PSY230		FallB2018
M5 Assignment

General instruction:
1. Complete the Practice Problem first, if you have not done so. It will help you become proficient in answering the questions here.
2. Check out the “Assignment Guides” in the Navigation menu in Blackboard to see how to properly show your math work, instruction on essential procedures in Word and Excel, and APA formatting examples.
3. Use this document to fill in the answers to the questions. You must type out a clear answer to each question, even if the answer is also contained in the Excel file submitted to show work.

Q1) Independent-Samples t Test (20 points total)
A high school teacher would like to know whether students who have participated in a test prep program score significantly higher on a standardized test than those who have not participated in such a program. She collects the percentile scores from a test prep group of 10 students and a control group (no test prep) of 10 students. Both groups contain only female students and all students have similar school grades. The teacher thinks that the test prep group should out-perform the control group on the standardized test but would like to leave the hypothesis non-directional and run a two-tailed test, which is more stringent. She sets the significance level at α = .05. For the questions below, the prep group is designated as sample 1 (drawn from population 1) and the control group is designated as sample 2 (drawn from population 2).

	Prep group ID
	Test score
	
	Control group ID
	Test score

	P1
	84
	
	C1
	76

	P2
	80
	
	C2
	73

	P3
	87
	
	C3
	82

	P4
	90
	
	C4
	80

	P5
	77
	
	C5
	72

	P6
	80
	
	C6
	77

	P7
	82
	
	C7
	80

	P8
	86
	
	C8
	68

	P9
	81
	
	C9
	80

	P10
	83
	
	C10
	82


 
a. What is the dependent (outcome) variable? What is the independent (grouping) variable? (2 points total: 1 for each variable) 

Dependent Variable: Percentile score on a standardized test
Independent Variable: Group (test prep group / control group)


b. Create the null and alternative hypotheses (non-directional) for this study, using both words and symbol notation (2 points total: 1 for each hypothesis, with .5 for written and .5 for symbol notation)





Notation:

H0: 

H1: 

Words:
H0: Percentile score on a standardized test is not significantly different depending on whether students participated in a test prep program.

H1: Percentile score on a standardized test is significantly different depending on whether students participated in a test prep program.

c. Calculate M1 and M2 (2 points total: 1 point per sample mean, .5 if process is accurate but the result is calculated incorrectly)




              








d. Calculate df1 , df2, and dftotal  (1 point total: deduct .5 for each error)

df1  = n1 – 1 = 10-1 = 9
df2 = n2 – 1 = 10-1 = 9
dftotal  = df1 + df2 = 9 +  9 = 18



e. Calculate estimated variance for population 1 (12) and estimated variance for population 2 (22) (2 points total: 1 point for each variance, .5 if the process is correct but the answer is wrong)















f. Calculate the pooled variance (Spooled2) from the two population variances (from question e above) (1 point total: .5 if the process is correct but the answer is wrong)







g. Use the pooled variance (from question f above) to calculate the variance for sampling distribution 1 (SM12) and the variance for sampling distribution 2 (SM22) (2 points total: 1 for each variance, .5 if the process is correct but the result is calculated incorrectly)
Hint: Sampling distribution is derived from the original population and it consists of means of all possible samples drawn from the original population.












h. Calculate standard deviation (Sdiffmean)of the comparison distribution (1 point total: .5 if the process is correct but the answer is wrong)
Hint: This is the distribution consisting of differences between means and its standard deviation is the denominator of the t statistic formula. 






i. Calculate the t statistic (1 point total: .5 if the process is correct but the answer is wrong)



   




j. For the two-tailed test, find the critical t value(s) for this hypothesis test based on the total degree of freedom (from question d above), and the preset alpha level. (1 point total)


Since alpha = 0.05, there is exactly 2.5% in each tail. According to the t table with 18 df, the area to the right of 2.101 is 0.025. By symmetry, the area to the left of -2.101 is 0.025.

Therefore, the critical values are -2.101 and 2.101.


k. Compare the calculated t statistic with the critical t value by stating which is more “extreme”, and then make a decision about the hypothesis test by stating clearly “reject” or “fail to reject” the null hypothesis. (2 points total: 1 for comparison, 1 for decision)

The calculated t statistic of 3.11 is more extreme than the upper critical value of 2.101 (3.11 > 2.101) so we reject the null hypothesis.


l. Calculate the pooled standard deviation for the populations (use the pooled variance calculated in question f); and then calculate the standardized effect size of this test. (2 points total: 1 for pooled standard deviation, 1 for effect size. Deduct .5 if a result is wrong but the process is correct.)



  (pooled standard deviation)


 estimated d =  (standardized effect size)


m. Based on the hypothesis test, did the test prep program work? Did the prep program have a small, medium, or large effect on the students’ test scores? (1 point total: .5 for each answer) 

A two-tailed test is more stringent than one-tailed test. Since M1 > M2 and t > 0, then the hypothesis test indicates that the test prep program worked  in increasing score on a standardized test t(18) = 3.11, p < 0.05.

