Lab #4: Is Yawning Contagious?



Directions: Working in pairs, work through Lab #4. You should use this Word file to take notes and record output as you proceed through the lab. 
Goals for this lab:

· Investigate a research question comparing two groups on a categorical response variable through simple numerical and graphical summaries.
· Continue to explore the concept of “statistical significance” and p-values for the scenario of comparing two groups on a categorical variable.
· Use the results of a designed experiment and sample data to draw conclusions about a population or process.
NAMES>> 



Step 1: Ask a research question
(a) Summarize the research question for this study.

>>


Step 2: Design a study and collect data
(b) Review the results of the design of this study and write a paragraph summarizing:
· Was this an observational study or an experiment? Explain how you are deciding.

· What is one observational unit in this study? How many are there?

· Briefly describe the sample that participated in the study. Was random sampling used in selecting the participants for the study?

· Identify the explanatory variable and response variable for these data. Why do you think they used a “treatment” group and a “control” group rather than only a treatment group? 
· Was random assignment used in splitting the subjects into the treatment and control groups?



Step 3: Explore the data
(c) Complete the two-way table below.
	
	
	Explanatory variable
	

	
	
	Seed
	NoSeed
	Total

	Response variable
	Yawn
	>>
	>>
	>>

	
	NoYawn
	>>
	>>
	>>

	
	Total
	>>
	>>
	>>


(d) Numerical summary: To numerically compare the two groups, calculate (by hand) the conditional proportion of participants who yawned in each treatment group, and observed difference as follows:
Of the 34 subjects in the Seeded group, what proportion of these subjects yawned?
 >>  
Of the 16 subjects in the Control (no seeding) group, what proportion of these subjects yawned? 
>>  
Calculate the observed difference in these conditional proportions:


Seeded Group Proportion – Control Group Proportion = Observed Difference 
>>  
(e) Graphical summary: Use technology to create a graph comparing the yawning rates between the two groups. 
Introduce the graph to the reader/make a title>> 

Copy and paste your graph into the space below.
(f) Summarize what these numerical and graphical summaries reveal about the sample.  In particular, 

· How often did people yawn in this study?
· What did you learn about the differences between these two treatment groups? (cite your numerical and graphical evidence)

· Do the data appear to provide preliminary evidence for the claim that yawning is contagious? (are the observed results at least in the conjectured direction?)

>>  
Side Notes: There is a difference between saying one treatment is effective (e.g., did most people in the group yawn) and saying one treatment is more effective than another (e.g., was the conditional proportion of success higher in one group than the other).  There is also a difference between saying “a difference of 10%” and “a difference of 10 percentage points” – you mean the latter.


Step 4: Draw Inferences Beyond the Data

Simulation under the null hypothesis
(g) Record the results of your ONE “could have been” random assignment with the colored cards in the table below. 

	Outcome
	Treatment Group
	Total

	
	Yawn Seed
	No Seed
	

	Yawn
	>>
	>>
	14

	No Yawn
	>>
	>>
	36

	Total
	34
	16
	50


(h) Compute the difference in the proportion of yawners in each treatment group for this table.  (Show your work.)

>>  
(i) How does the "could have been" difference in proportions you simulated in (g) compare to the actual observed difference in conditional proportions found by the Mythbusters (more extreme or less extreme)?
>>  
(j) Using the applet, examine one could-have-been outcome resulting from the random assignment of the subjects to the two treatment groups under the null hypothesis that the yawn seed did not make a difference. Report and verify (show your work) the value reported for the difference in proportions based on the generated table, in the space below.

Paste a screen capture of your simulated two-way table here.
Calculation details of difference in simulated conditional proportions >>  
(k) Examine a second simulation of the random assignment process under the null hypothesis. 
Paste a screen capture of your second simulated two-way table here. 
Report the difference in the conditional proportions of the two treatment groups.  Is the difference in conditional proportions this time the same as that obtained in (j)? Did you expect them to be the same? Explain.
>>  
(l) Now look at a large number of such repetitions to see the long-term pattern in the results. 
Introduce the graph to the reader/make a title>> 

Copy and paste in the space below a screen capture of the null distribution dotplot generated with the shaded values and the approximate p-value displayed.  
(m) What values are shaded red for the p-value and why? [Hint: If you had shaded them yourself, how would you know which ones to shade?]
>>  


Analysis

(n) For the simulation you created, map the components to the research study:

	Null hypothesis:
	>>

	One repetition:
	>>

	Statistic:
	>>
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	The previous question is important. Ask the instructor or TA if you are not sure.


(o) Confirm that the mean of your dotplot results is approximately zero. Explain why it makes sense for the observations in this dotplot to have a mean of about zero.
>>  
(p) Interpret the resulting p-value in context (see hints in online lab):

>>  
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	The previous question is important. Ask the instructor or TA if you are not sure.


(q) Evaluate the p-value: Does this p-value provide strong evidence against the null hypothesis? Clearly indicate how you are deciding.
>>  
(r) Calculate the observed statistic for this study. How has it changed from the statistic you used earlier? Predict how this will change the p-value of the study and therefore the strength of evidence against the null hypothesis.
>>  
(s) Determine the p-value for the actual study. Was your prediction correct?

>>  
Estimation
(t) First, use the 2SD method to approximate a 95% confidence interval:

What SD did the applet give for the null distribution in (s)? >>  
Lower bound = Observed difference in proportions – 2SD>>  

Upper bound = Observed difference in proportions + 2SD: >>  
(u) Theory-based confidence interval

Copy and paste in the space below a screen capture of the 95% confidence interval from the applet.  



Conclusions

(v) Write a paragraph summarizing your analysis of the actual study result and addressing the following issues:
Significance: In light of your answers to the previous question, would you say the results obtained by the researcher’s provide strong evidence that yawn seeding is more effective than the no-yawn seeding in creating yawns? Do you agree with the Mythbusters’ conclusion that there is “little doubt, yawning seems to be contagious”? Explain, as if discussing this with the hosts Jamie and Adam!
Estimation: Write a one-sentence interpretation of your interval in the context of this study using the guidelines from the previous page. (Would you consider it a large difference even if it had been significant?)
Causation: Also consider the design of the study. Is it appropriate to draw a cause-and-effect conclusion here? Justify your answer.
Generalizability: Again consider the design of the study. To what population are we willing to generalize the results of this study? Justify your answer.

>>  


Submitting Your Lab Report:
To submit your report:

· Review your answers, both to proofread and to assess your understanding. 

· Make sure the screen captures are integrated into the body of your Word file (ask for help on formatting these images).  Also make sure you have “introduced” or titled the figures before you show them.
By putting both names on this report, you are acknowledging that you both contributed substantially to this report.
1

