Group B Ideas

From Jerry Bona:

At UIC, all mathematics majors are required to take a course entitled Writing in Mathematics (MATH 300).  The clientele for this course includes a fair number of students aiming at certification in secondary mathematics education.  (These students go on to teach junior high and high school in the Chicago area.  Indeed, the leadership in the Chicago Public School System features a significant number of UIC graduates.)  This course is taught much as an English Composition class is often conducted, with a steady stream of smaller and larger essays.  These are criticized by the instructor and, on occasion, discussed by the class as a whole.

Several of the Simulations lend themselves admirably as essay topics to assign to the students aimed in the direction of mathematics education.  I envision giving them the prompt as a start and then perhaps revealing to them some of the foci after they have made a first draft.  I expect to try this out already this semester.  

From Neil Portnoy:

Mathematics course (Analysis for Secondary Teachers) activities for  

Pre-service secondary teachers

Pre-service secondary teachers (PSTs) will be given context-based mathematical problems to investigate. (These significant problems will require a deeper understanding of the secondary mathematics than their future students will be expected to develop.) The PSTs will be asked to find solutions to the problems and to find strategies that might be useful in explaining the solutions to secondary students.

PSTs will be asked to keep a problem-solving journal that details their investigation and solution(s). They will be asked to analyze their work on the problem by “coding” their journal with categories from the MPT Framework. Then they will write a reflective analysis of how their problem solving helped them to develop toward being a mathematically proficient teacher.

From Shlomo Libeskind:

       Idea #1   I will be running a seminar in mathematics education for graduate students, three of which are high school certified math teachers without a degree in math. They are eager to learn the mathematics that will make them to become more effective. I plan to use the situations and expect that they will be an excellent tool to make the learning more useful and the participants will be even more motivated.

Idea#2 In a year long course for prospective elementary school teachers I plan to use some of the situations, (e.g. division by 0) and create new situations to introduce the mathematics that I teach.  I think that will be a very good to organize the course and motivate the students.

From Herb Clemens:

One use of the Situations would be, in some cases, as a vehicle for exploring with teachers the context of the situation itself.  In many of the Situations, the 'prompt' or situation itself is skeletal at best.  For example, in the Situation 1, the 'prompt' is simply, "A student then asked, “How could I calculate sin (32°) if I do not have a calculator?”
What kind of student would ask that question?  One immediate question of context begs to be asked, namely "what does 'calculate' mean?”   Does the student mean the exact value or a calculator-style approximation to the value?  What kind of student would mean either of the two interpretations?  Should the teacher bring up the issue or not?  Which of the two interpretations does Sketchpad give to this question?

One use of Situation 1 is to elicit this kind of discussion and follow wherever it leads.

Another use of the Situations was elicited by my own response to Situation 43 on circumscribing circles around polygons.  The second focus of the Situation asserted something that I did not know, namely that quadrilaterals are 'cyclic' if and only if opposite angles are supplementary.  This experience probed my own 'mathematical proficiency for teaching.'  How did I react to my own ignorance?  What knowledge, skills or contexts were marshaled to begin to try establish the truth (or not) of the assertion.  The key question that I asked myself was "what do I know about angles in circles?"  That question triggered one of the two necessary implications to establish the 'if and only if' above.  (Another issue in proficiency is whether the question "Is that one implication enough?" ever occurs to the teacher.)   Finally, if, in my disarray, I had asked myself "what do I know about chords of circles" the evolution of my thinking would have been far different--it would have helped me answer the student's question (by constructing a counterexample) but would not have led to the exploration in Focus 2.

From Tanya Cofer:

One idea is to integrate the situations into advanced mathematics courses for teachers by using them as a “launch” for specific concepts.  For example, in an abstract algebra course, the “division involving zero” (#46) scenario may be used as a way to begin a discussion of rings and the multiplicative properties of the additive identity in a ring. Other situations could lead from “evenness” or “equivalence” into discussions of concepts such as modular rings and isomorphism. If the connection between the framework and the situations is elaborated, the framework could be used by the course instructor as a way to think about designing lessons, activities, and projects. (However, in this setting, the framework is probably more a reference for the instructor than something for the students.)

Walter Seaman

I am thinking of using the MPT Framework/Situations in my mathematics professional development work (under way as part of an MSP grant) with in-service (elementary) school teachers.  But this model could be used with pre service teachers or in service secondary teachers.

My thoughts are to proceed in a three-step fashion. 

1.  Pick several of the Situations to determine which mathematics topic would be most appropriate for this audience (a decision driven by our use of MKT instruments, which previously helped identify fractions/rational numbers as an area of need) and ask the teachers to work on, think about one of the problem prompts. They would be told in advance that they would be given some example solution ideas once they had thought about the problem and written some ideas down for their own solutions. Perhaps they would be allowed to talk in small groups about solutions at this stage, I need to think about this further. This is important because many of the teachers have exhibited a considerable amount of uncertainty and even fear of mathematics. I would estimate allowing 20-30 minutes for this activity.

2. Show the teachers the Mathematics Foci for the given prompt and let them think about and talk about these foci in small group and then large group setting. This could be another 30-45 minutes.

3.  Engage the teachers in conversations about how to think about the solutions to the prompts which they generated themselves, or which were provided in the Mathematics Foci, from the three components/perspectives in the MPT Framework: are there parts of the solutions might be described as most closely aligned with Mathematics Proficiency, which with Mathematics Activity and which with Mathematics Work of Teaching? 

 A summarizing discussion might be to have a conversation about the use of the MPT framework as a way of thinking about and organizing the mathematics tasks with which they engage their students.

