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Using Mathematical and Computational Thinking Module (bpssciencepractices.weebly.com)

Using Mathematical and Computational Thinking
Time: 45 minutes
Goals: 
· Engage in mathematical and computational thinking in a scientific context

· Define the science practice of “mathematical and computational thinking,” and be able to explain how it differs from other science practices

Materials:
· Walking Stick Data handout

· Materials for graphing (e.g. rulers, colored pencils)

	Activity
	Description
	Time

	Defining “Using Mathematical and Computational Thinking” 
	· Share and read text from the recently revised MA standards, which defines this science practice 

· Discuss the various ways that students might engage in Using Mathematical and Computational Thinking in a science classroom

· Show and discuss some examples of student work

· Conduct a think-pair-share with the following questions:

· What other examples can you think of? 

· What are some ways that your students engage in this science practice in your classroom?

	  10 min

	Walking Stick Example 
	· Describe the context and focus of this sample activity: 

· This activity comes form FOSS, Populations and Ecosystems kit, and more specifically from the lesson on Camouflage and Population Changes
· During the activity, students explore how walking sticks’ ability to camouflage affects the population over time. Initially, walking sticks of three different colors are present in equal-size populations.

· Students go through five generations, during each of which they find and “eat” walking sticks. After each feeding the walking sticks reproduce proportionally until the population reaches 48 walking sticks again. 

· Watch the video of middle school-aged students engaged in this activity. After watching the videos, debrief with the group around the following questions:

· What did you notice in this video about how students used mathematical and computational thinking?

· What challenges might your students encounter as they engage in this science practice?

· How might you support your students as they use mathematical and computational thinking?


	10 min

	Graphing Data Activity 
	· Pass out the Walking Stick Data handout, as well as any other materials for graphing you may want them to use (e.g. ruler, colored pencils

· Have participants graph the data provided, which comes from the walking stick activity previously described

· Make sure they only graph the “initial population”. Tell them to ignore the first row of 16’s and just graph the 5 generations

· Leave this task open-ended, and give little guidance so that teachers generate different graphs 

· Once teachers are done making their graphs, show them the sample bar graph and the sample line graph

· Afterwards, facilitate a discussion around the following questions:

· What type of graph did you choose to make? Did everyone make the same type of graph?

· What does a line graph show well?

· What does a bar graph show well?

· What other choices did you make about how to graph this data? What impact did those choices have?


	15 min

	Video & Discussion 
	· Watch the video “Kids Should Measure a Lot” and engage in a discussion around the following questions:

· How and what are students measuring in the video?

· Why is it important for students to measure during science class?

· How might you focus more on measurements in your classroom?

	5 min.

	Questions to Ponder”
	· Facilitate a discussion around the following questions:

· What are some ways that your students are already engaging in this science practice?

· After today, do you have any new ideas for how you might create opportunities for your students to engage in mathematical and computational thinking?

· How is engaging students in “mathematical and computational thinking” similar/different from “analyzing and interpreting data”?
· After participants discuss the last question, show them the Venn Diagram that illustrates the overlap between “Mathematical and Computational Thinking” and “Analyzing and Interpreting Data” 
· Explain that this is just one interpretation of how these science practices overlap. Ask participants what they think of it. Do they agree? Do they disagree? 
*Note: This last question, and the discussion around the Venn Diagram, is a helpful transition into the “analyzing and interpreting data” module
	5 min
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