
PSY 200 

Problem Set 4 

1. Several factors influence the value obtained for the independent-measures t statistic.  Some 
factors affect the numerator of the t statistic and others influence the size of the estimated 
standard error in the denominator.  For each of the following, indicate whether the factor 
influences the numerator or denominator of the t statistic and determine whether the effect 
would be to increase the value of t (farther from zero) or decrease the value of t (closer to zero).  
In each case, assume that all other factors remain constant.  

 
a. Increase the difference between the two sample means. 
b. Increase the size of the two samples. 
c. Increase the size of the sample variances.  

 
2. One samples has SS = 35 and a second samples has SS = 45.  

 
a. Assuming that n = 6 for both samples, calculate each of the sample variances, then 

calculate the pooled variance. Because the samples are the same size, you should find 
that the pooled variance is exactly halfway between the two sample variances.  

b. Now assume that n = 6 for the first sample and n = 16 for the second.  Again, calculate 
the two sample variances and the pooled variance.  You should find that the pooled 
variance is closer to the variance for the larger sample.  
 

3. Do you view a chocolate bar as delicious or as fattening?  Your attitude may depend on your 
gender.  In a study of American college students, Rozin, Bauer, and Catanese (2003) examined 
the importance of food as a source of pleasure versus concerns about food associated with 
weight gain and health.  The following results are similar to those obtained in the study.  The 
scores are a measure of concern about the negative aspects of eating.  
 
Males Females 

n = 6 n = 9 

M = 31 M = 45 

SS = 490 SS = 680 

 
a. Based on these results, is there a significant difference between the attitudes for males 

and for females?  Use a two-tailed test with α = .05.  Be sure to report pooled variance, 
standard error, t, df, and t-critical. 

b. Compute r2, the percentage of variance accounted for by the gender difference, to 
measure effect size for this study.  



 
4. Friedman and Resonman (1974) have classified people into two categories: Type A personalities 

and Type B personalities.  Type As are hard-driving, competitive, and ambitious.  Type Bs are 
more relaxed, easy-going people.  One factor that differentiates theses two groups is the 
chronically high level of frustration experienced by Type As.  To demonstrate this phenomenon, 
separate samples of Type As and Type Bs are obtained, with n = 8 in each sample.  The individual 
participants are all given a frustration inventory measuring level of frustration.  The average 
score for the type As is M = 84 with SS = 740, and the Type Bs average M = 71 with SS = 660.  Do 
these data indicate a significant difference between the two groups?  Test at the .01 level of 
significance. Be sure to report pooled variance, standard error, t, df, and t-critical. 
 

5. What is the difference between a repeated-measures (i.e., within-subjects) design and an 
independent-measures (between subjects) design? Come up with an example of each (i.e., 
describe a hypothetical study for type of design). 
 

6. Research has proven that losing even one night’s sleep can have a significant effect on 
performance of complex tasks such as problem solving (Linde & Bergestroem, 1992).  To 
demonstrate this phenomenon, a sample of n = 20 college students was given a problem-solving 
task at noon on one day and again at noon on the following day.  The students were not 
permitted any sleep between the two tests.  For each student, the difference between the first 
and second score was recorded.  For this sample, the students averaged MD = 6.3 points better 
on the first test, with SS for the difference scores equal to 2375. 

 
a. Do the data demonstrate a significant change in problem-solving ability?  Use a two 

tailed test with α = .05.  Be sure to report standard error, t, df, and t-critical. 
b. Compute an estimated d to measure the size of the effect. 

 
7. The stimulant Ritalin has been shown to increase attention span and improve academic 

performance in children with ADHD (Evans, Pelham, Smith, et al., 2001).  To demonstrate the 
effectiveness of the drug, a researcher selects a sample of n = 25 children diagnosed with the 
disorder and measures each child’s attention span before and after taking the drug.  The data 
show an average increase of attention span of MD = 6.8 minutes with a standard deviation of s = 
5.5.  
 

a. Is this result sufficient to conclude that Ritalin has a significant effect on attention span?  
Use a two-tailed test with α = .01. Be sure to report standard error, t, df, and t-critical. 

b. Compute r2 and estimate Cohen’s d to measure the effect size of the drug.   


