
AP Statistics  
Module 7 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 T TESTS AND T CONFIDENCE INTERVALS 

Actual AP Exam Expectations Notes 

T test and interval conditions 
 

State if: Population standard deviation is unknown, SRS, normality, 
independence, Pop > 10n 
Create a boxplot and state the shape and if any outliers 
*If n<15 the data must give an approx. normal distribution with little 
skewness and outliers. PROCEED WITH EXTREME CAUTION! 
 
*If 15<n<40 the data must give a distribution that does not have 
extreme outliers or extreme skewness. PROCEED WITH CAUTION!!  

 

*If n > 40 , it is justified to use a t procedure because the CLT applies 

 

CONFIDENCE INTERVALS  -- 1 sample and 2 sample    and    MARGIN OF ERROR 

Actual AP Exam Expectations Notes 

1. SHOW all steps of the 
confidence interval 

 
1) Parameter: 1 sample t interval "We want to estimate the 

mean, µ,  of _context of problem__" 
Matched pairs (1 sample t interval) “We want to estimate 
the mean difference of __context__   between sample 1 and 
sample 2 in context. 
2 sample t interval “We want to estimate the mean 
difference between  population 1 and population 2 in context 
of problem ” 
 

2) Conditions ** For 2 sample T interval, you must check and 
state conditions for both populations** 
*Population standard deviation is unknown 
*SRS:  If stated in problem, tell the grader, if not, then you 
should say: We are not told if SRS of all _____, so proceed 
with caution! 

           *Normality – n<15,   15<n<40,     n>40 
                  SEE #3 ABOVE in condition section 
            *Independence – Each observation is independent and 
                 population > 10n ie: if I have 100 
            calculators, we tell AP Grader, we can assume that each 
            calculator is independent and there are more than 10(100) 
            or 1000 calculators 
Name the interval: One sample t interval or 2 sample t interval 
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3) Show all work: 
If you use you the formula, you must do all work by hand and 
show the equation. If you use the calculator you must NAME 
the test/interval that you selected, ALL inputted information, 
and ALL output information 
If DATA is given, graph and describe  
 

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

2. Degrees of Freedom 
 

1 sample t interval: Sample size – 1, which is n-1 
2 sample t interval:  find the degrees of freedom on your calculator 
when you compute the interval 

 
3. Interpret the results of the 

confidence interval 

Conclusions should be given in terms of the context of the question.  
1 sample t interval: We are _____% confident that the true 
population mean µ of ___context____  will be between  lower value  
and  upper value  
 
Matched pairs (1 sample t interval): We are ______% confident that 
the mean of the population differences of ___context___  is 
between lower value  and  upper value  
 
2 sample t interval: We are _____% confident that the true 
difference between the population mean µ1of _____context____ 
and the population mean µ2 of ____context_____ is between  lower 
value  and  upper value  
 

4. T interval equations 

 

1 sample T interval: 𝑥̅ ± 𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 ( 
s

√n
 )   

 

Matched Pairs (1 sample T interval): 𝑥𝑑̅̅ ̅ ±
𝑠𝑑

√𝑛
 

*use the mean and standard deviation of the differences* 
 

2 sample T interval: (𝑥̅1 − 𝑥̅2) ± 𝑡∗√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2
 

5. Margin of error 
Everything after the +/- in the confidence interval 
This value shows how accurate we believe our guess is and is based 
on the variability of the estimate 

6. 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 -1 -> ENTER   This will give you the critical 
value t* 
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 The Margin of error decreases when: t* decreases, confidence level decreases, sample size (n) increases 
 

 Increasing the sample size decreases the width of a confidence interval and the variability 
 

 Use t when you are not given the population standard deviation.   
 

 Use a one sample t interval when you have matched pairs – one sample that is being analyzed at two 
different times, and we are analyzing the actual difference amount. 
 

 Use a two sample t interval when you have two different samples that are being analyzed and compared 
to one another to see if they are different. 
 

 When 0 is in the confidence interval, we can assume that there is no difference between the 2 means. 
 

 Here is a video specific to this topic. It includes examples and how to be most successful on the AP exam 
for the topic.   

7.01:  Standard Error and T Intervals 
 
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-
24.0743.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679 

 
 
TESTS OF SIGNIFICANCE –    One sample T test and 2 sample T test 

1. SHOW all steps of the test  

1) Parameter: same as confidence intervals 
 

2) Conditions ** For 2 sample T test, you must check and state 
conditions for both populations** 
(see above interval #1 for specifics on each of these) 

          * Population standard deviation is unknown 
                 *SRS  
                 *Normality  
                 *Independence  
Name the test: One sample t test or 2 sample t test 
State the null (Ho) and alternative hypotheses (Ha) in context.  
Note:  Ho: null hypothesis is ALWAYS = to     
             Ha: alternative is <  >  or ≠ 

3) Show all work: same as for confidence intervals 
4) Interpret the results in the context of the problem and make 

a connection to the given information. Remember the 3 C’s  

 
 
 
 

 

 

 

 

https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.0743.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.0743.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
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2. State hypotheses in context 

1 sample t test:  

Ho: The true population mean of ___context____ is equal to ____. 

