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Question 5 
 
Sample: 5A 
Score: 4 
 
This essay correctly identifies the basic parts of the experiment. The response variable is the draft, or energy 
required to pull the plow. The treatments are the two types of hitches, and the experimental units are the two large 
plots of land. Part (b) clearly recognizes that the two large plots of land (experimental units) were randomly 
assigned to be plowed with one of the two hitches (treatments). The essay goes on to discuss the random selection 
of 25 points in each large plot at which measurements were made. This is random sampling, which should not be 
confused with randomization, the act of randomly assigning experimental units to treatments. Randomly selecting 
the points is a good thing to do, however, because it helps to avoid bias, and this discussion does not contradict 
the first sentence in which the appropriate use of randomization is recognized. A weakness in this response is that 
it indicates that randomization reduces variability. This is not correct. Since random assignment of experimental 
units to treatments converts potential sources of bias into random variation, randomization reduces bias but it does 
not reduce variability. Part (c) clearly recognizes that there is no replication in this study because each hitch was 
used to plow only one plot. Each hitch must be used in more than one plot to have replication. (The draft 
measurements taken at the 25 randomly selected points in each plot would be averaged to obtain a single average 
draft measurement for the plot, but taking several measurements on the same experimental unit is not true 
replication). Since each hitch is used on only one plot, and varying conditions across plots can affect the energy 
needed to pull the plow, any difference in draft due to the different hitches cannot be distinguished from the 
difference in the conditions in the two plots. The overall strength of responses and level of communication 
provided by this essay more than compensate for the weakness in the response to part (b), so this essay was scored 
as essentially correct. 
 
Sample: 5B 
Score: 3 
 
This essay incorrectly identifies the experimental units as the randomly selected points within the plots but goes on to 
correctly discuss randomization in part (b) in the context of randomly assigning the large plots to the hitches. Part (b) 
includes another good suggestion that the order in which the hitches were used should also have been randomized. 
Part (c) correctly recognizes the lack of replication in the study. Part (d) is only partially complete in the sense that it 
recalls the information given in the question that varying conditions between plots could affect draft, but it fails to 
make a connection with the inability to distinguish between treatment effects (how the hitches affect draft) and the 
difference between the two plots.   
 
Sample: 5C 
Score: 2 
 
This essay correctly identifies the draft as the response variable and plowing with the two different hitches as the 
treatments, but it incorrectly identifies the hitches as the experimental units. Part (b) recognizes the random 
assignment of plots to hitches. Part (c) states that there was no replication in the study but does not clearly explain 
the basis for that conclusion. In part (d) the essay indicates that changing conditions in the plots can affect draft, 
as stated in the first paragraph of the question, but does not make a clear connection to the inability to distinguish 
between treatment effects (how the hitches affect draft) and the difference between the two plots. The phrase “hinder 
the results of the study” does not provide sufficient clarity. This essay indicates some confusion about the treatments 
and experimental units, and the level of communication is not strong.   
 

 


