
Practice Final Math 10 
 
Topics:  Chi Square Test of Independence 
  One Factor ANOVA plus Tukey HSD Test 
  Simple Linear Regression and Correlation 
  Choosing the Correct Model for all Hypothesis Tests 
 
1) A political party surveyed 100 voters on their opinion of laws regulating handguns. The observed 

counts and a Minitab results of a Chi Square Test of Independence are results are broken down by 
geographical region as shown below. Can you support the claim that Region and Opinion about 
regulating handguns are dependent events?  
 

                East   South  Midwest    West    All 
 
  Support        21       8       10      14      53 
  Oppose          9      17       10      11      47 
  All            30      25       20      25     100 

 
a) State Ho and Ha in words. 

 
b) Determine the Expected value for the cell Support and East 

 
c) Based on the following  results, do you reject or fail to reject Ho when α = 0.01 

  Pearson Chi-Square = 8.069, DF = 3, P-Value = 0.045 

 
d) Write a conclusion 

 
2) A clinical psychologist completed a study on hyperactivity in children using one-way ANOVA. The 

model was balanced with 5 replicates per treatment. The factor was 3 types of school district 
(urban, rural and suburban). Unfortunately, hackers broke into the psychologist’s computer and wiped 
out all the data. All that remained was a fragment of the ANOVA table: 
 
Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freedom 

Mean 
Square 

F statistic p-value 

Factor 7000    0.0001 
Error    
Total 9000  

 
a) What is the factor? 

 
b) What is the response? 

 
c) How many levels? 

 
d) What are the replicates? 

 
e) Fill in the table and conduct the hypothesis test (α = .05)that determine if there is a difference in 

mean level of hyperactivity due to type of district. Explain your results. 
 
 



3) A student investigated just how effective washing with soap is in eliminating bacteria. To do this she 
tested four different methods—washing with water only, washing with regular soap, washing with 
antibacterial soap (ABS), and spraying hands with antibacterial spray (AS) (containing 65% ethanol 
as an active ingredient). Her experiment consisted of one experimental factor, the washing Method, at 
four levels. She suspected that the number of bacteria on her hands before washing might vary 
considerably from day to day. To help even out the effects of those changes, she generated random 
numbers to determine the order of the four treatments. Each morning, she washed her hands 
according to the treatment randomly chosen. Then she placed her right hand on a sterile media plate 
designed to encourage bacteria growth. She incubated each plate for 2 days at 36°C, after which she 
counted the bacteria colonies. She replicated this procedure 8 times for each of the four treatments. 
 
MINITAB OUTPUT 
 

  Source  DF  Adj SS  Adj MS  F-Value  P-Value 
  Method   3   29882    9961     7.06    0.001 
  Error   28   39484    1410 
  Total   31   69366 
  Means 
 
  Method              N   Mean  StDev       
  Alcohol Spray       8  37.50  26.56   
  Antibacterial Soap  8   92.5   42.0   
  Soap                8  106.0   47.0   
  Water               8  117.0   31.1   
 
  Grouping Information Using the Tukey Method and 95% Confidence 
 
  Method              N   Mean  Grouping 
  Water               8  117.0  A 
  Soap                8  106.0  A 
  Antibacterial Soap  8   92.5  A 
  Alcohol Spray       8  37.50    B 
 
  Means that do not share a letter are significantly different. 

 
a) Can you reject the claim that there is no difference in mean bacteria counts due to method of hand 

washing? (significance level = .05) 
 
 
 
 

b) Conduct all pairwise comparisons. Which methods are significantly different from each other? 
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For the studies in questions 5 to 7, answer the following questions. (You will not have to actually 
conduct tests). 
 
a. State the Null and Alternative Hypotheses in words 
b. State the Null and Alternative Hypotheses in population parameters 
c. Choose the appropriate model from among these three: 

i. One population test of proportion 
ii. Chi-square test of independence 

iii. Simple linear regression. 

