
AP Statistics      Name: 

Experimental Design Practice 

 

Tennis 

In competitive sports, video recorders have been used more frequently in recent years.  Some people 

believe that video recording may make the athletes more nervous and actually decrease their performance.  

You have been asked to design an experiment to investigate this issue for high school tennis players.  You 

will use the accuracy of tennis serves as your response variable, and the number of successful serves out of 

100 as your performance measure.  The  subjects for your experiment are 60 high school male tennis 

players of varying ability who have volunteered for the experiment. 

 

a)  List the treatments in your experiment. 

 

 Treatment 1:  Subjects video recorded while serving 

 Treatment 2:  Subjects not video recorded while serving 

 

 

b)  Discuss two possible extraneous factors and how they could be directly controlled.  What is the 

advantage of direct control? 

 

 1)  All tennis players tested on the same court 

 2)  All tennis players tested in the same weather 

 3)  All tennis players serve 50 from each side, 25 from left, 25 from right 

 

 The purpose of direct control is to reduce variability so that differences can be more easily seen. 

 

c)  Suggest one blocking scheme based on the experiment above. 

 

 Block by tennis experience or rating (say, two groups, top half vs bottom half of their rating on the  

 team) 

 

 

d)  Describe a completely randomized design for this experiment. 

 

 

 Put 60 names in a hat.  Shake the hat.  Draw out 30.  They will go to treatment 1.  The rest will go 

 to treatment 2. 

 

 

e)  Explain the advantage of randomization in the experiment above.  How exactly does it help? 

 

 

 It creates roughly equal treatment groups on extraneous variables so that the only difference  

 between the groups is the explanatory variable.  This also helps eliminate confounding variables. 

 

 

 

f)  Can you use this study to generalize to the population of male high school tennis players?  Explain. 

 

 No.  These were volunteers.  They were not randomly selected, so not likely to be a  

 representative sample.  For example, they might be more willing to be video recorded,  

 which would skew the results toward not having an effect on the players. 

 



Mosquitos  (2005 AP Exam, Form B, #3) 

In search of a new mosquito repellant that is safer than the ones that are currently on the market, scientists 

have developed a new compound that is rated as less toxic than the current compound, thus making a 

repellant that is safer for human use.  Scientists also believe that a repellant containing the new compound 

will be more effective than the ones that contain the current compound.  To test the effectiveness of the 

new compound versus that of the current compound, scientists have randomly selected 100 people from a 

single state. 

 

Up to 100 bins, with an equal number of mosquitos in each bin, are available for use in the study.  After a 

compound is applied to a participant’s forearm, the participant will (shudder) insert her or his forearm into 

a bin for one minute, and the number of mosquito bites on the arm at the end of that time will be 

determined. 

 

a)  Suppose this study is to be conducted using a completely randomized design.  Describe a randomization 

process for this study. 

 

 Treatment 1:  People receive old compound 

 Treatment 2:  People receive new compound 

 

 Response variable:  Number of bites 

 

 Write all 100 names on slips of paper.  Put them in a hat.  Shake the hat.  Draw out 50 names.  

 They will go to treatment 1.  The rest will go to treatment 2.  People will be assigned to bins in the  

 order drawn. 

 

 

 (Inference procedure: 2-sample t-test!) 

 

 

b)  Suppose this study is to be conducted using a matched-pair design.  Describe a randomization process 

for this study. 

 

 Treatment 1:  People receive the old compound on the left forearm, and the new compound on the  

   right forearm 

 Treatment 2:  People receive the new compound on the left forearm, and the old compound on the  

   right forearm 

 

 Response variable:  Left arm bites - right arm bites  

 

 Write all 100 names on slips of paper.  Put them in a hat.  Shake the hat.  Draw out 50 names.  

 They will go to treatment 1.  The rest will go to treatment 2.  People will be assigned to bins in the  

 order drawn. 

 

 

 (Inference procedure: 1-sample t-test of differences!) 

 

 

c)  Which of the designs, the one in part (a) or the one in part (b), is better for testing the effectiveness of 

the new compound vs. the current compound?  Explain. 

 

 The matched pair design is better.  It controls person-to-person variability in bite response.  That  

 ultimately reduces variability of the responses and makes differences easier to see. 

 


