STAT 217: STATISTICAL METHODS

FALL 2015
Lab #5: Effects of Sleep Deprivation
Due:    Tuesday, Oct. 3, beginning of class
No late work will be accepted!



Directions: Working in pairs, work through Lab #5 (instructions on PolyLearn). 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 through simple numerical and graphical summaries comparing two groups on a quantitative response.
· Continue to explore the concept of “statistical significance” and p-values for the scenario of comparing two groups on a quantitative variable.
· Estimate and interpret a confidence interval for the difference in two population means.
· Use the results of a designed experiment and sample data to draw conclusions about a population.
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Step 1: Ask a Research Question

Do subjects who are not sleep deprived tend to have larger improvements in performance on a visual discrimination task than subjects who are sleep deprived?



Step 2: Design a Study and Collect Data
(a) In your report (now or later) write a paragraph (not just a listing of terms) summarizing how the data were collected for this study (you may also want to review the study details on page 1 of the online instructions). (See guidelines in online lab.)
Also types of variables?
>>  


Step 3: Explore the Data
(b) Use the Descriptive Statistics applet to produce a graphical summary comparing the responses (improvement scores) of the two explanatory variable groups. Note: A negative improvement score indicates the subject did worse on the (Day 4) testing.


Copy/paste your output here.

(c) Compare the distributions of the improvement scores (as best you can with so few observations) between these two groups. (See guidelines in online instructions.) 
>>  
(d) Also address the following questions:

· Report the observed difference in the mean improvement scores for the two treatment groups (unrestricted - deprived). >>  
· Is this difference a statistic or parameter? Explain. >>  
· Does it appear that sleep-deprived subjects who were given the chance to "catch up" on sleep were subsequently able to perform as well as subjects getting unrestricted sleep on this visual discrimination task? Clearly explain how you are deciding. >>  
· Conjecture whether you expect this difference will turn out to be “statistically significant” and state why or why not based on what you have seen in the sample data so far. >>  


Step 4: Draw Inferences Beyond the Data - Significance
(e) State, in symbols, your null and alternative hypotheses for this study. 

>>  
(f) Create a null distribution of 1000 repetitions of the random assignment process.



Paste screen capture from applet, with p-value, here.

Identify the following components of the simulation (see p. 334)
	Null hypothesis 
	>>  

	One repetition 
	>>  

	Statistic 
	>>  


(g) Summarize what you have learned from this simulation.
· Describe the shape, center, and spread (with appropriate numerical support) of this distribution.

>>  

· This distribution should center around zero, why? Explain.
>> 
· Where does the difference in group means (unrestricted group - deprived group) observed by these researchers fall in this graph (near the middle or in a tail)? Is such an outcome surprising when the null hypothesis is true? Enough for you to reject the null hypothesis? How are you deciding? 
>>  
· Calculate a standardized statistic by taking the observed statistic minus the mean specified by the null hypothesis, and then dividing by your estimate of the standard error of the statistic (the standard deviation of the null distribution). Show the details of your calculation and interpret your result.
>>  

· Interpret the p-value in your own words: If we repeatedly….   

(Don't simply decide whether it's small, but explain what it measures: The proportion of whats that do what assuming what?).

>>  

Step 4: Draw Inferences Beyond the Data – Estimation

(h) Informal confidence interval: Use the observed statistic and the standard deviation from your null distribution and the two standard deviation short cut to approximate a 95% confidence interval. Show the details of your calculation and report your interval in context. 
>>  


Step 5: Formulate Conclusions
(i) Summarize your conclusions as if to the readers of a popular science journal, including whether the observed difference is considered statistically significant (with justification), what you estimate the size of the difference to be, whether you are drawing a cause and effect conclusion (with justification), and to what population (with justification). Be sure to justify these last two claims based on how the data were collected and the significance of the results.

>>  

Step 6: Look Back and Ahead

(j) Also discuss any potential problems with the study and how it could be improved if you were to conduct a follow-up study in the future. 

>>  



Application
(a) Suppose you wanted to compare the medians instead of the means.  Explain how you would modify your simulation.

>>  

(b) State the null and alternative hypotheses for this research question (in words).

>>  

(c) Use the applet to analyze whether the observed difference in sample medians is statistically significant.  Include a screen capture of your output and estimated p-value.

>>  

(d) How has the strength of evidence against the null hypothesis changed for this choice of statistic? 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). 
By putting both names on this report, you are acknowledging that you both contributed substantially to this report.
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