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Question 1 

Overview 

The primary goals of this question were to assess a student’s ability to (1) describe the distribution of a 
quantitative variable based on a histogram and (2) determine the effect of changing one data value on the 
mean and the median. 

Sample: 1A 
Score: 4 

In part (a) the first sentence of the response includes a correct description of the shape of the distribution in 
context, which satisfies components 1 and 5. The next two sentences provide reasonable statements about 
the variability in tip amounts, satisfying component 4. The comment that “The median tip is between 2.5 
and 5 dollars” satisfies component 3 (center). The response concludes with a statement about the gap and a 
marginal comment about a possible outlier, which satisfies component 2. With all five components satisfied, 
part (a) was scored as essentially correct. In part (b) the response correctly indicates that the mean would 
increase if the $8 tip had been $18 because “the sum of all the tips is now higher.” This efficient comment 
satisfies components 1 and 2. The response goes on to address the fact that the median would not change 
“because both 8 and 18 dollars are above the median,” which satisfies components 3 and 4. With all four 
components satisfied, part (b) was scored as essentially correct. Because both parts were scored as 
essentially correct, the response earned a score of 4. 

Sample: 1B 
Score: 3 

The first sentence in part (a) satisfies components 1 (shape) and 5 (context). The second sentence about 
center — median is approximately $3 — satisfies component 3. The third sentence satisfies components 2 
(outlier/gap) and 4 (variability). With all five components satisfied, part (a) was scored as essentially correct. 
Part (b) begins with a statement that the mean would increase, satisfying component 1. While the comment 
“adding/subtracting affects the mean” is not clear, the comment is followed by a correct justification of why 
the mean increases (sum increases), which satisfies component 2. The response clearly indicates that the 
median would not change, satisfying component 3. However, the final sentence does not give an adequate 
justification of why the median would still be “in the (2.5, 5) range” based on the fact that $8 and $18 are both 
above the median. Therefore component 4 is not satisfied. With three of four components satisfied, part (b) 
was scored as partially correct. Because one part was scored as essentially correct, and one part was scored 
as partially correct, the response earned a score of 3. 

Sample: 1C 
Score: 2 

In part (a) the first sentence satisfies component 3 (center). The second sentence describes the shape of the 
distribution as skewed right, which satisfies component 1. The third sentence includes both a reasonable 
comment “standard deviation near 2-3 dollars“ and an incorrect comment “range of $25“ about variability. 
Therefore component 4 is not satisfied. No mention is made of the gap or outlier or of the context, so neither 
component 2 nor component 5 is satisfied. With only two of five components satisfied, part (a) was scored as 
incorrect. The response in part (b) satisfies components 1 and 2 by stating that the mean would increase by 
$10/60 (about 16 cents). Components 3 and 4 are satisfied by the statement “The median would remain 
unchanged because both $8 and $18 are in the upper half of the distribution.” With all four components 
satisfied, part (b) was scored as essentially correct. Because one part was scored as essentially correct, and 
one part was scored as incorrect, the response earned a score of 2. 
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