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Unit 1.13B Experimental Design 
Justify each response using complete sentences and appropriate statistical vocabulary. 

1.  A city transportation department wants to compare two traffic signal timing patterns, Pattern 1 and Pattern 2, to 
see which reduces average commute delay. Because traffic differs substantially between morning rush hour and 
evening rush hour, engineers first separate testing periods into morning-rush and evening-rush. Within each time 
period, intersections are randomly assigned to run Pattern 1 or Pattern 2 for one week, and average delay time is 
recorded. 

a. Identify the type of experimental design used in this study. Justify your answer. 

 

 

b. Identify the blocking variable. 

 

 

c. Identify the treatments and the response variable. 

 

 

d. A city engineer says, "We didn't need to separate morning and evening. We could have just randomly 
assigned all intersections to a pattern." Given that delay likely differs between morning and evening 
rush hour, explain what would be lost if the engineers had done this instead. 

 

2. A call center wants to compare two headset models, Headset 1 and Headset 2, for call clarity. Twenty 
representatives are recruited. Each representative uses Headset 1 for one shift and Headset 2 for another shift, 
with the order of the two headsets randomly determined for each representative, and customers rate call clarity 
after each shift. 

a. What type of experimental design is used in this study? Justify your answer. 

 

 

b. What is matched, or paired, in this design, and why does that matter? 

 

 

c. Suppose the call center instead recruited 40 different representatives and randomly assigned 20 to use 
only Headset 1 and 20 to use only Headset 2. What type of design would this be? 

 

d. Explain one reason the call center might prefer the matched pairs design over the design described in 
part c. 

 

 

e. To analyze this experiment, should the call center compare the average clarity rating for Headset 1 to 
the average clarity rating for Headset 2 across all shifts, or find the difference in clarity rating for each 
representative and analyze those differences? Explain. 
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Choose the BEST answer. 
3. A factory groups its production lines by machine age, new, mid-age, or old, before randomly assigning 
a lubricant type within each group. This is 

(A) a completely randomized design 
(B) a matched pairs design 
(C) a randomized block design 
(D) a stratified random sample 

 
4. In a study testing two hand sanitizer formulas, 60 participants are randomly assigned, with no 
additional grouping, to use one formula for a week. This is 

(A) a randomized block design 
(B) a completely randomized design 
(C) a matched pairs design 
(D) a stratified random sample 

 
5. A study pairs each of 25 patients with a similar patient, matched by age and diagnosis severity, and 
randomly assigns one member of each pair to a new medication and the other to the standard 
medication. This is 

(A) an observational study 
(B) a completely randomized design 
(C) a stratified random sample 
(D) a matched pairs design 

 
6. In a study of two energy drink formulas on reaction time, researchers first split participants into 
caffeine-tolerant and caffeine-sensitive groups, based on a pre-survey, then randomly assign a formula 
within each group. A student claims caffeine tolerance is one of the treatments being tested. What is 
wrong with the student's claim? 

(A) Caffeine tolerance is the blocking variable, an existing characteristic used to group 
participants, not something the researchers assign 

(B) There can only be one treatment per experiment 
(C) Caffeine tolerance cannot affect reaction time 
(D) The energy drink formulas are the blocking variable 

 
7. In a matched pairs design comparing two study techniques, where each student uses both techniques 
on different practice tests, a student always uses Technique 1 first and Technique 2 second for every 
participant. What problem does this create? 

(A) None, since each student experiences both techniques 
(B) The design becomes a completely randomized design 
(C) Without randomizing the order, an order effect, such as improvement from practice, could 
be confounded with the comparison of techniques 
(D) The blocking variable becomes undefined 

 



   
 

 Answers to 1.13B Corrective Assignment #2 

1a. Randomized block design. Intersections are grouped by time period, morning rush or evening rush, an extraneous 
variable, before Pattern 1 or Pattern 2 is randomly assigned within each period. 

1b. Time of day (morning rush versus evening rush). 

1c. Treatments: Signal Pattern 1, Signal Pattern 2. Response variable: average commute delay time. 

1d. Without blocking, variation in delay caused by time of day would mix with variation caused by signal pattern, making 
it harder to isolate and precisely compare the two patterns. Blocking removes this extra variability from the comparison. 

2a. Matched pairs design. Each representative, the experimental unit, receives both treatments, Headset 1 and Headset 
2, with random assignment determining the order in which they use them. 

2b. Each representative is paired with themselves across their two shifts. Using the same person for both treatments 
removes representative-to-representative differences, such as speaking style or call volume, from the comparison of 
headsets. 

2c. A completely randomized design. 

2d. The matched pairs design controls for representative-to-representative variability since each representative serves 
as their own comparison, typically allowing a more precise comparison with fewer representatives than the independent 
groups design. 

2e. The call center should find the difference in clarity rating for each representative and analyze those differences. 
Because each representative used both headsets, the pair of ratings is not independent, so subtracting within each 
representative removes the representative's own baseline effect on ratings before comparing the headsets. 

3. (C) a randomized block design. 

4. (B) a completely randomized design. 

5. (D) a matched pairs design. 

6. (A) Caffeine tolerance is the blocking variable, an existing characteristic used to group participants, not something the 
researchers assign. 

7. (C) Without randomizing the order, an order effect, such as improvement from practice, could be confounded with 
the comparison of techniques. 

 


