LINK:  Using the Framework and Situations with a Focus on Assessment

Abstract 

A description follows outlining the use of the framework and a situation in helping high school teachers come to a better understanding of how to assess statistical thinking and reasoning. The framework promotes mathematical (statistical) thinking and reasoning. The assessment items we give our students need to also assess mathematical (statistical) thinking and reasoning. Teachers often have limited instruction (practice) developing rubrics or assessments that actually assess concepts. They also have limited views of the possible range of student responses and what these responses reveal. Most high stakes tests primarily consist of items assessing procedural fluency. Teachers will be asked to use a situation (prompt and student solution) and with a set of guided questions, evaluate the situation in terms of the intended goals of the prompt making connections to the Framework (MP, MA, and MWT). 

General Context (e.g.: professional development of activity in school setting; capstone mathematics course):

 Two settings: (1) An upper level undergraduate and graduate level statistics course for mathematics education pre-service teachers (2) Professional development workshops in statistics for high school teachers

Names of contributors/authors:

 Christine (Chris) Franklin

Goal of use of Framework (if applicable):

 Helping teachers understand how to promote statistical thinking and reasoning with students when delivering instruction in statistics and probability

Goal of use of Situations (if applicable) (Includes process of developing Situations.):

 Helping teachers come to a better understanding of how to assess statistical thinking and reasoning

Specific Setting for use:

  Have teachers work in groups within a classroom or workshop setting with a situation 

Describe typical use:

   Situation 34 provides an example. I would present the teachers with the prompt and student solution. I would give the teachers a set of questions to discuss within their group and ask for one group write - up.  Each group write - up will be shared with the other groups followed by an open discussion of all groups.

Note: The teachers will be familiar with rubrics used with past AP Statistics exams for free response questions.

MAC-CPTM Situations Project

Situation 34: Mean Median

Prompt

The following task was given to students at the end of the year in an AP Statistics class. 

Consider the following box plots and five-number summaries for two distributions. Which of the distributions has the greater mean?
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One student’s approach to this problem was to construct the following probability distributions for each data set and compare the corresponding expected values to determine which data set has the greater mean. The student calculated the mean for each interval, where the 4 intervals were formed using the five-number summaries given above (i.e. he defined his intervals as the four quarters of the distributions each quarter containing 25% of the values for the distribution). Using the midpoint of each interval as the X value for that interval, he then calculated the weighted mean for each probability distribution. After conducting his calculations, the student responded that the second data set had the larger mean.

Data set one:

E(X) = 79.25

	
	0 – 40
	40 - 102
	102 - 109
	109 - 132

	X
	20
	71
	105.5
	120.5

	P(X)
	0.25
	0.25
	0.25
	0.25


Data set two:

E(X) = 102.75

	
	76-93
	93-100
	100-115
	115-128

	X
	84.5
	96.5
	107.5
	121.5

	P(X)
	0.25
	0.25
	0.25
	0.25


------------------------------------

(1) Is this student's approach the one you would have used? 

(2) If not, what approach would you present? 

(3) Discuss the strengths and weaknesses of the student’s write up. How does the student's approach compare to the other approach(es) suggested within your group?

(4) What type of thinking and/or reasoning was used by the student (mathematical or statistical)? Explain.

(5) Of the approaches under consideration (student and group), how do these approaches connect with the Framework (MP, MA, and MWT)?

(6) What are the intended mathematical and/or statistical goals that you see being assessed with the prompt?

(7) How do these goals connect with the Framework?

(8) What are goals missing from the prompt you consider important to assess?

(9) How would you improve the prompt to meet these missing goals?

(10) Develop a scoring rubric for the new and improved prompt. Write a model solution for the prompt. Also, note other possible acceptable solutions. Clearly outline what you would consider a complete solution, a substantial solution, a developing solution, and a minimal solution from the student. 

(11) After developing the rubric, revisit the prompt. Do you believe the rubric allows you to adequately assess the intended goals?

(12) How might you change your teaching to better meet these goals?

Describe the mathematical goal(s) and other goals of the use:

· Understanding the difference between mathematical and statistical thinking

· Understanding the difference between procedural fluency versus conceptional fluency

· Understanding two key statistical ideas important in statistical reasoning (context and variability)

· Understanding the importance of how to assess, meeting the goals of statistical thinking and reasoning

· Understanding how to use the Framework and situation both as a formative and summative assessment

· Understanding the importance of collaboration and reflection with colleagues in evaluating one's teaching for matching the goals of the Framework (MP, MA, MWT) and for writing appropriate assessment items.

Challenges in Implementation:

· Convincing teachers and administrators that the extra time needed to meet the goals stated above is worth the effort and benefits to student learning. 

· High stakes test items aligning with the stated goals of the Framework and  goals above. 

· Professional development of the in-service teachers - reaching all teachers.

· Teacher preparation programs revising the curriculum to implement the above goals 

