Answers to Practice Problems – Z-tests and t-tests

PSYC 610

1. Verbal SAT

HO: The mean verbal SAT score for first year psychology students is not significantly different from the mean verbal SAT score for the population of first students at Radford.

H1: The mean verbal SAT score for first year psychology students is significantly different from the mean verbal SAT score for the population of first students at Radford.

b. Decision Rule: If ZM ≤ -1.96 or if ZM ≥1.96, reject HO.

c. ZM = 1.77 

d. Decsion: Fail to reject HO.

e. Conclusion:  The mean verbal SAT score for first year psychology students is not significantly different from the mean verbal SAT score for the population of first year students at Radford, Z = 1.77, p > .05.

2. Verbal SAT

HO: The mean verbal SAT score for first year psychology students is not significantly greater than the mean verbal SAT score for the population of first students at Radford.

H1: The mean verbal SAT score for first year psychology students is significantly greater than the mean verbal SAT score for the population of first students at Radford.

b. Decision Rule:  If tM  ≥ 1.697 reject HO.

c.  t = 1.77

d. Conclusion:  The mean verbal SAT score for first year psychology students is significantly greater than the mean verbal SAT score for the population of first students at Radford, t (35) = 1.77,  p < .05.

3. Number of close friends

HO: The number of close friends for introverts is not significantly different from the mean number of close friends in the population.

H1: The number of close friends for introverts is significantly different from the mean number of close friends in the population.

 b. Decision Rule:  If ZM ≤ -1.96 or if ZM ≥1.96, reject HO. 

c. ZM = 3.14

d. Decision: Reject HO

e. Conclusion: The number of close friends for introverts is significantly different from the mean number of close friends in the population, Z = 3.14, p < .05.

4. Number of close friends

HO: The number of close friends for introverts is not significantly less than the mean number of close friends in the population.

H1: The number of close friends for introverts is significantly less than the mean number of close friends in the population.

b. Decision Rule:  If tM  ≤ -1.708 reject HO.

c. tM = 3.14

Conclusion: The number of close friends for introverts is not significantly less than the mean number of close friends in the population, t (25) = 3.14,  p > .05

1. First graders in Virginia

HO: Students getting the new method for teaching reading do not have significantly higher reading scores than those in the general population.

H1: Students getting the new method for teaching reading have significantly higher reading scores than those in the general population.

 b. Decision Rule:  If tM ≥ 1.711, reject HO

c. tM = 3.40

d. Reject HO

e. Conclusion: Students getting the new method for teaching reading have significantly higher reading scores than those in the general population, t (24)  = 3.40, p < .05.

2. First college students in Vermont

HO: The mean IQ for first year college students in Vermont is not significantly different from the mean IQ in the population.

H1: The mean IQ for first year college students in Vermont is significantly different from the mean IQ in the population.

b.  Decision Rule:   If ZM ≤ -1.96 or if ZM ≥1.96, reject HO.

c. ZM = 3.91

d. Reject HO

e.  Conclusion: The mean IQ for first year college students in Vermont is significantly different from the mean IQ in the population, Z = 3.91, p < .05.

3. Job performance

HO: The mean score for a measure of job performance at large companies is not significantly lower than the mean score for that measure for the population of employees in the U.S.

H1: The mean score for a measure of job performance at large companies is significantly lower than the mean score for that measure for the population of employees in the U.S.

b.  Decision Rule: If tM ≤ -1.684, reject HO.

c.  tM = +1.848

d. Decision: Fail to reject HO

Conclusion: The mean score for a measure of job performance at large companies is not significantly lower than the mean score for that measure for the population of employees in the U.S., t (37) = +1.848,  p > .05.

4. Number of hours of sleep

HO: The mean number of hours of sleep by college students is not significantly different from the mean number of hours of sleep in the population.

H1: The mean number of hours of sleep by college students is significantly different from the mean number of hours of sleep in the population.

b. Decision rule: If tM ≤ -2.064 or if tM ≥ +2.064, reject HO

c. tM = 1.72

d. Fail to reject HO

Conclusion: The mean number of hours of sleep by college students is not significantly different from the mean number of hours of sleep in the population, t (24) = +1.72,  p > .05.

Independent-samples t-test

1. Age and vocabulary

HO: People under the age of forty do not have vocabularies that are significantly different from those of people over the age of forty.

H1: People under the age of forty have vocabularies that are significantly different from those of people over the age of forty.

 b. Decision Rule: If t ≤ -2.00 or if t ≥ +2.00, reject HO

c. t = -4.29

d. Reject HO

e.  Conclusion:  People under the age of forty have vocabularies that are significantly different from those of people over the age of forty, t (60) = -4.29, p < .05.

2. Dog owners

HO: Dog owners in the country do not spend more time walking their dogs than do dog owners in the city.

H1: Dog owners in the country spend more time walking their dogs than do dog owners in the city.

b.  Decision Rule:  If t ≥ +1.684, reject HO

c.  t = +4.72

d. Decision: Reject HO

e.  Conclusion:  Dog owners in the country spend more time walking their dogs than do dog owners in the city, t (41) = 4.72, p < .05.

3. Exercise and SBP

HO:  People who participate in a regular program of exercise do not have levels of systolic blood pressure that are significantly different from those of people who do not exercise.

H1:  People who participate in a regular program of exercise have levels of systolic blood pressure that are significantly different from those of people who do not exercise.

b.  Decision Rule: If t ≤ -2.021 or if t ≥ +2.021, reject HO

c.  t = +3.41

d.  Decision: Reject HO

e.  Conclusion:  People who participate in a regular program of exercise have levels of systolic blood pressure that are significantly different from those of people who do not exercise, t (40) = 3.41, p < .05.

