Sample Size, Effect Size, and Statistical Significance

1.
Consider a well-known depression scale that has been normed to a mean of 20 and standard deviation of 10 (the scores can range from 0 to 40; high scores indicate more depression). 


Suppose that with all of your clinical experience you know that a 1 or 2 point elevated depression score is not important. A depression score that is elevated by at least 5 points above the normed mean, however, is clinically important.

Suppose you sample 10 college students and find a mean of 21 on the scale. Quickly compute zobs and determine if the result is statistically significant using alpha = .05 (that is, determine if you "reject the null hypothesis." You don’t have to go through all the steps of NHST, just compute zobs). Look up the zobs value in the z-table and determine pobs. Compute and take note of the effect size as well, recording all of your results in the table below.

Now suppose you sample 40 college students and find a mean of 21 again. Quickly compute zobs and determine if the result is statistically significant (alpha = .05). Look up the zobs value in the z-table and get pobs. Compute and take note of the effect size as well, recording all of your results in the table below.

Now, suppose you sample 100 college students and find a mean of 21 yet again. Quickly compute zobs and determine if the result is statistically significant (alpha = .05).  Look up the zobs value in the z-table and get pobs. Compute and take note of the effect size as well, recording all of your results in the table below.

Now, suppose you sample 1000 college students and find a mean of 21 yet again! Quickly compute zobs and determine if the result is statistically significant (alpha = .05).  Look up the zobs value in the z-table and get pobs. Compute and take note of the effect size as well, recording all of your results in the table below.

Finally, suppose you sample 5000 college students and, much to your surprise, you find a mean of 21 still again. Quickly compute zobs and determine if the result is statistically significant (alpha = .05). Look up the zobs value in the z-table and get pobs. Compute and take note of the effect size as well, recording all of your results in the table below.

__________________________________________________________________________

sample size                        zobs                     pobs                 effect size               significant?
__________________________________________________________________________

    10

    40

  100
 1000
 5000

_________________________________________________________________________

1. What appears to be the relationship between sample size and significance?

2. What is the relationship between sample size and effect size?

3. Keeping in mind that a 1 point deviation above 20 is clinically meaningless, what can you say about all five results?  Thinking more generally, is there a difference between saying a result is “clinically significance” (or clinically relevant) and saying it is “statistically significant?” 

4. Suppose you actually did conduct all five studies described above summarized in the table. What would be your conclusion? In other words, do you think that college students are higher or lower in depression than the comparison group?  How confident are you in your judgment?
 SEQ CHAPTER \h \r 1Single-Sample t-test
1.
A researcher applied a new, allegedly more effective, mosquito repellent to the forearms and legs of twelve volunteers and then exposed them to 100 mosquitoes for a fifteen minute period. The percentage of the total forearm and leg surface area that was successfully protected from mosquito "bites" was then calculated for each individual. The results are as follows:

                         75.6,  89.1,  90.2,  85.3,  72.0,  79.5,  74.1,  88.2,  90.9,  74.0,  92.5,  98.5 

The most effective mosquito repellent currently on the market offers a mean protection percentage of 76.0. The researcher expects the new repellent to exceed this competing value and represent a difference in population means. 


a.
Using an alpha level of .05, conduct a NHST on these data. Work through all of the steps of NHST, showing all of your work along the way.


b.
What type of error(s) might the researcher have made, Type I, Type II, Type III?


c.
Before collecting his data, what was the probability of making a Type I error? A Type III error?

d.
What must the researcher do to determine if he has made conclusion error?

e.
Enter the data into SPSS to check your results. 

f.  Using Word, write up the result for this study using APA style.

 SEQ CHAPTER \h \r 1 Dependent t-test
2.
A psychologist studying the effectiveness of his arachnophobia (fear of spiders) therapy measures the heart rates (in beats per minute) of 8 clients as they view a large tarantula up close in a glass case. After four sessions of learning about, observing, and briefly holding different spiders the therapist again measures the heart rates of his 8 clients as they view the tarantula in a glass case. The data follow:
                         Pre Therapy     Post Therapy


82

78


90

88


102

95


79

85


85

99


99

90


95

92


90

88

The therapist hypothesizes that if his therapy is effective for people in general, the heart rates of his clients (while viewing the tarantula) should decrease after therapy. Do the data support his hypothesis?  Use an alpha level of  .05 and conduct a NHST on these data. Work through all of the steps of NHST, showing all of your work, and interpreting the results along the way.

Enter the data into SPSS and check your results.

Using Word, write up the results using APA style. 
