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Mean score
This column represents the means of each of the tests, both the pre- test and the post- test. In the math result, the mean of the pre- test observations is 216.2 while the mean of the post- test observations is 226.6. Moreover, in the reading results, the mean of the pre-test observations is 221.85 whereas the mean of the post- test observations is 226.6.
Mean difference
This column represents the absolute value of the paired means. The absolute value implies that the signs are ignored. For instance, the mean difference of the math results pair is obtained as:

And the mean difference of the reading results pair can be obtained as:

Degrees of t- value (The paired sample t- test)
The paired sample t- test can only compare the means of only two related (paired) units on a continuous outcome variable that is normally distributed. The hypothesis can be expressed in two different ways that express the same idea and are mathematical equivalent:
H0: µ1 =µ2 (“The paired population means are equal”) VS 
H1: µ1 ≠µ2 (“The paired population means are not equal”)
OR
H0: µ1-µ2=0 (“The difference between the paired population means are equal to zero”) VS 
H1: µ1-µ2≠0 (“The difference between the paired population means are not equal to zero”)
Where:
· µ1 is the population mean of the pre- test
· µ2 is the population mean of the post- test
Test statistic
The test statistic of the paired sample t- test, denoted t, follows the formula:

Where:

Where
· = Sample mean of the differences
· = Sample size (i.e., number of observations.)
· = Sample standard deviation of the differences
·  is the estimated standard error of the mean.
The calculated t value is then compared to the critical t value with df = n-1 from the t distribution table for a chosen confident level. In this case, I will use a confidence level of 0.05. If the calculated t value is greater than the critical t value, then we reject the null hypothesis. Otherwise, we fail to reject the null hypothesis.
Math results interpretation
The critical t value at 0.05 confidence level and 19 degrees of freedom is 2.093, which is less than the calculated t value of 3.61. Therefore, we reject the null hypothesis and conclude that the mean of the pre- test and post- test math results is significantly different. Moreover, the p- value = 0.002 is less than the confidence level of 0.05, implying that we reject the null hypothesis and the same conclusions are made.
[bookmark: _GoBack]Reading results interpretation
The critical t value at 0.05 confidence level and 19 degrees of freedom is 2.093, which is less than the calculated t value of 4.45. Therefore, we reject the null hypothesis and conclude that the mean of the pre- test and post- test reading results is significantly different. Moreover, the p- value = 0.000 is less than the confidence level of 0.05, implying that we reject the null hypothesis and the same conclusions are made.
