discussed in seminar early in the semester. 

3. Observations

Students will conduct observations in other courses in the teacher preparation program and in meetings and other activities associated with the program. Goals of these assignments include learning more about the program, developing skills of observation and documentation of teaching activities.

4. Research Project
Students will conduct a research study in the context of teaching.  Activities in class will assist students in developing questions, designing a study situated within an appropriate literature base, collecting and analyzing data, and presenting preliminary findings (including implications for mathematics teacher education teaching practice and research) to an external audience. If you are taking another course that also includes a research project, we encourage you to talk with your instructors about ways you may coordinate how you plan and conduct the projects. The final products for the project will be a conference-style presentation and either a paper or a conference proposal based on your work. 
Grading

Grading for TE 994 is P-NP.  Evaluation will be based on students’ progress toward more sophisticated participation in the core practices of mathematics teacher education, including teaching practice and research.  Feedback on student written work and presentations will be provided to support students’ ongoing thinking and development as mathematics teacher educators and researchers in mathematics teacher education.  

Course calendar

	
	Date
	Seminar topics
	Research project
	Due today

	
	
	
	
	Lab
	Readings, etc.

	1
	8/29
	Introductions.

Overview of course goals and activities.
	Initial thinking about big issues and researchable questions


	
	

	2
	9/5
	Examine syallabi in conjunction with program standards.


	
	
	Mathematics education autobiography

Read Program standards

Bring copies of course syllabus

	3
	9/12
	Discuss Feiman-Nemser, S. & Remilliard, J. (1995)

Creating, organizing, sharing records of practice.

Discuss course/field assignment investigation.
	
	Attend an instructor’s meeting. 

Read, summarize, and analyze a particular course/field assignment.
	Feiman-Nemser, S. & Remilliard, J. (1995)

Report on instructor’s meeting.



	4
	9/19
	Discuss Simon, M. (1994)

Field instruction
	
	Create record of practice
	Simon, M. (1994)

Record of practice to share.

	5
	9/26
	
	
	Teaching observation
	Retrospective lesson plan for class observed.

Read chapter from Research Companion appropriate to content of observed lesson.

	
	
	
	Planning research design, finding relevant literature
	
	

	6
	10/10
	Discuss Wilson, S., Floden, R., & Ferrini-Mundy, J. (2001)
	
	
	Wilson, S., Floden, R., & Ferrini-Mundy, J. (2001)

Project big issue & researchable question descriptions.

	
	
	
	
	
	

	
	
	
	
	
	

	7
	10/31
	Students present article summaries to class.
	
	Initial search of literature relevant to project.
	Initial literature search article list. 

Written summary for two of the articles. 

	
	
	
	
	
	

	
	
	
	
	
	

	8
	11/21
	Research design workshop
	Present preliminary research design
	
	Preliminary research design description

	
	
	
	
	
	

	9
	Week of 12/1
	MLRG presentation
	
	
	Less preliminary research design description

	–––  SEMESTER BREAK  –––



	10
	1/16
	New semester issues.

Data collection issues.
	Data collection
	
	TBA

	
	
	
	
	
	

	
	
	
	
	
	

	11
	2/6
	Data collection and analysis issues.
	
	
	TBA

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	12
	3/5
	Data analysis workshop
	Data analysis
	
	TBA

	
	3/12
	–––  SPRING BREAK –––



	
	
	
	Data analysis, presentation, and write up
	
	

	13
	3/26
	Data analysis workshop
	
	
	Preliminary data analysis report.

	
	
	
	
	
	

	
	
	
	
	
	

	14
	4/16
	Discussion about preparing & giving presentations.
	
	
	TBA

	15
	4/23
	Project presentations
	
	
	Project presentation slides/handouts

	
	
	
	
	
	Final paper due


Course Texts

Required texts:

Kilpatrick, J., Martin, W. G., & Schifter, D. (2003). Research Companion to Principles and Standards for School Mathematics. Reston VA: NCTM.

Available for purchase (as book) at http://www.nctm.org/standards/. Currently, this publication is not available for viewing on-line.

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

Available for purchase (as book/CD or CD) and viewing at http://www.nctm.org/standards/

Readings for the course will be selected from the above texts and the following list or may be chosen by the instructors based on the interests and needs of the students. Readings will either be available from the course website or in the library.

Ball, D. L., Lubienski, S. T., & Mewborn, D. S. (2002). Research on teaching mathematics: The unsolved problem of teachers’ mathematical knowledge. In V. Richardson (Ed.), Handbook of research on teaching (4th edition). New York: Macmillan.

