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	What do we want students to know?


	GLCE/HSCE or Guidelines
S2.1.1 Construct a Scatterplot for bivariate data set with appropriate labels and scales.

S2.1.2 Given a Scatterplot, identify patterns, clusters, and outliers; recognize no correlation, weak correlation, and strong correlation.


	Big Ideas

It is important to examine all the data pertinent to any investigation in order to identify patterns, clusters, and outliers.

The construction of graphs is beneficial in the analysis of data.
	Essential Questions

Why was the space shuttle Challenger launched when the O-rings had not been fully investigated?

How could the construction of simple graphs have benefited the O-ring controversy and perhaps avoided a tragedy?

Why is it important to use all the data and collect it carefully?

	Knowledge and Skills to be developed or reinforced

· The construction of a Back-To-Back Stem and Leaf Plot.

· Constructing a Scatterplot for bivariate data.

· Identifying patterns and clusters in the Scatterplot, and stem and leaf plot.



	How will we know that students have learned

what we want them to know?

	Task

Make a Back-To-Back Stem and Leaf Plot to examine a relationship between the calculated joint temperature (O-Rings) and the number of O-Ring failures.

Participate in substantive conversation with classmates to discuss the question, “Is there a relationship between temperature and O-Ring problems according to the graphs?”
Make two Scatterplots of the temperature and O-Ring data.  The first Scatterplot will contain only the seven pieces of temperature data from NASA that had O-Ring problems.  The other Scatterplot will use all 23 pieces of data from NASA in which some cases had O-Ring problems and others did not have O-Ring problems.
	Other Evidence

Back-To-Back Stem and Leaf Plot

Two Scatterplots

Formative Assessment task addressing the benefits of graphs in the analysis and observation of trends, and why it is important to use all the data.

Constructed response involving an analysis of the two Scatterplots.




	How will we teach them what we want them to know?

	Learning Activities Outline


	Techniques of Authentic Instruction

	1. Prior to this lesson, the students have watched a video of the space shuttle Challenger tragedy.  The video is stopped at appropriate times for mini class discussions.


	

	2. As a class, students participate in a substantive conversation about the question:  “Why was the space shuttle Challenger launched when the O-Rings had not been fully investigated?”

	Substantive Conversation



	3. Students will make a Back-To-Back Stem and Leaf Plot of various temperatures that produced particular O-Ring successes and failures.


	Depth of Knowledge


	4. Students will engage in a four part process to the question, “What do you notice about the Stem and Leaf Plot?”
a) Students will individually make observations of the Stem and Leaf Plot.

b) Students will engage in a pair share where they share their individual thoughts with a partner.

c) Each pair of students will engage in a pair square to share their observations.

d) Students will engage in a total class discussion.

	Substantive Conversation

Connectedness to the World Beyond the Classroom

	5. Students will make a Scatterplot using only the seven pieces of temperature data that produced particular O-Ring failures. 


	Depth of Knowledge



	1. Students
6. Students will engage in a substantive conversation about the trends they notice in the Scatterplot.


	Substantive Conversation 

Higher-Order Thinking 

Depth of Knowledge


	7. Students will make a Scatterplot of all 23 pieces of temperature data that produced particular O-Ring failures and successes.


	Depth of Knowledge


	8. Students will engage in a substantive conversation about the trends they notice in the Scatterplot.


	Substantive Conversation 

Higher-Order Thinking

Depth of Knowledge


	9. Students will write a paragraph comparing the      two Scatterplots and answering the questions:  “Why is it important to use all the data in an investigation?” and “How do the graphs help to analyze the trends?”  Students will discuss their paragraphs in small groups.


	Substantive Conversation

Higher-Order Thinking 

Depth of Knowledge

	10. Explain to the students that in the meetings about the decision to launch the Challenger, especially the night before the launch, neither NASA nor Morton Thiokol engineers requested trend data to be developed.  In other words, the Stem and Leaf Plot, and Scatterplot were not made and this was a pencil-and-paper task that would not have been a drain on resources.  Neither NASA nor Thiokol carried out such an analysis; consequently, they were unprepared to properly evaluate the risks of launching the Challenger in conditions more extreme then they had encountered before.

	

	11.  As a class, students participate in a substantive conversation about the question:  “In our present day life, what lessons can society learn from the Challenger?”

	Substantive Conversation 

Connectedness to the World

Beyond the Classroom
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This lesson outline is provided by the Michigan Department of Education as a resource to districts/schools. These lessons are samples only and district/schools may develop their own to support teachers. 

