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 Learning Activity 11
z-Tests
1. Renado owns an ACT Prep company. He believes that students who take his prep course will score differently on the ACT than the national average. He randomly selects a sample of 25 (N = 25) of his prep course graduates and finds their mean ACT score to be 19.90. The national average is 21 ( = 21,  = 5.4). Do Renado’s students score differently on the ACT than average?
A. STEP 1: Identify your null and alternative hypotheses.
H0: Students who take prep course will not score differently on the ACT than the national average.
HA: Students who take prep course will score differently on the ACT than the national average.
B. STEP 2: Set up your decision rule. 
Directional or non-directional? One- or two-tailed? 
Non-directional and two-tailed
What zcritical will you use?
At 0.05 alpha, zcritical is 1.96

What does that mean about where the region of rejection is?
The rejection region is in the upper and lower tails of the normal curve with the decision rule being: reject H0 if Z > 1.96 or Z < -1.96
[bookmark: _GoBack]If zobtained falls in the region of rejection, what does that say about the likelihood of getting that value by chance alone? 
If zobtained falls in the rejection region, the likelihood of getting that value by chance alone is about 0.05.
C. STEP 3: Calculate your test statistic (see formulas above).
Calculate your zobtained. 
	z =  = -1.019
D. STEP 4: Apply your decision rule.
Will you reject or fail to reject the null hypothesis? Why?
Fail to reject the null hypothesis because zobtained is -1.019 which is greater than -1.96.

Is the probability of getting your zobtained greater than or less than .05? How do you know?
	P (z < -1.019) = 0.1542. Therefore, the probability is greater than 0.05.
What conclusion can you make regarding the research question?
(Specifically, did the prep course students score significantly different than the average student?)
Students who took prep course did not score significantly differently on the ACT than the national average.




2. Dr. Purlo hypothesizes that children who practice completing puzzles will score higher on their visual-spatial intelligence than the national average. He randomly selects 20 children (N = 20) to complete daily puzzles for one month. The sample’s mean visual-spatial intelligence score at the end of the month was 108. The national average score is 100 ( = 100,  = 15). Does completing puzzles daily lead children to have higher visual-spatial intelligence?

A. STEP 1: Identify your null and alternative hypotheses.
H0: Children who practice completing puzzles will not score significantly higher on their visual-spatial intelligence than the national average.
HA: Children who practice completing puzzles will score higher on their visual-spatial intelligence than the national average.

B. STEP 2: Set up your decision rule. 
Directional or non-directional? One- or two-tailed?
Directional and one-tailed
 What zcritical will you use?
1.96 
What does that mean about where the region of rejection is?
It means that the rejection region is on the upper tail with the decision rule being: reject H0 if Z > 1.96
If zobtained falls in the region of rejection, what does that say about the likelihood of getting that value by chance alone? 
If zobtained falls in the rejection region, the likelihood of getting that value by chance alone is about 0.05.



C. STEP 3: Calculate your test statistic.
Calculate your zobtained.                    
z =  = 2.385
D. STEP 4: Apply your decision rule.
Will you reject or fail to reject the null hypothesis? Why?
I reject the null hypothesis. This is because the zobtained (2.385) is greater than the critical z (1.96)
Is the probability of getting your zobtained greater than or less than .05? How do you know?
Since the null hypothesis is rejected at 0.05, the p value is less than 0.05.

What conclusion can you make regarding the research question?
(Specifically, did kids who practiced puzzles have significantly higher visual-spatial intelligence than the national average?)
Children who practiced completing puzzles had significantly higher score on their visual-spatial intelligence than the national average.

