Name of Contributor: Sharon L. Senk, senk@msu.edu
General Context: Upper division mathematics courses for pre-service elementary & middle school mathematics teachers majoring in mathematics 

Specific Setting for Use: MTH 304, Algebra for Elementary and Middle School Mathematics Teachers, and MTH 305, Functions and Calculus for Elementary and Middle School Mathematics Teachers, are two new courses being created for future elementary and middle school mathematics teachers enrolled in Michigan State University’s new Teaching Major in Elementary Mathematics.  MTH 304 will focus on algebra as a symbol system and algebra as a study of structures; MTH 305 will focus on algebra as a study of functions and patterns of change. Prerequisites for these courses are courses on number and geometry for elementary & middle school teachers, two semesters of calculus, a course on the foundations of abstract mathematics, and one semester of advanced Euclidean geometry. 

Students in MTH 304 & MTH 305 will be seniors enrolled in a 5-year teacher preparation program. They will likely be headed toward a full-year internship the next year with eventual careers either in teaching mathematics in middle school (MI does not offer a special middle school certification.), or serving as mathematics specialists or leaders in an elementary school.

Goals for Use of Situations: The goals of MTH 304 and 305 are to broaden and deepen the level of mathematical proficiency of the future elementary and middle school teachers, help them understand connections within mathematics, between mathematics and the real world, and between school mathematics and the college level mathematics they have studied. Precision of language and mathematical reasoning and their relation to learning and teaching mathematics will be emphasized. In this sense, both courses serve as capstone courses for the major. The main goal for use of each situation will be to highlight at least one of the mathematical goals of the course.

Typical Use of the Situations: After agreeing on the mathematical story line for each course, instructors (R. Hill for MTH 304 and S. Senk for MTH 305) will select three to six relevant situations for use in each course. For instance, in MTH 304 Situations 40 (Powers), 44 (Zero Exponents), 45 (Zero Product Property), or 50 (Connecting Factoring with the Quadratic Formula) might be used. Other situations whose foci concentrate more on algebra as a study of functions would be selected for use in MTH 305. In both courses the Situations would be used in ways similar to what Glen Blume or Jim Wilson described in the panel presentation.  That is, a prompt would be presented and the students would work individually or in small groups for a while, then we would have a whole class discussion about the mathematics that might be used to answer the question posed in the prompt. After that we might look at some foci from the Situation that have not yet surfaced in class. Sometimes an entire Situation might be assigned for homework with questions about relations between the individual Mathematical Foci or we might ask students to comment on how various aspects of mathematical proficiency are relevant to each of the prompts. 

Goal of Use of Framework: The first aspects of the MPT framework would be highlighted throughout the semester, because the first goal of MTH 304 & 305 is to broaden and deepen the mathematical proficiency of future teachers in related to algebra or functions used in school mathematics. The Mathematical Activity part of the framework is also consistent with our course goals. It would be highlighted when we have the future teachers comment on various aspects of mathematical activity evident in the prompts or the foci, e.g. noticing mathematical structure or symbolic forms or the importance of definition as an aspect of creating mathematics. We might use the third aspect of the MPT Framework, the Mathematical Work of Teaching, as another criterion for selecting the particular situations to use. That is, in addition to selecting situations based on the mathematical content, we would also try to select one situation in which each aspect of the mathematical work of teaching is highlighted. 

Challenges of Implementation: (1) We are creating new courses, so there is always a danger of trying to do too much. (2) Without a map of how the MPT Situations are related to the MPT Framework it is difficult to search the situations for relevant attributes. (3) Even though the MPT Framework includes “defining” the use of definitions is not highlighted in many of the Situations I have read, e.g. in Situation 24, the Mathematical Focit do not point out that there are different ways to “define” absolute value of x, and that there are implications of each.

What we would you like to know about the effects of implementing these ideas: This question will be taken up by a group of faculty at a small meeting held at MSU later this year. We want to design a study in which we examine the effects of the our new major, particularly these two new courses, on the future teachers who pursue the major and eventually on their students.  
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