
	
	

A.	Challenges	students	face	in	tackling	inference	questions		
 
1. Which inference method to choose 

 Estimating or testing a claim? 
 Means, proportions, relationships between categorical/quantitative variables? 
 One sample, paired data, two samples? 

 
2. Conditions for using each inference method, and why they are important 

 Random sampling or random assignment 
 Normal/Large Sample or Large Counts 
 Independence (of measurements/samples) 

 
3. Different inferential thinking in sampling and experiments: Scope of inference 

 Random selection in sampling settings allows inference about a population  
 Random assignment in experiments allows inference about cause-and-effect 

 
4. Communicating effectively 

 Using notation and statistical terminology correctly 
 Stating technically correct conclusions in context 

 
5. Distinguishing among samples, populations, statistics, and parameters.    
 
6. Using technology as a tool: The “Do” step 
	
B.	A	resource!	 	 Larry	Green’s	Web	site	at	Lake	Tahoe	Community	College 
www.ltcconline.net/greenL/java/Statistics/catStatProb/categorizingStatProblemsJavaScript.html 
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2009 Exam, Question #4 Fire response times       Confidence interval for a difference in means 
 
One of the two fire stations in a certain town responds to calls in the northern half of the town, and the other fire 
station responds to calls in the southern half of the town. One of the town council members believes that the two 
fire stations have different mean response times. Response time is measured by the difference between the time 
an emergency call comes into the fire station and the time the first fire truck arrives at the scene of the fire.  
 
Data were collected to investigate whether the council member’s belief is correct. A random sample of 50 calls 
selected from the northern fire station had a mean response time of 4.3 minutes with a standard deviation of 3.7 
minutes. A random sample of 50 calls selected from the southern fire station had a mean response time of 5.3 
minutes with a standard deviation of 3.2 minutes. 
 
(a) Construct and interpret a 95 percent confidence interval for the difference in mean response times between 
the two fire stations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Does the confidence interval in part (a) support the council member’s belief that the two fire stations have 
different mean response times? Explain. 
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2015 Exam, Question #4 Preventing colon cancer Significance test for p1 – p2 (experiment) 

A researcher conducted a medical study to investigate whether taking a low-dose aspirin reduces the chance of 
developing colon cancer. As part of the study, 1,000 adult volunteers were randomly assigned to one of two 
groups. Half of the volunteers were assigned to the experimental group that took a low-dose aspirin each day, 
and the other half were assigned to the control group that took a placebo each day. At the end of six years, 15 of 
the people who took the low-dose aspirin had developed colon cancer and 26 of the people who took the placebo 
had developed colon cancer. At the significance level  = 0.05, do the data provide convincing statistical 
evidence that taking a low-dose aspirin each day would reduce the chance of developing colon cancer among all 
people similar to the volunteers? 
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Which inference method? 
 

 

 
 

Means 

One sample 

Paired    
data 

Two samples 

Estimate

Test

t interval

t test

Estimate 

Test

t interval 

t test 

Estimate 

Test

2 sample t interval 

2 sample t test 

Proportions 

One sample 
Estimate 

Test 

1 prop z interval 

1 prop z test 

Two samples 
Estimate 

Test

2 prop z interval 

2 prop z test 

Several 
samples Chi-square test for homogeneity 

Inference 
about 

Relationships between two categorical variables Chi-square test for independence 

Slope 
t interval for slope

Distribution of a categorical variable Chi-square test for goodness of fit 

Estimate

Test t test for slope


