



1. One sample T-test

H0: mean of population =mean of sample
H1: mean of population ≠ mean of sample

	One-Sample Statistics pretest

	
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Pretest
	40
	59.75
	16.091
	2.544




	One-Sample Test

	
	Test Value = 50

	
	t
	Df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	Pretest
	3.832
	39
	.000
	9.750
	4.60
	14.90




We reject the null hypothesis since the sig value 0<0.05 and conclude that there is significant difference between the means

H0: mean of population =mean of sample
H1: mean of population ≠ mean of sample

	One-Sample Statistics for protest

	
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Protest
	40
	74.50
	11.756
	1.859




	One-Sample Test

	
	Test Value = 50

	
	t
	Df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	Protest
	13.181
	39
	.000
	24.500
	20.74
	28.26




We reject the null hypothesis since the sig value 0<0.05 and conclude that there is significant difference between the means
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2. Two independent sample T- tests
H0: mean pretest male= mean pretest female
H1: mean pretest male ≠ mean pretest female

	Group Statistics for pretest

	
	Gender
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Pretest
	male
	20
	68.50
	14.244
	3.185

	
	female
	20
	51.00
	12.937
	2.893






	Independent Samples Test

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Pretest
	Equal variances assumed
	.402
	.530
	4.067
	38
	.000
	17.500
	4.303
	8.790
	26.210

	
	Equal variances not assumed
	
	
	4.067
	37.653
	.000
	17.500
	4.303
	8.787
	26.213



The mean for male is higher than for females that is; 68.50>51.0. 
When equal variances are assumed F-test sig is 0.530 and which is greater than 0.05 hence we do not reject H0 and conclude that there is no statistical difference in the means.
When equal variances are not assumed the p value for t test is 0 which is less than 0.05 hence, we reject h0 an conclude that there is a statistical difference.


H0: mean protest male= mean protest female
H1: mean protest male ≠ mean protest female

	Group Statistics for protest

	
	Gender
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Protest
	male
	20
	72.50
	12.927
	2.891

	
	female
	20
	76.50
	10.400
	2.325






	Independent Samples Test

	

	

	

	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	Lower
	Upper

	Protest
	Equal variances assumed
	1.196
	.281
	-1.078
	38
	.288
	-4.000
	3.710
	-11.510
	3.510

	
	Equal variances not assumed
	
	
	-1.078
	36.334
	.288
	-4.000
	3.710
	-11.522
	3.522




The mean for   female is higher than for males that is; 72.5>76.5. 
When equal variances are assumed F-test sig is 0.2810 and which is greater than 0.05 hence we do not reject H0 and conclude that there is no statistical difference in the means.
When equal variances are not assumed the p value for t test is 0.288 which is greater than 0.05 hence, we do not reject h0 an conclude that there is no statistical difference

3. Paired T tests

H0 sample mean of pretest=sample mean protest
H1 Sample mean of pretest ≠ sample mean protest
	Paired Samples Statistics

	
	Mean
	N
	Std. Deviation
	Std. Error Mean

	Pair 1
	Pretest
	59.75
	40
	16.091
	2.544

	
	protest
	74.50
	40
	11.756
	1.859




	Paired Samples Correlations

	
	N
	Correlation
	Sig.

	Pair 1
	Pretest & protest
	40
	.169
	.298






	Paired Samples Test

	
	Paired Differences
	t
	df
	Sig. (2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% Confidence Interval of the Difference
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	Pair 1
	Pretest - protest
	-14.750
	18.256
	2.886
	-20.588
	-8.912
	-5.110
	39
	.000



Interpretation 
The mean for pretest is 59.75 and the protest is 74.5 meaning there is difference in means. Since sig (2-tailed) <0.05 we reject H0 and conclude that the difference is significant.
The data is paired because each person takes the pretest and protest.



