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Question 5 

 
Intent of Question 
 
The primary goals of this statistical inference question are to assess a student’s ability to: (1) distinguish an 
observational study from an experiment; (2) state the appropriate hypotheses for a research problem;  
(3) check the appropriate conditions for an inference procedure; and (4) interpret standard results for an inference 
procedure that is unfamiliar to students. 
  
Solution 
 
Part (a): 
 

This is an experiment because the researchers imposed treatments by randomly assigning drivers to the two 
different conditions (simulated driving while talking on a cell phone versus simulated driving while talking to 
a passenger). 

 
Part (b): 
 

Let cellp  denote the proportion of drivers who miss an exit while using a cell phone and ppass denote the 
proportion of drivers who miss an exit while talking to a passenger. 
 
H0:  pcell = ppass 
HA:  pcell > ppass 

 
Part (c): 
 

The conditions required for a two-sample z-test of equal proportions are:  
(1)  independent random samples or random assignment, and  

(2)  large sample sizes 1 1 1 1 2 2 2 210, (1 ) 10, 10, (1 ) 10n p n p n p n p⎡ ⎤≥ − ≥ ≥ − ≥⎣ ⎦ . 

Random assignment is stated in the stem so the first condition is met. However, the numbers of successes 
( 7cell celln p =  and 2pass passn p = ) are both smaller than 10, so the large sample condition is not met in this 
situation.  Note: If the student uses the rule of thumb with 10 replaced by 5, then the number of successes for 
the second sample is still too small. 

 
Part (d): 
 

Interpretation: Assuming that talking on a cell phone and talking to a passenger are equally distracting (there 
is no difference in the two population proportions of drivers who will miss the exit), the p-value measures the 
chance of observing a difference in the two sample proportions as large as or larger than the one observed. 
 
Conclusion: Since the p-value 0.0683 is larger than 0.05, we cannot reject the null hypothesis. That is, we do 
not have statistically significant evidence to conclude that using a cell phone is more distracting to drivers 
than talking to another passenger in the car.   
 
Notice that if we increase the significance level to 0.1, then we could reject the null hypothesis and conclude 
that drivers are significantly more distracted when using a cell phone. 
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Question 5 (continued) 

 
Scoring 
 
Parts (a) and (b) are scored as essentially correct (E) or incorrect (I).  Parts (c) and (d) are scored as essentially 
correct (E), partially correct (P), or incorrect (I). 
 
Part (a) is scored as essentially correct (E) if the student indicates that this is an experiment because treatments 
were imposed. 
 
Part (a) is scored as incorrect (I) if no explanation is provided, or the student says that this is an observational 
study. 
 
Part (b) is scored as essentially correct (E) if the student correctly identifies the two population proportions with 
the correct hypotheses. Nonstandard notation must indicate reference to population proportions. 
 
Part (b) is scored as incorrect (I) if the student is clearly referring to the sample proportions. 
 
Part (c) is scored as essentially correct (E) if the student provides both conditions and correctly comments on 
both. 
 
Part (c) is scored as partially correct (P) if the student provides and correctly comments on only one of the 
conditions. 
 
Part (c) is scored as incorrect (I) if conditions are provided but no correct comments are given. 
 
Part (d) is scored as essentially correct (E) if the p-value is correctly interpreted AND the correct conclusion is 
provided AND context is given. 
 
Part (d) is scored as partially correct (P) if: 
 

i) either the p-value is correctly interpreted OR the correct conclusion is provided  
AND 

ii) context is given. 
 
Part (d) is scored as incorrect (I) if neither a correct interpretation of the p-value in context NOR a correct 
conclusion in context is provided. 
 
In part (d) if both an α and a p-value are given together, the linkage between the p-value and the conclusion is 
implied. If noα is given, the solution must be explicit about the linkage by giving a correct interpretation of the p-
value or explaining how the conclusion follows from the p-value. 
 
Note:  Any choice of an α  could have been made as long as the appropriate interpretation is made relative to that 
choice ofα . 
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Question 5 (continued) 

 
Each essentially correct (E) response counts as 1 point; each partially correct (P) response counts as ½ point. 

 
4 Complete Response 
    
3 Substantial Response  

 
 2 Developing Response 

 
 1 Minimal Response 
   
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 5 
 
Overview 
 
The primary goals of this statistical inference question were to assess a student’s ability to: (1) distinguish an 
observational study from an experiment; (2) state the appropriate hypotheses for a research problem; (3) check the 
appropriate conditions for an inference procedure; and (4) interpret standard results for an inference procedure 
that is unfamiliar to students. 
 
Sample: 5A 
Score: 4 
 
Each part of this response is complete, concise, and clearly communicated. In part (a) the response clearly and 
correctly classifies the study as an experiment and explains that treatments were imposed. In part (b) the response 
correctly states the null and alternative hypotheses and gives standard notation for the null and alternative 
hypotheses for the two-sample test of proportions. In part (c) the response correctly lists conditions (random 
assignment and the numerical checks for approximate normality) and correctly comments on each of the 
conditions. The response uses the pooled proportions estimate to conduct the numerical checks for approximate 
normality. In part (d) the response gives a correct interpretation of the p-value and correctly interprets the 
conclusion in context. This is a complete response. 
 
Sample: 5B 
Score: 3 
 
Three of the four parts are complete and clearly communicated. In part (a) the response clearly and correctly 
classifies the study as an experiment and gives as an explanation that treatments were imposed and that the 
subjects were randomly allocated into two groups. In part (b) the response correctly states the null and alternative 
hypotheses for the two-sample test of proportions using standard notation. The response distinguishes and defines 
the two population proportions. In part (c) the response correctly lists conditions (random allocation and the 
numerical checks for approximate normality) and correctly comments on each of the conditions. In part (d) the 
response gives an incorrect interpretation of the p-value and incorrectly gives the conclusion as a definitive 
statement on the equality of the two proportions, in effect accepting the null hypothesis. This is a substantial 
response. 
 
Sample: 5C 
Score: 2 

 
One of the four parts of this response is complete and clearly communicated, and two parts are partially correct. In 
part (a) the response incorrectly classifies the study as an observational study and gives as an explanation that 
there was no control. This is an incorrect response for part (a). In part (b) the response correctly states the null and 
alternative hypotheses for the two-sample test of proportions using standard notation. The response also 
distinguishes the two population proportions by defining them. In part (c) the response correctly lists and checks 
the sample-size requirements for approximate normality but fails to recognize the necessity of random assignment. 
This is a partially correct response for part (c). In part (d) the response gives an incorrect interpretation for the p-
value but a correct conclusion based on the observed p-value. Overall, this is a developing response. 




