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Question 1 

 
Intent of Question 
 
The three primary goals of this question are to assess a student’s ability to: (1) construct a stemplot from a given 
data set; (2) describe the important features of the plot; and (3) discuss how a single measure of centrality fails to 
convey important features of the plot.  
 
Solution 
 
Part (a): 
 

0| 89 
1| 26878993640 
2|  
3| 3856 
4| 143    Legend: 1| 2 represents 12 questions answered correctly  

 
   OR, with ordered leaves (not required) 
 

0| 89 
1| 02346678899 
2|  
3| 3568 
4| 134   Legend: 1| 2 represents 12 questions answered correctly 

 
   OR, with repeated stems (leaves may be ordered or not) 
 

0H  89 
1L   0234 
1H  6678899 
2 L 
2H  
3L   3 
3H  568   Legend: 3H 6 represents 36 questions answered correctly 
4L   134       4L 1 represents 41 questions answered correctly 

 
Part (b): 
 

The most striking feature of the plot is that the scores cluster into two groups, one concentrated in the 
mid-teens and the other in the high 30s (or one with relatively low scores on the exam and one with 
relatively high scores). There are no scores in the 20s. 

 
Part (c): 
 

A measure of center might fall between the two groups (as does the mean of 22.95 here) where there is no 
data and would not provide an accurate picture of student performance on the exam. It would not indicate 
that students tended to score either very well or very poorly on the exam. 
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Question 1 (continued) 

 
Scoring 
 
This question is scored in four sections: section 1 is part (a), and sections 2 to 4 consist of elements of parts (b) 
and (c).  
 
Section 1 is scored as either essentially correct (E) or incorrect (I).    
 
Section 1 is essentially correct (E) if in part (a) the student gives a correctly constructed stemplot. Any other type 
of plot is incorrect (I). 
 
NOTE: One or two misplaced or omitted leaves can still be considered essentially correct as long as the important 
features of the display are not altered. 

 
Parts (b) and (c) are scored together in three sections, each of which is scored as essentially correct (E), partially 
correct (P), or incorrect (I). 
 
Section 2 is essentially correct (E) if in either part (b) or (c) the student clearly notices: 

1. that there are two groups; 
2. that there is a gap in the middle of the distribution; 
3. the relative or specific positions of the two groups,  

 OR  
       the location of the gap,  
 OR  
              a general measure of location (such as mean, median, or the fact that most scores fall between 10 and    
       19). (Median = 18, mean = 22.95) 

 
Section 2 is partially correct (P) if the student notes two out of the three. 
 
Section 3 is essentially correct (E) if in part (b) or part (c) the solution is given in the context of the problem and 
is communicated well. 
 
Section 3 is partially correct (P) if the student mentions the context (for instance, using the word “scores”), but 
communication of the context is weak. 
 
Section 3 is incorrect (I) if the context is not mentioned at all. 
 
Section 4 is essentially correct (E) if in part (c) a valid reason is given for why a measure of center is not 
sufficient for data of this type (with the two groups and a gap). If, for instance, the reasoning would apply equally 
well to other shapes, it is not sufficient. 
 
Section 4 can be at most partially correct (P) if a student does not recognize the groups or gap. It is partially 
correct if the student compares the mean and median and cites outliers or skewness as the reason why a measure 
of center is not sufficient, or if a general reason is given for why a measure of center is not sufficient. (For 
instance, the student may say that center alone without some measure of spread is never sufficient.) 
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Question 1 (continued) 

 
4 Complete Response 
   
 All four sections essentially correct 
  
3 Substantial Response  

 
 Three sections essentially correct and no sections partially correct  

     OR 
 Two sections essentially correct and two sections partially correct 

 
 2 Developing Response 
 

 Two sections essentially correct and no sections partially correct 
      OR 

 One section essentially correct and two sections partially correct 
 
Note: A score cannot exceed 2 if (1) the student fails to notice either of the two distinct groups of scores 
or the gap between the groups, and (2) the response to part (c) mentions neither the two groups nor the 
gap.   

 
 1 Minimal Response 
 

 One section essentially correct and no sections partially correct 
     OR  

 No sections essentially correct and two sections partially correct 
 
If a response is between two scores (for example, 2½ points), use a holistic approach to determine whether 
to score up or down depending on the strength of the response and communication.
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Question 1 
 
Sample: 1A 
Score: 4 
 
This is a complete response that displays an appropriate stemplot and recognizes the main features of the data. 
The stem display presented in part (a) is correct except for a value of 18 that was incorrectly substituted for a 
value of 19. This was considered to be a minor error that did not detract from the overall score. The response to 
part (b) recognizes the gap between reports of 19 and 33 correctly answered questions on the test, and two distinct 
groups of scores are also noted in part (c). The discussion in the context of student scores is most evident in the 
response to part (c). The last sentence clearly explains how a single measure of center could mislead students to 
believe that there were exam scores in the gap where no scores were reported.   
 
Sample: 1B 
Score: 3 
 
This is a substantial response that displays an appropriate stemplot and recognizes the lack of tests with between 
20 and 30 correctly answered questions, but it does not adequately explain why a single measure of center would 
be misleading. An appropriate stem display is presented in part (a). The response to part (b) recognizes the gap 
and describes its location by reporting that there are no scores in the 20s. By also giving the range of the test 
scores and noting that many scores are in the teens, the response recognizes two groups of scores without 
explicitly describing both groups. This discussion is presented in a test-score context. Although the response to 
part (c) refers to the lack of middle values and non-normality of the test scores, it fails to clearly explain why a 
single measure of center would be misleading. 
 
Sample: 1C 
Score: 2 
 
This is a developing response that displays an appropriate stemplot and recognizes two clumps of data, but it fails 
to explain why reporting only a single measure of center would be misleading. An appropriate stem display is 
presented in part (a). The response to part (b) reports a variety of summary statistics that are not useful in 
describing the two distinct groups feature of the recorded exam scores, but it does report the locations of two 
clumps of data in a way that implies recognition of a gap in the reported test scores. The response to part (c) fails 
to clearly explain why a single measure of center would be misleading. None of the discussion in parts (b) and (c) 
is clearly presented in the context of test scores or the number of questions answered correctly on a test. 
 
 
 
 
 


