Link:   Building from Mathematical Foci towards Statistical Foci
General Context (e.g.: professional development of activity in school setting; capstone mathematics course):
 Course for masters and PhD students on “Teaching and Learning Statistical Thinking”. Students enrolled include grad students from Mathematics Education and Statistics.
Names of contributors/authors:  Hollylynne Lee
 Goal of use of Framework (if applicable):

To have teachers think specifically about what mathematical proficiency, mathematical activity and mwt can be drawn upon in the work of teaching statistics. Then to have them consider ways to augment the framework to include proficiencies, activities, and work that involve statistical ideas.

  Goal of use of Situations (if applicable) (Includes process of developing Situations.):
 To have teachers consider both the mathematics and statistics proficiencies used for teaching statistical ideas. Having teachers start by examining the mathematical foci in a statistics task may be more comfortable and can be used as a launchpad to consider the statistical proficiencies needed for teaching.
Specific Setting for use:
 Grad students in the course must have taken at least an entry-level first course in non-calc based statistics (content slightly more advanced than an intro level undergrad stats class). In the course they are reading literature in statistics education and discussing the differences between mathematical and statistical thinking. They also are considering ways to develop their students’ abilities to engage in statistical thinking in grades 6-14. 
Describe typical use:
Students in class will be using several frameworks that describe aspects of statistical thinking as well as be introduced to the MPT framework.  The first use of a situation will occur near the beginning of the course and will be intended to have them consider both mathematical and statistical issues stemming from a prompt and how it is useful for a teacher to know both the mathematical and statistical aspects in their work. Later in the course, other situations will be used to allow them to explicitly consider mathematical and statistical foci for a prompt. They will be given the prompt and discuss the mathematical foci in small groups (as written). And then construct statistical foci that consider major aspects of engaging in statistical thinking (e.g., consideration of variation, how context influences data analysis and interpretation of results, how to ask statistical questions and design data collection, using simulation as a major tool for exploring connections between theoretical distributions and distribution of a sample (and a distribution of sample statistics such as mean or proportion or st deviation). 
Details on first use of a situation: Situation 34: Mean Median

Show the class the first part of the prompt that only includes the task posed to students
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Ask them to discuss the task in a small group and pose possible solutions. 

From their solution attempts have them identify different mathematical or statistical ideas that can be considered when comparing two distributions.

Then show the class the sample student approach and response to this task as given in the prompt.

[image: image2.png]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




[image: image3.png]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 caleulations, the student responded that the second data set had the larger

mean.
Data set one:
E(X) =79.25

0-40 40-102 102-100  [100-132
X 20 7 105.5 1205
P(X) 0.25 0.25 0.25 0.25

Data set two:

E(X) =102.75

76-03 93-100 100-115 115-128

X 84.5 96.5 107.5 1215
P(X) 0.25 025 025





Have the students in small groups discuss the students’ approach, including what mathematical or statistical ideas the student drew upon. They should compare this approach to their own, and discuss possible benefits or drawbacks to various solution approaches.

From there, the teacher can use the three mathematical foci as guide for them to conduct a whole group discussion of the small group work and to make explicit the mathematical issues that are important.

Transition into thinking about what things STATISTICAL are important. For example, Mathematical focus 1 deals with how skewness affects mean and median differently.  From a statistical standpoint, we should be interested in how knowing things like the context of the data or the nature of the statistical question being asked can impact how one considers the skewness in their analysis of the distributions. Another very important point is developed mathematically in Focus 2 is how the use of the box plot representation hides aspects of the distribution. This can discussed further to include other ways of representing the data that may provide different information. The use of a dot plot seems particularly useful here. Teachers can be engaged in using TinkerPlots or Fathom to create different data sets and plots to explore more deeply how representations matter. One major consideration is how being able to consider the data in an aggregate while also having a view of individual cases can be different (and perhaps more useful) than only viewing “naked” box plots, particularly if you do not know n for each group.

This activity can conclude with teachers developing a brief list of statistical issues. These can be used to motivate conversations in the course about differences between math and stats and the use of several different frameworks (one being the GAISE report) that can help us consider what is needed to be a statistical thinker.

Describe the mathematical goal(s) of the use:

· For teachers to know the mathematical structures that are useful in understanding statistical concepts

· Developing better understanding of the statistics concepts and ways of thinking that should be used when engaged in data analysis and probability tasks. 

Challenges in Implementation:

· Teachers are often very unfamiliar with statistical ideas and may be intimidated in engaging in unpacking the mathematics and statistics in the four situations. 
