
AP Statistics  
Module 8 Free Response and Essay Tips 

 

Below you will find a breakdown of different AP topics for this module. The sections include expectations for 

answering questions over each topic and examples of how these areas should be handled: 

 

BASICS FOR 𝑿𝟐 TESTS  

 

Actual AP Exam Expectations Notes 

1. Verify all conditions 
 

 
The sample is a random sample.  
*State expected counts* 
All expected counts are at least 1.  
No more than 20% of expected counts are less than 5. 
 

2. Use the correct distribution 

Goodness of Fit: 
Compares the observed distribution of a single categorical variable 
to an expected distribution for one sample. No two way table is 
given.  
Independence:  
Examines counts from a single sample for evidence of an association 
between two categorical variables. Uses a two way table. 
Homogeneity: 
Compares the distribution of two samples for one categorical 
variable. Uses a two way table. 

 
 
TESTS OF SIGNIFICANCE  

 
 

 
 
 
 
 
 

1. SHOW all steps of the test  
 
 
 
 
 
 
 
 
 

1) Parameter: Chi Squared Goodness of Fit (GOF) 
 "We want to test if _context of problem__ are all equal in 
the population." 
Chi Squared test of Homogeneity “We want to test if the 
__variable in context__   are equal for the two populations in 
context.”  
Chi Squared test of Independence “We want to test if there 
is evidence of association between  variable 1 and variable 2 
in context of problem ” 

2) Conditions  
(see above BASICS #1 for specifics on each of these) 

           *SRS  
                  *Expected Counts 
Name the test: Chi Squared GOF, Homogeneity, or Independence 
and state the degrees of freedom 
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      SHOW all steps of the test 
 
 
 
 
 
 
 
 
 

State the null (Ho) and alternative hypotheses (Ha) in context.  
GOF  𝐻0:The variable proportions are equal. 
             𝐻𝑎:The variable proportions are not equal. 
 
Homogeneity  𝐻0: The proportion of variable in context is equal for 
every context populations. 
 𝐻𝑎: For at least one of the context populations,  the  variable in 
context is different. 
 
Independence  𝐻0: The variable 1 in context is independent of 
variable 2 in context. 
 𝐻𝑎: The  variable 1 in context  is not independent of the  variable 2  
in context. 
 

3) Show all work: 
Write down ALL input information, and ALL output information 

4) Interpret the results in the context of the problem and make 
a connection to the given information. Remember the 3 C’s  

 
2. GOF equation and degrees of 

freedom 
 
 

 

𝑋2 = ∑
(𝑂 − 𝐸)2 

𝐸
 

               
                                                   df = n -1 
                        * n represents the number of categories 

3. Independence and Homgeneity 
equation and degrees of 
freedom 

𝑋2 = ∑
(𝑂 − 𝐸)2 

𝐸
 

          
                                              df = (r - 1)(c - 1) 
*r represents number of rows and c represents number of columns 
 

 
 
 

4. Interpret the results of the test 
 
 
 

 
 
 
 
 
 
 
        

Conclusions should be given in terms of the context of the question.  
 
GOF: Reject or Fail to reject the null hypothesis that the context of 
the problem_ are not equal because the p-value is < >  level of 
significance. There is/is not sufficient evidence to suggest that 
____restate the null hypothesis______. 
 
Homogeneity: Reject or Fail to reject the null hypothesis that the 
variable 1 in context is independent of variable 2 in context because 

the p value is > < level of significance. There is/is not sufficient 

evidence to suggest that ____restate the null hypothesis______. 
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Interpret the results of the test 

Independence: Reject or Fail to reject the null hypothesis that the 
proportion of variable in context is equal for every context 
populations because the p value is > < level of significance. There 

is/is not sufficient evidence to suggest that ____restate the null 
hypothesis______. 
 
 
 
 

 

 P-value: The probability of seeing a result from a random sample that is as extreme as or more extreme 
than the result you got from your random sample, if the null hypothesis is true. 
 

 You can also find the p value, once you have the chi square value, by using 2nd -> Distr  -> xcdf(lower, 
upper, df) 
 

 The chi square distribution gives the probability to the right of the test statistic. 
 

 As the degrees of freedom increase, the distribution becomes less skewed and more like a normal 
distribution. 

 

 Sketch the curve and label the 𝑥2 value and shade the probability to the right 
 
 

TEST OF SIGNIFICANCE  -- Linear Regression    

 

Actual AP Exam Expectations Notes 

 
 

 
 
 
 

1. SHOW all steps of the test 
 
 
 
 
 
 
 
 
 

 
1. Parameter: Identify the x variable that we are analyzing as the 
sample statistic. 

 
2. Conditions: 

           *Normality – The values of the response variable y are  
               normally distributed. 
            *Independence – The values of the response variable y are 
                independent. 
            *Linear – There is a linear relationship between x and y  
                  represented by µ𝑦 = 𝛼 + 𝛽𝑥 

 
Name the test: Linear Regression T test 
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SHOW all steps of the test 

 
State the null (Ho) and alternative hypotheses (Ha) in context.  
Note:  Ho: Let β = the true slope of the regression line for prediction 
_y variable__ on _x variable___.        
                  β = 0 The slope of the true regression line is equal to zero. 
       Ha: β > < ≠ 0 The slope of the true regression line is ____ to zero. 
 

3. Show all work: ALL inputted information, and ALL output 
information  

 
4. Conclusion: Interpret the results in the context of the 

problem and make a connection to the given information. 
*Reject or Fail to reject the null hypothesis that the slope of 

the true regression line for  y variable on x variable is = 0 

because p < > level of significance. There is/is not evidence 
that the true slope of the regression line is ____.  
 

2. Regression t equation 𝑡 =
𝑏1− 𝛽

𝑠𝑏1
     * 𝑏1 and 𝑠𝑏1 come from the sample 

3. Standard error of the slope 𝑠𝑏1 =
𝑏1 

𝑡
  * 𝑏1 is from the LSRL and t is from the calculator 

 

4. Degrees of freedom n – 2     *n is the number of points in the sample 

 

 Most linear regression inference questions will include a computer printout for you to read in order to 
get your statistics. Here is an example of what information you would need:   
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CONFIDENCE INTERVAL  -- Linear Regression    

 

Actual AP Exam Expectations Notes 

 
 

 
 
 
 

1. SHOW all steps of the interval 
 
 
 
 
 
 
 
 
 
 
 

 
1. Parameter: Identify the x variable that we are analyzing as the 
sample statistic. 

 
2. Conditions: Same as Significance Test 

           *Normality  
            *Independence  
            *Linear  
 
Name the interval: Linear Regression T Interval 
 

3. Show all work: ALL inputted information, and ALL output 
information  

 
4. Conclusion: Interpret the results in the context of the 

problem and make a connection to the given information. 
*We are _____% confident that the slope of the true linear 
relationship between _y variable and __x variable   is 
between  lower value  and  upper value  

 

2. Regression t interval 
 
𝑏1 ± 𝑡∗ 𝑠𝑏1     * 𝑏1 and 𝑠𝑏1 come from the sample 
 

3. Find  the t* for the confidence 
interval 

Using the calculator: Subtract the level of significance from 1. So 1-α 
and then divide that value by 2. On the calculator DISTR-> INV T -> 
AREA: ((1-α)/2)   df: n -2 -> ENTER   This will give you the critical 
value t* 
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