Worksheet: , One –Sample, Independent-Sample and Repeated-Measures t-tests
1) A child Psychologist hypothesized that adolescent girls who put off dating (late daters) until they are past 16 have higher self-esteem than do adolescent girls in the general population. In the population the mean self-esteem score for adolescents equals 35. The psychologist collects a sample of 30 late-dating adolescent girls and measures their self-esteemed. Their mean score is 40, with a standard error of 10. Using alpha = .05, conduct a one-tailed test of the hypothesis.

a. Writ the null and alternative hypothesis in symbols.

b. Set up the criteria for making a decision.

c. Summarize the data into the appropriate test statistic.

d. evaluate the null hypothesis (reject of fail to reject).

e. Interpret your decision.

f. given your decision, what type of error could you have made?

Circle one:

Type 1

Type II

2. Suppose a teaching methods study was designed to test a hypothesis of equal means on the final examination scores for an experimental teaching method and the traditional lecture method. Participants were randomly assigned to one of the two methods, classes were taught, and final examination scores were recorded. A summary of the data is as follows


Experiment: n exp = 16
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exp = 87.5

s2 exp   = 38.13



Traditional: n trad = 16
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trad = 82.0

s2 trad   = 42.53

Which type of hypothesis testing should be conducted in order to assess whether there is a difference in the final exam scores of the two teaching methods?



a. single sample t-test



b. dependent samples t-test



c. independent samples t-test

Conduct the appropriate hypothesis test.


STEP 1:  State your hypotheses (include both Ho and H1 ). Set α  = .05, two-tailed.


STEP 2:  Set up the criteria for making a decision. That is, find the critical value.


STEP 3:  Summarize the data into the appropriate test-statistic.


STEP 4:  Evaluate the Null Hypothesis (Reject or Fail to reject?)


What is your conclusion?


Compute 99% confidence limits. Interpret.

3. Another social psychologist was interested in testing the effects of the presence of an authority figure on willingness to take free candy. He had two groups of Participants (one group who had Authority Present, and one group who did not have Authority Present) to determine whether the presence of authority causes people to obey and take fewer piece of candy. His dependent variable was the number of candies each subject took from the bowl. Use the following data to compute the appropriate statistical analysis. 

(Set alpha = .01)


Authority Present


Authority Figure not present
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present = 2
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not present = 13


    s2 present  = 4.0


s2 not present  = 7.0


    n present   =  10


n not present   =  22


Step 1:   State the null and alternate hypothesis in symbols.


Step 2:  Set the criteria for making a decision. That is, find the critical value.


Step 3: Conduct the appropriate statistical test:


Step 4: Based on your results, would you Reject or Fail to Reject the Null?











(1 point)




(Circle One)      Reject
Fail to Reject


Step 5: Construct a 95% confidence interval.


(2 points)


Step 6: Interpret your confidence interval.



(1 point)

4. What are the advantage(s) and disadvantage(s) of using related samples? How can the problems be overcome?

5. Define the following terms:


a. repeated measures design


b. matched pairs design

6. The formula for the t-statistic for related samples is t = (
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 - 0)/ (SD /
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)


What is 
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?



What is SD ?



What is n? 

7) All of the following increases the magnitude of the t-statistic except:

a. a greater difference between the sample mean and the population mean

b. an increase in the sample size.

c. a decrease in sample variance.

d. a smaller significance level (α).

8) When we construct a 95% confidence interval, we are 95% confident that

a. the population mean falls within the interval

b. the population mean is at the center of the interval

c. the standard error of the means is at the center of the interval

d. none of the above

9. In a study on attraction, people were asked to rate pictures of a woman taken before and after she had braces. Both the before-picture and after-picture showed the woman with her mouth closed and teeth not visible. Ratings of attractiveness rendered by each of 7 participants are given in the table. The researcher wants to know if people differ in how attractive they find the woman before and after she had braces.

picture

pre-rating
post-rating


     1

     113

     115


     2

     105

     117


     3                      120

     125


     4

     119                  117

   
     5                      104                  107


     6

     100                  105


     7

     111

     110

Conduct the appropriate hypothesis test.


