Use of Situations in Middle Grades or High School
Mathematics Education Content Course

General Context:

The Situations created by the Mathematical Proficiency of Teachers (MPT) project have promise for strengthening the mathematical understanding of teachers engaged in a content course for pre-service Middle Grades or High School Mathematics teachers. The attached activity is designed to engage pre-service teachers (PSTs) in thinking deeply about the mathematics that arises from a prompt in one of the Situations. PSTs are asked to solve the problem raised in the prompt, decide on the prerequisite understanding needed to complete the problem, generate a variety of solutions for the problem, compare their solutions to those posed in the foci, then consider the breadth of mathematical links that each different solution suggests. The discussion of the problem and possible solutions is used as a springboard for discussion of the MPT Framework in a following class. PSTs are asked to recognize where the mathematical proficiency strands arise in the problem, prerequisites, and solutions. The attached activity would take place over a two-hour class period with associated written follow-up.

Name of Author: Charlene Beckmann
Goals for Use of Framework:

· Investigate and become familiar with the content of the middle grades mathematics curriculum in an environment which integrates the use of cooperative learning, authentic assessment, appropriate technology and physical materials, oral and written communication, problem solving and investigations, historical perspectives, and real contexts. 

Goals for Use of Situations:

· Investigate and become familiar with the content of the middle grades mathematics curriculum in an environment which integrates the use of cooperative learning, authentic assessment, appropriate technology and physical materials, oral and written communication, problem solving and investigations, historical perspectives, and real contexts. 
Specific Setting for Use:

For use in a course for prospective middle grades or high school mathematics teachers. 

Describe Typical Use:  See attached handout.

Describe the Mathematical Goals of Use: 

The mathematical goals are Situation-dependent. In a Middle Grades content class using the Temperature Conversion Situation, PSTs will:

· Analyze linear functions, particularly the connection between points, slope, and line. 

· Create and analyze various representations of linear functions: graphs, tables, ordered pairs, written descriptions, algebraic equations, and other function representations.

In a High Grades content class using the Ladder Situation, PSTs will:

· Create a locus of points, particularly the midpoints of the fixed length hypotenuse of a right triangle as the acute angle measures change. 

· Analyze the locus of points created by the midpoints of the fixed length hypotenuse of a right triangle as the acute angle measures change. 

· Prove the result.

Challenges in Implementation:

Real-contexts are emphasized in both courses as a way of helping teachers ground their own understanding on familiar contexts and to help their students do the same. This use of real context is based on the psychology of mathematics education that PSTs study in the course. In searching the Situations, few were based in real-context. A limitation of implementation will be finding or adapting situations so that prompts include real contexts.

What would you like to know about the effects of implementing your idea?

I would like to see what solutions PSTs generate on their own. I’m interested in how well they will be able to connect the mathematics that arises from solving the problem to what students have learned earlier and how they will use this work with linear functions in future courses.

In follow-up conversations, I would like to link the MPT Framework to this situation, particularly the strand for Mathematical Proficiency. I will need to write questions to guide their thinking and discussion.

Mathematically Analyzing a Classroom Situation

The following situation arose in a high school first-year Algebra class. Read the prompt and address the problems that follow it. 

Situation 07: Temperature Conversion
Prompt 
During a high school first-year Algebra class, students were given the task of coming up with a formula that would convert Celsius temperatures to Fahrenheit temperatures, given that in Celsius 0° is the temperature at which water freezes and 100° is the temperature at which water boils, and given that in Fahrenheit 32° is the temperature at which water freezes and 212° is the temperature at which water boils. The rationale for the task is that if one encounters a relatively unfamiliar Celsius temperature, one could use this formula to convert to an equivalent, perhaps more familiar in the United States, Fahrenheit temperature (or vice versa). 
One student developed a formula based on reasoning about the known values from the two temperature scales. 
“Since 0 and 100 are the two values I know on the Celsius scale and 32 and 212 are the ones I know on the Fahrenheit scale, I can plot the points (0, 100) and (32, 212). If I have two points I can find the equation of the line passing through those two points. 
(0, 100) means that the y-intercept is 100. The change in y is (212-100) over the 
change in x, (32-0), so the slope is 
[image: image1.wmf]. Since 
[image: image2.wmf], if I cancel the 16s the slope is 
[image: image3.wmf]. So the formula is 
[image: image4.wmf].” 
Based on the problem in the prompt, complete the following:

1.
Determine different ways that students might solve the problem. Some of the solutions can be incomplete or misconceived but at least two of the solutions must be complete, satisfactory responses.

2.
Analyze the situation and determine the mathematics that the prompt addresses.

3.
Determine prerequisite understanding students need to solve the problem posed in the prompt. 

4.
To what mathematics content does each solution lead or what mathematics does the solution foreshadow? 

5.
Read the Foci provided in the reading, Situation 07: Temperature Conversions. Answer questions 3 and 4 for each Focus.

6.
Which of the solutions you generated or the foci provided would you use at which level of mathematics?

7.
Why is each solution or focus important?

8.
Determine connections between the foci and your solutions.

9.
Determine connections between the foci, solutions and other mathematics content.
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