 
5. Starting in 2018, the California State University System (CSU) changed their prerequisite 

requirements for a Statistics course needed for community college students to transfer. The original 
provision was that students needed to take Intermediate Algebra before Statistics. The new 
requirement is that students can take Intermediate Algebra or an alternative path to Statistics 
course as a prerequisite for Statistics. 

 
There is some concern that students who choose the alternative path may be less successful after 
transferring to CSU. A study is proposed to determine the graduation rates in 3 years for transfer 
students who passed Intermediate Algebra and those who passed the alternative course. Data will be 
collected and cross-tabulated into two questions:  "What path did the student choose?" and "Did the 
student graduate within 3 years of transfer?" 
 
 
 
 
 

6. The Achilles tendon connects the calf muscle to the heel bone. Of the patients who rupture (tear) the 
Achilles tendon and have it surgically repaired, 11% will re-rupture the Achilles tendon within three 
years of treatment. A proposed non-surgical method of treatment would treat the rupture with a series 
of casts, ultrasound and passive motion. The researcher wanted to show that the percentage of patients 
who choose the non-surgical method of treatment had a reduced percentage of re-ruptures. 
 
 
 
 
 

7. Does extra sleep improve GPA? A researcher collected data for 58 students - hours of sleep per night 
and current GPA.  

 



(Questions 8-12) Does mindfulness reduce anxiety for students who are taking Mathematics courses? 
Several designs for studies are show.  For each design, answer the following: 
 
a. State the Null and Alternative Hypotheses in words 
b. State the Null and Alternative Hypotheses in population parameters 
c. Choose the appropriate model from among these five: 

i. One population test of proportion 
ii. Matched pairs t-test 

iii. Independent Samples (Pooled Variance or Unequal Variance) t-test 
iv. Chi-square test of independence 
v. One factor ANOVA 

 
8. The anxiety level of 117 Math students will be measured. After one month of mindfulness within the 

course, the anxiety level of these students will be measured again. 
 
 
 

9. Do most students (more than 50%) want to see mindfulness taught in a math course? 324 math 
students will be asked if they would like to see a 20 minute weekly mindfulness unit in the class. 
 
 
 

10. 400 students will participate in a study where they will be classified into 3 categories: low math anxiety, 
moderate math anxiety and high math anxiety. They will then be asked if they would like to add a 20 
minute per week mindfulness unit in the math class to determine if the level of anxiety and opinion 
about mindfulness in the class are dependent events. 
 
 
 
 

11. An instructor with two sections of the same course will offer 20 minutes of mindfulness per week in one 
class. The other class will be taught without the 20 minutes of mindfulness. After the course is 
completed, the students in both sections will have their anxiety level measured. A test will be run to see 
if the mean anxiety score is lower for the class with mindfulness.  
 
 
 
 

12. An instructor with three sections of the same course will offer 20 minutes of mindfulness per week in 
the first class. The second class will have 10 minutes of mindfulness per week. The third class will be 
taught without mindfulness. After the course is completed, the students in all three sections will have 
their anxiety levels measured. A test will be run to see if there is a difference mean anxiety score due to 
the section the students were in. 



 

Answers: 
1a)  Ho: Region and Opinion about regulating handguns are independent events 
        Ha: Region and Opinion about regulating handguns are dependent events 
1b)  E=RowTotal x Column Total / n = 53 x 30 / 100 = 15.9 
1c)  0.045 > .01 means FTR Ho 
1d) Insufficient evidence to conclude Region and Opinion about regulating handguns are dependent events 

 
2a) Type of School District    2b) Hyperactivity score 
2c) 3 levels urban, rural and suburban 2d) n1=5, n2=5, n3=5, n=15  
2d)   
 
 
 
 
   
 Ho: There is no difference in hyperactivity score due to type of school district 
 Ha: There is a difference in hyperactivity score due to type of school district 
 Ho: μ1 = μ2 = μ3   Ha: At least one mean is different 
Model: One Factor ANOVA 
α = 0.05  p-value = 0.0001  p-value < α so reject Ho 
Conclusion: There is a difference in hyperactivity score due to type of school district 
 
3a) Ha: There is a difference in mean bacteria counts due to method of hand washing 
       Ho: μ1 = μ2 = μ3 = μ4    Ha: At least one mean is different 
       Model is One Factor ANOVA 
       α = 0.05  p-value = 0.001  p-value < α so reject Ho 
       Conclusion: There is a difference in mean bacteria counts due to method of hand washing 
3b) The mean amount of bacteria on hands when using the Alcohol Spray is significantly lower than all 3 of the  
       other methods. There are no other significant differences. 
 
