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 NAME:_________________________
Homework Assignment #10: 

Introduction to Hypothesis Testing about Population Means
1 [C].
Compute the standard error of the mean for the following scenarios.  

A.
n =  49, (x =  5

B.
n = 100, (x =  5

C.
n =  49, (x = 10

D.
n = 100, (x = 10 

E.  What happens to the standard error of the mean as n increases? ______________ 

F.  What happens to the standard error of the mean as (x   increases? _________________

G.  Which factor should a researcher modify if she wants to reduce the standard error of the mean? ____________________

2 [C].
This question pertains to the Central Limits Theorem.  A random sample of 121 grade school children are asked to estimate number of hours spent watching TV.  What is the shape of the distribution of sample means? _______________  Assume the (x = 7 for TV viewing per week in hours.  What is the standard error of the mean? ____. Assume the (x for TV viewing per week equals 30 hours.  What is the mean of the distribution of sample means? _____    

3 [C].
Indicate the symbol associated with each of the following parameters and statistics.

Population mean  _____

Population standard deviation  _____

Sample mean  _____

Sample standard deviation  _____

Mean of the distribution of sample means  _____

Standard error of the mean  _____

4 [O].  Below is a small population of 3 scores (4, 7, and 10).  The mean of this population = 7 and the standard deviation of this population = 2.45.

Assuming sampling with replacement, list all of the possible samples of size 2 that can be drawn.  Next, compute the mean for each sample.  Using the first principle of the central limits theorem, what is (-

                           X ? _____

Using the second principle of the central limits theorem, what is (-

      X ? _____

Using the third principle of the central limits theorem, will the shape of the distribution of sample means be normal? _____

5.   [O].The average brain stem auditory response latency for normal human beings has been found to be 5.68 milliseconds with a population standard deviation of .32 milliseconds.  A random sample of 16 participants goes without sleep for 24 hours and then is given a test of brain stem auditory response latency.  The average latency is found to be 5.85 milliseconds.  Test the null hypothesis that lack of sleep has no effect on brain stem auditory response latency with alpha equal to .05.  Show all of your work. 

What decision should you make regarding the null hypothesis?

Given your decision with respect to the null hypothesis, what type of error may you have made?____________  

Does lack of sleep have a significant effect on brain stem auditory response latency?  

6  [O]. A psychologist has developed a standardized vocabulary test for four-year old children.  This test is normally distributed with a population mean of 60 and a population standard deviation of 10.  You want to test the null hypothesis that only children develop vocabulary at a faster rate than children in general.  The researcher draws a sample of 25 only children and the mean test score for the sample is 65.  Test this null hypothesis with alpha = .01. 

What decision should you make regarding the null hypothesis?

Given your decision with respect to the null hypothesis, what type of error may you have made?____________  

Does being an only child have a significant effect on vocabulary?

7 [C].  Cross out the wrong answer inside each of the brackets.

Whereas with the Z test statistic, the population standard deviation is [known, unknown], with the t test statistic, the population standard deviation is [known, unknown].  The population standard deviation must be estimated with the [Z, t] test statistic.  Whereas for the Z test statistic, as n increases, the critical value for rejecting the null hypothesis [decreases, remains the same, increases], for the t test statistic, as n increases, the critical value for rejecting the null hypothesis [decreases, remains the same, increases]. 

8 [O].  An owner of a factory knows that the population of seamstresses in his factory can, on average, sew 21 pockets per hour.  He is interested in assessing whether a new incentive plan will increase the productivity of the seamstresses.  He draws a random sample of 7 seamstresses and provides them with his new incentive plan. The average number of pockets completed by these 7 seamstresses per hour is 25 and the standard deviation for these 7 seamstresses for number of pockets completed per hour is 3. 

A.
What null hypothesis should the owner of the factory test? 

B.
Which test statistic should be used?

C.       Justify the use of this test statistic.

D.
What is the critical value (alpha equal .05)?

E.
Compute the test statistic.

F.
What conclusion should be drawn with respect to the null hypothesis?  Should the owner adopt the new incentive plan?

9 [O].  A child psychologist has developed a new social interaction program.  Her claim is that her program increases the emotional intelligence of children.  Based upon normative data, it is known that the population mean for Emotional Intelligence is 50.  Suppose you draw a random sample of 25 children and provide them with her social interaction program. For these 25 children, the average score for Emotional Intelligence is 55 and the standard deviation is 10.  

A.
What null hypothesis should the owner of the factory test? 

B.
Which test statistic should be used?

C.       Justify the use of this test statistic.

D.
What is the critical value (alpha equal .01)?

E.
Compute the test statistic.

F.
What conclusion should be drawn with respect to the null hypothesis?  Does the outcome support the claim of the developmental psychologist that her social interaction program increases emotional intelligence?

