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The calculation for paired samples 
	 
	Before
	After
	Difference = Before - After

	 
	1.7492
	4.0717
	-2.322

	 
	1.774
	5.8946
	-4.121

	 
	2.1879
	5.0804
	-2.892

	 
	1.3427
	4.8822
	-3.54

	 
	2.5864
	4.0707
	-1.484

	 
	2.2265
	3.4661
	-1.24

	 
	2.6865
	5.5717
	-2.885

	 
	2.0306
	4.9546
	-2.924

	 
	2.7639
	4.9049
	-2.141

	 
	1.3236
	0.3459
	0.9777

	 
	1.5646
	6.3222
	-4.758

	 
	2.2282
	6.0765
	-3.848

	 
	2.2277
	3.0804
	-0.853

	 
	2.6469
	4.4462
	-1.799

	 
	1.8116
	5.6616
	-3.85

	 
	1.9377
	3.4529
	-1.515

	 
	2.1588
	5.3278
	-3.169

	 
	1.9604
	7.8385
	-5.878

	 
	 
	 
	 

	Average
	2.067
	4.747
	-2.68

	St. Dev.
	0.433
	1.602
	1.595

	n
	18
	18
	18



From the sample data, it is found that the corresponding sample means are:
Xˉ1​=2.067
Xˉ2​=4.747
Also, the provided sample standard deviations are:
s1​=0.433
s2​=1.602
The sample size is n = 18. 
For the score differences we have
Dˉ=−2.68
sD​=1.595
(1) Null and Alternative Hypotheses
Ho: μD​ = 0
Ha: μD​ ≠ 0
This corresponds to a two-tailed test, for which a t-test for two paired samples be used.
(2) Rejection Region
Based on the information provided, the significance level is α=0.05, and the degrees of freedom are df = 17.
Hence, it is found that the critical value for this two-tailed test is tc​=2.11, for α=0.05 and df = 17df=17.
The rejection region for this two-tailed test is R={t:∣t∣>2.11}.
Test Statistics
The t-statistic is computed as shown in the following formula:
[image: ]
Thus 
[image: ]
t= 7.129
Since it is observed that ∣t∣=7.129>tc​=2.11, it is then concluded that the null hypothesis is rejected.
The p-value is p=0<0.05, it is concluded that the null hypothesis is rejected.
It is concluded that the null hypothesis Ho is rejected. Therefore, there is enough evidence to claim that the reaction time before average is different from mean reaction time after at the 0.05 significance level.
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