4a) Each increase of one degree of latitude North increases expected rainfall 5.317 inches per year 
4b) Ho: Annual precipitation and latitude are not correlated 
       Ha: Annual precipitation and latitude are correlated 
       Model: Regression ANOVA 
       α = 0.05  p-value = 0.002  p-value < α so reject Ho 
       Conclusion: Annual precipitation and latitude are correlated 
4c) r2 = 73.1% - 73.1% of the variability of rainfall is explained by the variability of latitude 
4d) Garberville Rainfall = -169.0 + 5.317(40.1) = 44.2 inches per year 
4c) Crescent City has a residual of 22.12, which is more than 2 standard deviations from the regression line. It is  
       unusually high, so possibly an outlier. 
  

Source of 
Variation 

Sum of 
Squares 

Degrees of 
Freedom 

Mean 
Square 

F statistic p-value 

Factor 7000 2 3500 21 0.0001 
Error 2000 12 166.67 
Total 9000 14 



Math 10 – Review of models                                    Answers                                 
 

5. Ho:  There is no difference in the chance of transferring in 3 years due to path chosen 
Ha:  There is a difference in the chance of transferring in 3 years due to path chosen 
Ho:  Path Chosen and Transfer in 3 years are Independent 
Ha:  Path Chosen and Transfer in 3 years are dependent 
Model: Chi Square Test of Independence 

6. Ho:  No less than 11% of patients rerupture the Achilles tendon under the non-surgical method 
Ha:  Less than 11% of patients rerupture the Achilles tendon under the non-surgical method 
Ho:  p ≥ 0.11    Ha:  p < 0.11 
Model: One sample test of proportion 

7. Ho:  Hours of sleep and GPA are not correlated 
Ha:  Hours of sleep and GPA are correlated 
Ho:  There is no difference in GPA due to hours of sleep 
Ha:  There is a difference in GPA due to hours of sleep 
Ho:  β1 = 0     Ha:  β1 ≠ 0 
Model: Simple Linear Regression 

8. Ho:  The mean anxiety level for students is not reduced after mindfulness 
Ha:  The mean anxiety level for students is reduced after mindfulness 
Ho:  μd ≥ 0 Ha:  μd < 0 
Model: Matched Pairs t-test 

9. Ho:  Not more than 50% of students want to see a 20 minute weekly mindfulness unit 
Ha:  More than 50% of students want to see a 20 minute weekly mindfulness unit 
Ho:  p ≤ 0.50 Ha:  p > 0.50 
Model: One sample test of proportion 

10. Ho:  There is no difference in opinion about mindfulness due to level of anxiety 
Ha:  There is a difference in opinion about mindfulness due to level of anxiety 
Ho:  Opinion about mindfulness and level of anxiety are Independent 
Ha:  Opinion about mindfulness and level of anxiety are Dependent 
Model: Chi Square Test of Independence 

11. Ho:  The mean anxiety level for students with  mindfulness is not less than students without mindfulness 
Ha:  The mean anxiety level for students with  mindfulness is less than students without mindfulness 
Ho:  μ1 ≥ μ2 Ha:  μ2 < μ1 
Model: Independent Samples (Pooled Variance or Unequal Variance) t-test  

12. Ho:  There is no difference in anxiety due to mindfulness 
Ha:  There is a difference in anxiety due to mindfulness 
Ho:  μ1 = μ2= μs  Ha: At least one mean is different 

Model: One Factor ANOVA 

 