Borko, H., Eisenhart, M., Brown, C., Underhill, R., Jones, D., & Agard, P. C. (1992). Learning to teach hard Mathematics: Do novices and their instructors give up too easily? Journal for Research in Mathematics Education, 23(3), 194-222.

Conference Board of the Mathematical Sciences (2002). The Mathematical Education of Teachers. Washington, DC: AMS-MAA. (http://www.cbmsweb.org/MET_Document/index.htm).

Feiman-Nemser, S.& Remillard, J. (1995) Perspectives on Learning to Teach. Issue paper of the National Center for Research on Teacher Learning. IP95-3, Michigan State University. (http://ncrtl.msu.edu/publist.htm).

Shifter, D. (1998). Learning mathematics for teaching: From a teachers' seminar to the classroom. Journal of Mathematics Teacher Education, 1, 55-87. 

Simon, M. A. (1994). Learning mathematics and learning to teach mathematics: Learning cycles in mathematics teacher education. Educational Studies in Mathematics, 26, 71-94.

Wilson, S. M., Floden, R. E., and Ferrini-Mundy, J. (2001). Teacher Preparation Research: Current Knowledge, Gaps, and Recommendations. Center for Teaching Policy. (http://depts.washington.edu/ctpmail/Reports.html)

Support Texts

Ball, D. L. (1990a). The mathematical understandings that prospective teachers bring to teacher education. The Elementary School Journal, 90(4), 449-466.

Ball, D. L. (1990b). Prospective elementary and secondary teachers' understanding of division. Journal for Research in Mathematics Education, 21(2), 132-144.

Ball, D. L. (1988). Unlearning to teach mathematics. For the Learning of Mathematics, 8(1), 40-48.

Boaler, J. (Ed.)  (2000).  Multiple Perspectives on Mathematics Teaching and Learning.  Westport, CN: Ablex Publishing.

Brown, C. & Borko, H. (1992). Becoming a mathematics teacher. In D. A. Grouws (Ed.), Handbook of research on mathematics teaching and learning (pp. 209-239). New York: Macmillan.

Crespo, S. (2003). Learning to pose mathematical problems: Exploring changes in preservice teachers’ practices. Educational Studies in Mathematics, 52: 243-270.

Crespo, S. (2000). Seeing more than right and wrong answers: Prospective teachers' interpretations of students' mathematical work. Journal of Mathematics Teacher Education,   2 (3), 155-181.

Even, R. (1993). Subject-matter knowledge and pedagogical content knowledge: Prospective secondary teachers and the function concept. Journal for Research of Mathematics Education, 24(2), 94-116.

Fennema, E., Carpenter, T., Franke, M., Levi, L., Jacobs, V., & Empson, S. (1996). A longitudinal study of learning to use children’s thinking in mathematics instruction. Journal for Research in Mathematics Education, 27(4), 403-434.

Hiebert, J., et al., (1997).  Making Sense: Teaching and Learning Mathematics with Understanding.  Portsmouth, NH: Heinemann.

Lampert, M.  (2001).  Teaching Problems and the Problems of Teaching.  New York: Teachers College Press.

Ma, Liping (1999) Knowing and teaching elementary mathematics: Teachers’ understanding of fundamental mathematics in China and the US. Mahwah, NJ: Lawrence Erlbaum. 

Nicol, C. (2002). Where ’s the Math? Prospective teachers visit the workplace. Educational Studies in Mathematics, 50(3) 289-309

Nicol, C. (1999). Learning to teach mathematics: Questioning, listening, and responding. Educational Studies in Mathematics, 37(1), 45-66. 

Nicol, C. (1997). Learning to teach prospective teachers to teach mathematics. Unpublished doctoral dissertation, University of British Columbia, Vancouver, Canada.

Simon, M. A. (1993). Prospective elementary teachers' knowledge of division. Journal for Research in Mathematics Education, 24(3), 233-254.

Smith, J. P. (1996). Efficacy and teaching mathematics by telling: A challenge for reform. Journal for Research in Mathematics Education, 27(4), 387-402.

Thompson, A. G. (1992). Teachers' beliefs and Conceptions: A synthesis of research.  In D. A. Grouws (Ed.), Handbook of research on mathematics teaching and learning (pp. 127-146). New York:  Macmillan.

Vacc, N. N. & Bright, G. W. (1999). Elementary preservice teachers’ changing beliefs and instructional use of children’s mathematical thinking. Journal for Research in Mathematics Education, 30(1), 89-110.