The prep program have a large effect on the students’ test scores, d = 1.39.


Q2) Independent-Samples t-Test (20 points total)
In a geriatric research project, researchers track the health and cognitive functions of the elderly residents in the community. To examine any possible gender differences in their sample, they want to see if the females and the males differ significantly on the education level (number of years of formal schooling). The researchers are not predicting any particular direction in the possible gender differences and would like to run a two-tailed test. The significance level is set at α = .10. 
Note: In the statistical notations below, 1 = male, 2 = female, so sample 1 has the males while sample 2 has the females.

	Subject ID
	Gender
	Education
	
	Subject ID
	Gender
	Education

	1
	1
	10
	
	11
	2
	12

	2
	1
	13
	
	12
	2
	9

	3
	1
	15
	
	13
	2
	13

	4
	1
	18
	
	14
	2
	13

	5
	1
	15
	
	15
	2
	10

	6
	1
	16
	
	16
	2
	14

	7
	1
	16
	
	17
	2
	15

	8
	1
	16
	
	18
	2
	11

	9
	1
	14
	
	19
	2
	16

	10
	1
	17
	
	20
	2
	15

	
	
	
	
	21
	2
	16

	
	
	
	
	22
	2
	12



a. What is the dependent (outcome) variable? What is the independent (grouping) variable? (2 points total: 1 for each variable) 

Dependent Variable: Education level (number of years of formal schooling)
Independent Variable:  Gender (Male/ Female)

b. Create the null and alternative hypotheses (non-directional) for this study, using both words and symbol notation (2 points total: 1 for each hypothesis, with .5 for written and .5 for symbol notation)

Notation:

H0: 

H1: 

Words:
H0: The females and the males do not differ significantly on the education level 
H1: The females and the males differ significantly on the education level 


c. Calculate M1 and M2 (2 points total: 1 point per sample mean, .5 if process is accurate but the result is calculated incorrectly)



              




 







d. Calculate df1 , df2, and dftotal  (1 point total: deduct .5 for each error)


df1  = n1 – 1 = 10-1 = 9
df2 = n2 – 1 = 12-1 = 11
dftotal  = df1 + df2 = 9 + 11 = 20



e. Calculate estimated variance for population 1 (12) and estimated variance for population 2 (22) (2 points total: 1 point for each variance, .5 if the process is correct but the answer is wrong)















f) Calculate the pooled variance (Spooled2) from the two population variances (from question e above) (1 point total: .5 if the process is correct but the answer is wrong)










g. Use the pooled variance (from question f above) to calculate the variance for sampling distribution 1 (SM12) and the variance for sampling distribution 2 (SM22) (2 points total: 1 for each variance, .5 if the process is correct but the result is calculated incorrectly)
Hint: Sampling distribution is derived from the original population and it consists of means of all possible samples drawn from the original population.














h. Calculate standard deviation (Sdiffmean)of the comparison distribution (1 point total: .5 if the process is correct but the answer is wrong)
Hint: This is the distribution consisting of differences between means and its standard deviation is the denominator of the t statistic formula. 








i. Calculate the t statistic (1 point total: .5 if the process is correct but the answer is wrong)
     


     

j. For the two-tailed test, find the critical t value(s) for this hypothesis test based on the total degree of freedom (from question d above), and the preset alpha level. (1 point total)

Since alpha = 0.10, there is exactly 5% in each tail. According to the t table with 20 df, the area to the right of 1.725 is 0.05. By symmetry, the area to the left of -1.725 is 0.05.

Therefore, the critical values are -1.725 and 1.725.



k. Compare the calculated t statistic with the critical t value by stating which is more “extreme”, and then make a decision about the hypothesis test by stating clearly “reject” or “fail to reject” the null hypothesis. (2 points total: 1 for comparison, 1 for decision)

The calculated t statistic of 2.048 is more extreme than the upper critical value of 1.725 so we
 reject the null hypothesis.


l. Calculate the pooled standard deviation for the populations (use the pooled variance calculated in question f); and then calculate the standardized effect size of this test. (2 points total: 1 for pooled standard deviation, 1 for effect size. Deduct .5 if a result is wrong but the process is correct.)




  (pooled standard deviation)


 estimated d =  (standardized effect size)



m. Based on the hypothesis test, is there a significant difference in education level between the males and the females in the sample? If so, in what direction is the gender difference? (1 point total: .5 for each answer) 


There is a significant difference in education level between the males and the females in the sample, t = 2.048, p < 0.10. The males (M1 = 15) have greater number of years of formal schooling than females    (M2 = 13) in the sample.


Extra Credit Question (2 point)
Why is it necessary to calculate a “pooled standard deviation” when calculating the effect size of an independent-samples t test but not when calculating the effect size of any other type of t test?

[bookmark: _GoBack]The “pooled standard deviation” is necessary because it is used as an estimate of the population standard deviation when variances from two separate samples can be assumed equal reasonably. We need to estimate the population variance from two separate samples by getting the average of the two sample variances such that the larger sample carries more weight in determining the final value.
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