            µ=µ0  * You must at least define what µ is* 

Ha:  The true population mean of ___context __  is < > ≠ ____. 

           µ < > ≠ µ0 

 

Matched pairs t test: 

Ho: The mean of the differences between __context population 1 and 

context population 2__ is 0. 

        µ1 −  µ2 = 0        or              µ1 =  µ2   

             *You must define what µ1 and µ2 are* 

Ha: The mean of the of the differences between __context population 

1 and context population 2__ is __<  >  ≠  0. 

        µ1 −  µ2 < > ≠ 0        or        µ1 < > ≠  µ2   

 

2 sample t test: 

Ho: The mean context population 1 is equal to the mean context 

population 2__ . 

        µ1 −  µ2 = 0        or              µ1 =  µ2   

             *You must define what µ1 and µ2 are* 

Ha: The mean context population 1 is  <  >  ≠  to the mean context 

population 2.  

        µ1 −  µ2 < > ≠ 0        or        µ1 < > ≠  µ2   

 

3. T test equation ( 1 sample) 

1 sample T test: 
𝑥̅−𝜇

s

√n

 

 

Matched Pairs (1 sample T test): 
𝑥𝑑̅̅ ̅̅ −µ0

𝑠𝑑
√𝑛

 

*use the mean and standard deviation of the differences* 

 

4. T test equation ( 2 sample)  
2 sample T test: 

(𝑥̅1−𝑥̅2) 

√
𝑠1

2

𝑛1
+

𝑠2
2

𝑛2

 

 
 
 

5. Interpret the results of a t test 
 
 
 

 
 

Conclusions should be given in terms of the context of the question.  
 
1 sample t test: Reject or Fail to reject the null hypothesis that 
_____context of the problem___ 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 a t test 

Matched pairs t test: Reject or Fail to reject the null hypothesis that 

the mean differences of _sample 1 and sample 2 is equal to 0 because 

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

evidence to suggest that ____restate the null hypothesis______. 
 
2 sample t test: Reject or Fail to reject the null hypothesis that the 

difference in the population mean of __population 1__ and the 

population mean of _population 2__ is equal to 0 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 t score, by using 2nd -> Distr  -> tcdf(lower, upper, df) 
 

 Increasing the sample size decreases the p-value of the test (making the rejection of the null more 
convincing). As n increases, so does the power of the test. 

 

 Use a two sample t test when you have two different samples that are being analyzed and compared to 
one another. 
 

 Use a one sample t interval when you have matched pairs – one sample that is being analyzed at two 
different times, and we are analyzing the actual difference amount.  

 

 Here is a video specific to this topic. It includes examples and how to be most successful on the AP exam 
for the topic 

 
7.02-7.06: Significance tests and Difference of Means 
 
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-
24.0954.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679 

 
 
 
 
 
 
 
 
 
 
 

https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.0954.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.0954.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
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CONFIDENCE INTERVALS  -- 1 and 2 proportions    and    MARGIN OF ERROR 

Actual AP Exam Expectations Notes 

1. SHOW all steps of the 
confidence interval 

 
1) Parameter: "We want to estimate the mean proportion, p,  of 

_context of problem__" 
 

2) Conditions ** For 2 proportion intervals, you must check and 
state conditions for both populations** 
*SRS:  If stated in problem, tell the grader, if not, then you 
should say: We are not told if SRS of all _____, so proceed 
with caution! 

           *Normality – np > 5 and n(1-p)>5  If these are satisfied then 
             we must say that we assume normality. 
            *Independence – Each observation is independent and 
                 population > 10n  
Name the interval: One proportion or 2 proportion interval 
 

3) Show all work: same as t intervals 
 

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

 
2. Interpret the results of the 

confidence interval 
 
 

 
 
 

Conclusions should be given in terms of the context of the question.  
1 proportion interval: We are _____% confident that the true 
population proportion of ___context____  will be between  lower 
value  and  upper value  
 
2 proportion interval: We are _____% confident that the true 
difference between _____context____ and ____context_____ is 
between lower value  and  upper value . 
 

