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 Experimental units are the objects of interest in the experiment. 

 A completely randomized design is an experimental design in which the 

treatments are randomly assigned to the experimental units. 

 If the experimental units are heterogeneous, blocking can be used to form 

homogeneous groups, resulting in a randomized block design. 

課本範例說明 (p.621~) 

• Example：Air Traffic Controller Stress Test 

– A study measuring the fatigue and stress of air traffic controllers resulted 

in proposals for modification and redesign of the controller’s workstation. 

After consideration of several designs for the workstation, three specific 

alternatives are selected as having the best potential for reducing 

controller stress. The key question is: To what extent do the three 

alternatives differ in terms of their effect on controller stress？ 

– Controllers are believed to differ substantially in their ability to handle 

stressful situations. 

– When considering the within-group source of variation (MSE), we must 

realize that this variation includes both random error and error due to 

individual controller differences. 

– Each controller in the sample is tested with each of the three workstation 

alternatives  blocks 



Ch13.4 Randomized Block Design 

 

pp.623-624 

 

 



Ch13.4 Randomized Block Design 

 

 

 

 



Ch13.4 Randomized Block Design 

 
The p-value ≤ α = .05 (where F = 5.53). (Excel provides a p-value of .024).  Therefore, 

we reject H0：μ1 = μ2 = μ3 and conclude that the population mean stress levels differ 

for the  three workstation alternatives. 
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(b) 

The mean test scores for the three sections are 502 for critical reading, 515 for 

mathematics, and 494 for writing. Because the writing section has the lowest average 

score, this section appears to give the students the most trouble. 
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