STEP 1: State your hypotheses (include both Ho and H1 ). Set α = .05, two-tailed.


STEP 2: Set up the criteria for making a decision. That is, find the critical value.


STEP 3: Summarize the data into the appropriate test-statistic.


STEP 4: Evaluate the Null Hypothesis (Reject or Retain?).



What is your conclusion?


 ANSWERS
1) A child Psychologist hypothesized that adolescent girls who put off dating (late daters) until they are past 16 have higher self-esteem than do adolescent girls in the general population. In the population the mean self-esteem score for adolescents equals 35. The psychologist collects a sample of 30 late-dating adolescent girls and measures their self-esteemed. Their mean score is 40, with a standard error of 10. Using alpha = .05, conduct a one-tailed test of the hypothesis.

a. Writ the null and alternative hypothesis in symbols.

Ho: µLate Daters <= 35 µPopulation
H1: µLate Daters > 35 µPopulation
b. Set up the criteria for making a decision.

df = 30-1 = 29; Tcrit = 1.699

c. Summarize the data into the appropriate test statistic.

T = 
40-35 = 5 = .5
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d. evaluate the null hypothesis (reject of fail to reject).

Fail to Reject

e. Interpret your decision.

Adolescent girls who date after the age of 16 do not have a higher self esteem than those who date earlier.

f. given your decision, what type of error could you have made?

Circle one:

Type 1

Type II

2. Suppose a teaching methods study was designed to test a hypothesis of equal means on the final examination scores for an experimental teaching method and the traditional lecture method. Participants were randomly assigned to one of the two methods, classes were taught, and final examination scores were recorded. A summary of the data is as follows



Experiment: n exp = 16
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exp = 87.5

s2 exp   = 38.13



Traditional: n trad = 16
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trad = 82.0

s2 trad   = 42.53

Which type of hypothesis testing should be conducted in order to assess whether there is a difference in the final exam scores of the two teaching methods?



a. single sample t-test



b. dependent samples t-test



c. independent samples t-test

Conduct the appropriate hypothesis test.


STEP 1:  State your hypotheses (include both Ho and H1 ). Set α  = .05, two-tailed.

Ho: µe = µt; 

OR: the tests scores for people who learn in the experimental way are the same as those who learn in the traditional way.

H1: µe does not = µt

STEP 2:  Set up the criteria for making a decision. That is, find the critical value.

df = n+n-2 = 32 – 2 = 30;      So, tcrit = +- 2.042

STEP 3:  Summarize the data into the appropriate test-statistic.

s2 exp   = 38.13

s2 trad   = 42.53

Tobt =
87.5 – 82 


 = 5.5/2.245 = 2.45

SQRT([38.13/16] + [42.53/16])


STEP 4:  Evaluate the Null Hypothesis (Reject or Fail to reject?)


What is your conclusion?

People who are taught by the experimental method perform differently (better) than people who are taught by the traditional method.


Compute 99% confidence limits. Interpret.

µupper = 5.5 + 2.75(2.245) = 11.67
CI.99 =  -.67 <= µe-t <= 11.67
µlower = 5.5 - 2.75(2.245) = -.67
I am 99% confident that the difference between the population mean for people who receive experimental teaching and people who receive traditional teaching is between -.67 and 11.67.

3. Another social psychologist was interested in testing the effects of the presence of an authority figure on willingness to take free candy. He had two groups of subjects (one group who had Authority Present, and one group who did NOT have Authority Present) to determine whether the presence of authority causes people to obey and take fewer piece of candy. His dependent variable was the number of candies each subject took from the bowl. Use the following data to compute the appropriate statistical analysis. 

