	Algebra II/Unit 4/Lesson Seed	[PROM TIME]



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 

Standard
· S.IC.5 Use data from a randomized experiment to compare two treatments; use simulations to decide if differences between parameters are significant.(major)

	Purpose/Big Idea:
The standards in this cluster require the evaluation of data to make and justify decisions. With such standards, a certain amount of practice is required to help build fluency. This activity is called Prom Time. Prom Time works well as a means of introducing the concept of inference and decision-making. 

This activity provides a means for having students to work collaboratively and provides a technology extension to help strengthen student's ability to generate and analyze larger data sets. This activity is best used as a developmental component.   

	Materials:
· 30 equally sized pieces of paper for each pair of students or index cards
· Dot plot drawn on the board (label from -0.80 to 0.80 using the entire length of the board)
· Computer (if the simulation on the applet is to be used)

	Description of how to use the activity:

ACTIVITY BACKGROUND INFORMATION:
Students have learned previously that the wording of a question can create bias.  Suppose that two high school students, Alexis and Mariah decided to investigate this question by asking high school students two different versions of a question about the Senior Prom.

 Here are the two versions of the question they asked:
Version #1
Don’t you think that the Senior Prom should be held in the school gym to save money on the ticket price?

Version #2
Do you think that the Senior Prom should be held in the school gym to save money on the ticket price?

Note that the two questions are essentially asking the same thing. Alexis and Mariah speculate that the simple changing of one word will result in a lower proportion of students answering “Yes” to the second version of the question.  

Alexis and Mariah randomly select a group of 30 seniors to ask whether or not they think the prom should be in the gym.  From the group of 30 randomly selected seniors, Alexis and Mariah randomly select 17 students and ask them Version #1 of the question. The remaining 13 students from the group of 30 are asked Version #2 of the question. 

 Here are the results:

	
	Version #1
	Version #2
	TOTAL

	Yes
	11
	4
	15

	No
	6
	9
	15

	Total
	17
	13
	30




The difference in the proportions of students who said “Yes”
(Version 1 – Version 2)
was

                         Difference of Proportions = 
 
Does this difference provide convincing evidence that the wording of the questions has an effect on the student’s answer or could the difference be due to chance?

To simulate whether the difference in the wording of the questions had an effect on the student’s answer or whether the differences occurred due to chance have students complete the activity below.



















ACTIVITY:
1. Give each pair of students 30 pieces of paper that all have the same shape and size.
2. Instruct each pair of students to:
a.  Write “Yes” on 15 pieces of paper and “No” on 15 pieces.  
b. Shuffle the pieces of paper well to randomize the response. 
c. Divide the stack of well shuffled cards into two piles. 
i. Pile 1:17 cards to represent the students who were asked Version 1. 
ii. Pile 2:13 cards to represent the students who were asked Version 2.
d. Count the number of Yeses’ and No’s in each pile and record the data in a table such as the one shown above. 
e. Calculate the difference in proportion of “Yes” responses for the two groups
[bookmark: _GoBack] (
Pile 1
Pile 2
Simulates
Version #1 of the Question
Version #2 of the Question
Total number of “Yes” cards in the pile
Total # of “Yes “Cards 
in
Pile 1 + Pile 2 =
 15 Cards
Total number of cards in the pile
17
13
Total  # Cards in 
Pile 1 +Pile 2=
30 Cards
)










Difference of Proportions =



3. Draw a line on the board for a dot plot.  Label the scale from -0.88 to +0.88. ( Ask why not label the scale from -1 to 1)
4. Each pair of students should record their difference on a dot plot on the board.
5. Have each pair of students repeat this process several times recording the difference in proportions on the dot plot each time.  Have students conduct enough repetitions so that the total number of dots on the plot is at least 50. 
6. Examine the dot plot to determine how often a difference of 0.34 or greater would occur due only to chance.  
a. They should count how many trials (out of the total number of trials) resulted in a difference of 0.34 or greater.  Determine whether the result is likely or unlikely to occur.  [When students randomly assign the 30 cards into two groups, we are assuming that the wording of the question (treatment) doesn’t affect their answer.  In other words, if the student was given the other question, they would answer the same way.]  
7. Determine what conclusion can be made about the effect of the wording of the question.

     Here is an example of what your class dot plot might look like after 50 trials.
 (
This vertical line represents the difference proportion obtained when Alexis and Mariah asked 30 randomly selected seniors the two versions of the question. 
 Recall that this value was 0.34.
)[image: ]

Only 2 trials out of 50 resulted in a difference of 0.34 or greater.  For this mock set of data, since the number of times that the difference between the proportions was small (unusual) and this was a randomized experiment, we can conclude that the wording of the questions caused a lower proportion of students to answer “Yes” to the second question.


8. To simulate this process using more trials, use the Two-Way Table Simulation applet at http://www.rossmanchance.com/applets/Friendly1/friendly1.html.  Enter the number of successes and number of failures in the table and look at the difference in the proportion of successes.  Click on “Difference in Proportion of Black/Successes”.   
9. Based on the computer simulation, would your conclusion change?
10. The computer simulation will allow students to simulate the re-randomization process for comparing any two proportions.  
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