MSDE Mathematics Lesson Seed 
	Domain 
· Making Inferences and Justifying Conclusions S-IC

Cluster Statement 
· Make inferences and justify conclusions from sample surveys, experiments, and observational studies.
 
Standards 
· S.IC.3 Recognize the purposes of and differences among sample surveys, experiments, and observational studies; explain how randomization relates to each. (additional)

· S.IC.5 Use data from a randomized experiment to compare two treatments. (additional)


	Purpose/Big Idea
To generate data using random assignment in order to describe the difference between two treatments. 

Students will:
· help design the randomization procedure for an experiment. 
·  participate in a randomized experiment. 
·  calculate and compare means from the two treatments. 
·  discuss the concept of significance and Law of Large Numbers.


	Materials: 
· List of words for each student (attached)
· Timer 
· Blank sheet of paper for each student
· Two-column record sheet for teacher (attached)

	Description of how to use the activity:
Before class:
· Make copies of the included list of words. Half of your students should receive the list of words copied onto a brightly colored piece of paper.  The other half of your students should receive the list of words copied onto a pale colored piece of paper. During class:
· Explain to students how the purpose of randomization is different in an experiment than in a sample
· In a sample, the observational units must be a random sample of the population to be representative.
· In an experiment, we randomly assign to treatment groups in order to reduce bias in our groups.
· Introduce the purpose of the experiment by telling this story: “Many students complain that bright colored paper is distracting and would prefer worksheets to be on muted shades. Today we will conduct an experiment to see if there is a significant difference between the number of words students can memorize when given a list of words on bright colored paper vs. pale colored paper. Half of you will receive words on bright paper and the other half will receive the same words on pale paper.”
· Have students develop and defend an appropriate method for the teacher to assign treatments. The method must include the use of an appropriate randomizing device and clear directions on how to use the device.
· Each student flips a coin. Heads: bright, Tails: pale.
· Each student randomly generates a 1 or 2 on their calculator: 1: Bright, 2: Pale.
· Each student selects a card from a deck: Black: Bright, Red: Pale.
· Put all the students’ names on equally sized pieces of paper.  Put in a bag and shake well.  The first (half of the class) of the names drawn receive the bright paper and the names remaining in the bag receive the pale paper.
· As a class, select the best and most feasible method of assigning treatments.
· Implement the method and hand out a worksheet to each student face down.
· Instruct students that they will get 30 seconds to memorize as many words as they can from the sheet.
· Let students look at the paper for 30 seconds.
· After 30 seconds, everyone turns the paper back over and is given one minute to record on a separate paper how many words they remember. 
· Have students check to make sure all their memorized words were on the original list and count all the legitimate words memorized. 
· [bookmark: _GoBack]Collect the number of words memorized from each student and record on the two-column record sheet. 
· Find the mean for both sets of data and compare. 


	Guiding Questions:
· Is there a difference in the means for both groups?
· Is the difference in the means significant? (there is no right or wrong answer to this question. Students can argue both ways with appropriate justification.) 
· Discussion should take place on if the difference in the means is “large” or “small”.
·  “Small differences” in means does not necessarily indicate significant results. 
· If we did the experiment again, would we expect the same results? How might the results differ?
· Why was random assignment necessary?
· Why would it be better to do the experiment on a larger sample of students?
· How does the method of assigning treatments (type of paper) affect the sizes of the treatment groups?


	Modifications and Extensions:
· Introduce a control group by having a third treatment of white paper. 
· Compare treatments among gender. Do boys memorize more words on pale or bright paper? Do girls? 
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Desk
Sun
Moon
Drink
Pencil
Dinosaur
Idea
Program
Sweater
Guest
Action
Pepper
Clamp
Socks
Watermelon
Coffee
Government
Garbage
Bruise
Mammal
Report
Turkey
Nation
Surprise
Calculator
Fever
View
Coil
Wreck
Whisper



	Number of Words Memorized

	Bright Paper
	Pale Paper
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