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	Program Information
	[Lesson Title]

Distinguish Between Correlation and Causation

	TEACHER NAME

Andrea Karpiak
	PROGRAM NAME

Mansfield City Schools – Adult & Community Ed

	
	[Unit Title]

Measurement and Data
	NRS EFL(s)

3 – 6 
	TIME FRAME
Linking and Lurking Variables: 30 minutes
Reverse Causation: 30 minutes

Applying Linking and Lurking Variables, Reverse Causation, and using Scatter Plots: 60 minutes or more depending on what activities you choose to do. 


	Instruction 
	ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	N.3.28
N.4.5
	Operations and Algebraic Thinking
	A.3.16
A.4.9

A.4.13

A.4.14

A.6.5

A.6.6

A.6.11
	Geometric Shapes and Figures
	
	Measurement and Data
	D.6.2
D.3.12

D. 4.11 
D.4.14

D.6.1

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center (TRC).



	
	Number and Quantity
	N.6.1

	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP.5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	(
	Look for and express regularity in repeated reasoning. (MP.8)

	
	LEARNER OUTCOME(S)
· Students will be able to differentiate between the definition/consequences of correlation and causation. (Correlation is necessary but not sufficient for causation).
· Students will be able to identify different causal fallacies (common cause, reverse causation, oversimplified cause, bidirectional causation and coincidence) and apply their knowledge to real-world situations (news articles, scientific studies, peer conclusions, etc...).
· Students will be able to determine (using the correlation coefficient and randomized experiments) if the relationship within bivariate data is correlated, causal or both.
· Students will understand how assuming causation can lead to erroneous conclusions.
	ASSESSMENT TOOLS/METHODS
· Students completion of activities 

	
	LEARNER PRIOR KNOWLEDGE

· Students should be able to distinguish between univariate and bivariate data.

· Students should be able to graph bivariate data on a scatter plot.

· Students should be able to draw a line of best fit given a scatter plot of bivariate data.

· Students should be able to interpret the slope and intercept of their linear model (line of best fit) in terms of the situation at hand.

· Students should be able to calculate (using technology) and interpret the correlation coefficient in determining if two variables are correlated.

· Students should have an understanding of how two variables can be related (independent and dependent).



	
	INSTRUCTIONAL ACTIVITIES 

Before beginning the lesson teachers should create a free, online account at LearnZillion.
Linking and Lurking Variables:

1. Have students watch Differentiate between correlation and causation.
2. Have your students  work through the activities in Finding the Lurking Variable: Statistics and Casual Relationships
a. In small groups have your students discuss the variables that the scientists did not take into account with their research. 
b. Have your students share their results with the class. 
c. At the bottom of the lesson there are additional resources if you need additional activities. 

Reverse Causation:

1. Show your students the following cartoons on Reverse Causation, Correlation Does Not Imply Causation, Reverse Causality Edition….  See if they can come up with anymore of their own. 

2. Have your students watch Distinguishing correlation and causation; the reverse causation example.
Applying Linking and Lurking Variables, Reverse Causation, and using Scatter Plots:

1. Have student watch Distinguish between correlation and causation by using graphs and other quantitative variables
a. The slides from this lesson explain that associations between variables do not always mean that one variable causes another variable. This lesson builds scatter plots and described the association between two quantitative variables.
b. In this lesson, students distinguish between association and causation. Correlation and causation are terms easily and incorrectly used as synonymous. 
c. Students will learn to distinguish between the two terms. Vocabulary: association, correlation, causation, lurking variables, confounding variables
2. Use Correlation or Causation: That Is the Question to teach your students about applying linking and lurking variables, reverse causation, and scatter plots.
a. Friends vs. Happiness
b. Pirates vs. Global Warming
c. Sharks vs. Ice Cream
d. Studying vs. Grade
e. Video Games vs. Violence
f. Windmills vs. Wind Speed

	RESOURCES
Computer with Internet access

Projector, ability to project

Speakers

Werner, C. (n.d.). Differentiate between correlation and causation. Retrieved from https://learnzillion.com/lesson_plans/6499-differentiate-between-correlation-and-causation#
Finding the Lurking Variable: Statistics and Causal Relationships. (n.d.). Retrieved from https://www.sophia.org/tutorials/finding-the-lurking-variable-statistics-and-causal
Correlation Does Not Imply Causation, Reverse Causality Edition…. (2011, December 18). Retrieved from http://www.economistsdoitwithmodels.com/2011/12/18/correlation-does-not-imply-causation-reverse-causality-edition/
Nef, T. (n.d.). Distinguishing correlation and causation; the reverse causation example. Retrieved from https://learnzillion.com/lesson_plans/6370#lesson-tab
Greene, M. (n.d.). Distinguish between correlation and causation by using graphs and other quantitative variables. Retrieved from https://learnzillion.com/lesson_plans/77#lesson-tab
CPALMS. (n.d.). Correlation or Causation: That Is the Question. Retrieved from http://www.cpalms.org/Public/PreviewResourceLesson/Preview/71431
https://learnzillion.com
https://learnzillion.com/lesson_plans/6499-differentiate-between-correlation-and-causation#
https://www.sophia.org/tutorials/finding-the-lurking-variable-statistics-and-causal
http://www.economistsdoitwithmodels.com/2011/12/18/correlation-does-not-imply-causation-reverse-causality-edition/
Materials needed if you choose to follow all of the steps in Correlation or Causation: That Is the Question
· Over-sized graph paper for the presentation of the data in the summative assessment (newscast)
· Markers/colored pencils/crayons/highlighters for the appeal the scatterplot
· Yardstick to draw the trend line in the summative assessment
· Props for skit in the summative assessment (news desk, (fake) microphone)



	
	DIFFERENTIATION

· Students will watch and apply tutorial videos with hands on activities. 
· Students will be working together to critically think and present their findings and results. 

	Reflection
	TEACHER REFLECTION/LESSON EVALUATION



	
	Additional Information
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