 
3. 1 proportion interval 

 
 

 

𝑝 ̂ ±  𝑧∗√
𝑝̂(1 − 𝑝̂)

𝑛
 

4. 2 proportion interval 𝑝̂1 − 𝑝̂2 ±  𝑧∗√
𝑝̂1(1 − 𝑝̂1)

𝑛1
+

𝑝̂2(1 − 𝑝̂2)

𝑛2
 

5. Margin of error 
Everything after the +/- in the confidence interval 
This value shows how accurate we believe our guess is and is based 
on the variability of the estimate 

6. Equation to find sample size 𝑧∗√
𝑝̂(1−𝑝̂)

𝑛
≤ m  *You will be given m (margin of error) 
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 When 0 is in the confidence interval, we can assume that there is no difference between the 2 
proportions. 

 

 If p is or 𝑝̂ is not stated, we assume it is 0.5   
 

 When estimating sample size, round up ALWAYS! 
 

 𝑝̂ = 
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒
 

 

 Here is a video specific to this topic. It includes examples and how to be most successful on the AP exam 
for the topic 

 
7.08, 7.10, 7.11: Confidence Intervals and Proportions, Sample Size, and Margin of Error 

https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-
24.1112.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679 
 

 
TESTS OF SIGNIFICANCE  -- 1 and 2 proportion Z test    

 

Actual AP Exam Expectations Notes 

1. SHOW all steps of the test 

 
1. Parameter: same as confidence intervals for proportions 

 
2. Conditions ** For 2 proportion tests, you must check and 

state conditions for both populations** 
Same as confidence intervals for proportions 

     *SRS 
           *Normality  
            *Independence  
Name the test: One proportion z test or 2 proportion z test 
 
State the null (Ho) and alternative hypotheses (Ha) in context.  
Note:  Ho: null hypothesis is ALWAYS = to     
             Ha: alternative is <  >  or ≠ 

3. Show all work: same as t test  
4. Interpret the results in the context of the problem and make 

a connection to the given information. Remember the 3 C’s 
 

 
2. 1 proportion z test 

 
 

𝑝 ̂ − 𝑝0

√𝑝0(1 − 𝑝0)
𝑛

 

https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.1112.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.1112.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
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3. 2 proportion z test 

                         
𝑝1−𝑝2

√𝑝 ̂(1−𝑝 ̂)
1

𝑛1
+ 

1

𝑛2

       

 

*𝑝̂ =  
𝑡𝑜𝑡𝑎𝑙 # 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠𝑒𝑠 𝑓𝑟𝑜𝑚 𝑏𝑜𝑡ℎ 𝑠𝑎𝑚𝑝𝑙𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙𝑠 𝑖𝑛 𝑏𝑜𝑡ℎ 𝑠𝑎𝑚𝑝𝑙𝑒𝑠
 

 
 
 
 
 
 

6. State hypotheses in context 

1 proportion z test:  

Ho: The true population proportion of ___context_ is equal to ____. 

            p = 𝑝0  * You must at least define what p is* 

Ha:  The true population proportion of ___context __  is < > ≠ ____. 

           p < > ≠ 𝑝0 

 

2 proportion z test: 

Ho: The proportion of successes for context population 1 is equal to 

the proportion of successes for context population 2__ . 

        𝑝1 −  𝑝2 = 0        or              𝑝1 =  𝑝   

             *You must define what 𝑝1 and 𝑝2 are* 

Ha: The proportion of successes for context population 1 is  <  >  ≠  

to the proportion of successes for context population 2.  

        𝑝1 −  𝑝2 < > ≠ 0        or        𝑝1 < > ≠  𝑝2   

 

 
4. Interpret the results of the 

test 
 
 

 
 
 

Conclusions should be given in terms of the context of the question.  
1 proportion z test: Reject or Fail to reject the null hypothesis that 
proportion of _context of the problem__ is = to 𝑝0 because the p-
value is < > ≠ level of significance. There is/is not sufficient evidence 
to suggest that ____restate the null hypothesis______. 
 
2 proportion z test:: Reject or Fail to reject the null hypothesis that 
the difference in the proportion of _context population 1 and 
context population 2  is equal because the p-value is < > ≠ level of 
significance. There is/is not sufficient evidence to suggest that 
____restate the null hypothesis______. 

 

 Errors:   Type 1 error: rejecting Ho, when it is true 
Type 2 error: failing to reject Ho, when it is false 

If Ho is true, the probability of a Type 1 error = α 
The power of a test is the probability of correctly rejecting the Ho 
 

 Here is a video specific to this topic. It includes examples and how to be most successful on the AP exam 
for the topic 
 
 

7.09 – 7.12: Significance Tests for 1 and 2 Proportions 
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-
24.1213.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679 

https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.1213.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2015-01-24.1213.M.02B50E368656D296A2DCBFED1F5B9E.vcr&sid=679
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