Workshop Statistics


Lab 2 Report
Remember: To return to the online lab pages for further instructions after each question.
Descriptive Statistics
(a) Use technology to organize the data in a two-way table of counts.
Copy and paste the table output into the space below.
(b) Numerical summary: To numerically compare the two groups, calculate (by hand) the conditional proportion of participants who yawned in each treatment group, and observe the 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 difference in these conditional proportions:


Seeded Group Proportion – Control Group Proportion = Difference

>> 
(c) Graphical summary: Use technology to create a segmented (stacked) bar graph comparing the yawning proportions between the two groups. Copy and paste your graph into the space below.
>> 


Discussion
(d) Review the results of this study and summarize what they reveal about the effectiveness of the yawn seed for the study participants. In particular, write a paragraph that addresses:
· What are the observational units and variable for these data?

· For what sample (and sample size) were these data collected? 

· What did you learn about the differences between the two treatment groups? (cite your numerical and graphical summaries)
· Do the data appear to support the claim that yawning is contagious?

Support your statements referring to the appropriate numerical and graphical summaries. Be sure to distinguish between a treatment being effective and one treatment being more effective than another treatment.

>> 


Statistical Inference: Simulation 

(e) For the simulated results presented in the lab, compute the difference in the conditional proportion of yawners in each treatment group.
>>  
(f) How does this fake result compare to the difference that the Mythbusters found? Which difference (yours or theirs) provides more evidence that the yawn seed is effective?
>>  
(g) Using the applet, obtain one simulated result. 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
	Control
	

	Yawn
	
	
	14

	No Yawn
	
	
	36

	Total
	34
	16
	50


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

>>  
(i) Using the applet, examine a second outcome resulting from a could have been random assignment of the subjects to the two treatment groups under the null hypothesis that the yawn seed did not make a difference. 
	Outcome
	Treatment Group
	Total

	
	Yawn Seed
	Control
	

	Yawn
	
	
	14

	No Yawn
	
	
	36

	Total
	34
	16
	50


Report and verify (show your work) the value reported for the difference in proportions based on the generated table, in the space below. Is the difference in conditional proportions this time the same as that obtained in (h)? Did you expect them to be the same?

>>  
(k) Now look at a large number of such repetitions to see the long-term pattern in the results. Copy and paste in the space below a screen capture of the dotplot generated with the shaded values and the approximate p-value displayed.  
>>  
(l) What region is shaded for the p-value and why?
>>  


Analysis

(m) For the dotplot you generated, what are the observational units and variable? (Hint: What would you do to add another dot to the dotplot?)

>>  
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	The previous question is important; ask for help if you are not sure.


(n) Around what value is the dotplot centered? Does it make sense for the dotplot to be centered around this value? Why or why not?
>>  
(o) Interpret the resulting p-value in context:

This proportion says that under the assumption that ___(state the null hypothesis in context)__________________, if we repeated this 



 many, many times, we would get results as extreme or more extreme than __(what was observed in the actual study)_______, in about __________% of the repetitions.
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	The previous question is important. Ask for help if you are not sure.


(p) Evaluate the resulting p-value.

Is this p-value small enough so that you would consider the researcher’s observed difference (or something more extreme) surprising under the assumption that yawn seeding is not effective?

>>  


Conclusions

(q) Draw appropriate conclusions (significance, causation, generalizability)

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”?

>>  
Causation: Also consider the design of the study. Is it appropriate to draw a cause-and-effect conclusion here? Why or why not?

>>  
Generalizability: Again consider the design of the study. To what population are you willing to generalize the results of this study? Justify your answer.


>>  


Application

Suppose instead they had obtained the following two-way table:

	
	yawn seed
	control group
	Total

	Yawned
	20
	8
	28

	Didn’t yawn
	48
	24
	72

	Total
	68
	32
	100


Descriptive Statistics:

(a) Use technology to produce numerical and graphical summaries for these data.  
Include your calculations for the difference in conditional proportions and a segmented bar graph for these data graphical here.

>>  
(b) How does the difference in conditional proportions and segmented bar graph change for this version of the data?

>>  
(c) Conjecture (state your intuition, no wrong answer) how you think the p-value for this table will compare to that of the actual study (larger, smaller, the same).

>>  
Statistical Inference:
(d) Paste screen capture of applet output with the p-value indicated here.
>>  
(e) How does the dotplot compare to the one for the actual study? (Look at things like where it’s centered and its overall consistency.)

>>  
(f) How does the p-value compare to that of the original study?  As you conjectured?

>>  
(g) What you consider the results from this experiment more or less statistically significant compared to the original study? (Be clear how you are deciding.)
>>  
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