(Set alpha = .01)


Authority Present


Authority Figure not present
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present = 2
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not present = 13


    s2 present  = 4.0


s2 not present  = 7.0


    n present   =  10


n not present   =  22


Step 1:   State the null and alternate hypothesis in symbols.

Ho: µauthority present > = µ authority NOT  present; 

H1: µauthority present < µ authority NOT  present 


Step 2:  Set the criteria for making a decision. That is, find the critical value.

df = 10+22-2 = 30;    So, tcrit = -2.457 (because one-tailed, “fewer”)

Step 3: Conduct the appropriate statistical test:

Sp2 = (10-1)4 + (22-1)7 = 183/30 = 6.1



30

tobt = 2-13


    = -11/.942 = -11.67
 SQRT([6.1/10] + [6.1/22])


Step 4: Based on your results, would you Reject or Fail to Reject the Null?











(1 point)




(Circle One)      Reject
Fail to Reject


Step 5: Construct a 95% confidence interval.


(2 points)

µupper = -11 + 2.042(.942) = -9.08


µlower = -11 - 2.042(.942) = -12.92
CI.95 =  -12.92 <= µ authority present - authority not present <= -9.08

Step 6: Interpret your confidence interval.



(1 point)

I am 95% confident that the difference between the population mean for people who take candy with an authority present versus not present is between -13.68 and -8.32.
4. What are the advantage(s) and disadvantage(s) of using related samples? How can the problems be overcome?

ADV:
Minimize variability from having different people in each group

Control for extraneous variables

Required fewer people

DIS:

Carryover and order effects
5. Define the following terms:


a. repeated measures design – each participant is measured twice on the same DV

b. matched pairs design – each participant in one sample is matched with a participant in the second sample. The participants are matched on some variable that is of interest to the experimenter. Each members of the matched pair is assigned a different experimental condition.
6. The formula for the t-statistic for related samples is t = (
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 - 0)/ (SD /
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)


What is 
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? = The average difference between our 2 set of scores.
What is SD ? =  The Standard Deviation of the differences between our scores.
What is n?  = The number of DIFFERENCE SCORES we are dealing with.
7) All of the following increases the magnitude of the t-statistic except:

a. a greater difference between the sample mean and the population mean

b. an increase in the sample size.

c. a decrease in sample variance.

d. a smaller significance level (α).

8) When we construct a 95% confidence interval for a one-sample t-test, we are 95% confident that

a. the population mean falls within the interval

b. the population mean is at the center of the interval

c. the standard error of the means is at the center of the interval

d. none of the above

9. In a study on attraction, people were asked to rate pictures of a woman taken before and after she had braces. Both the before-picture and after-picture showed the woman with her mouth closed and teeth not visible. Ratings of attractiveness rendered by each of 7 participants are given in the table. The researcher wants to know if people differ in how attractive they find the woman before and after she had braces.


participant
pre-rating
post-rating
D

D2

     1

     113

     115

-2

4

     2

     105

     117

-12

144

     3                      120

     125

-5

25

     4

     119                  117

2

4
   
     5                      104                  107

-3

9

     6

     100                  105

-5

25

     7

     111

     110

1

1







ΣD = -24
ΣD2 = 212
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= -24/7 = -.343
Conduct the appropriate hypothesis test.


STEP 1: State your hypotheses (include both Ho and H1). Set α = .05, two-tailed.

Ho: 
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 = 0
H1: 
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 does not = 0


STEP 2: Set up the criteria for making a decision. That is, find the critical value.


df = 7 – 1 = 6;    So, tcrit = +- 2.447

STEP 3: Summarize the data into the appropriate test-statistic.

SD2 = 212 – ((-24)2)/7 = 21.62




6
tobt = -3.43

= -3.43/1.76 = -1.95

SQRT(21.62/7)

STEP 4: Evaluate the Null Hypothesis (Reject or Retain?).



What is your conclusion?


There is no difference in the woman’s attractiveness before and after she wore braces.
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