Week 6 Practical

Exercise 23.1

After calculating the overall grade for each student, find the sample size (N), overall sample mean (¯x), and sample standard deviation (s). Report these below.
N:
¯x:
s:

What kind(s) of statistical test would be most appropriate to use in this case, and what is the null hypothesis (H0) of the test?
Test to use:
H0:

What is the alternative hypothesis (HA), and should you use a one or two-tailed test?
HA:
One or two tailed?:


From the Normality Test table, what is the p-value of the Shapiro-Wilk test?
P =

Based on this p-value, should we reject the null hypothesis?:


On the right panel of jamovi, you will see a table with the t-statistic, degrees of freedom, and p-value of the one sample t-test. Write these values down below.
t-statistic:
degrees of freedom:
p-value: 


Based on the p-value, should you reject the null hypothesis that your students’ mean overall grade is the same as the national average? Why or why not?




Based on this test, how would you respond to your colleague who is concerned that your students are performing below the national average?



Consider again the three assumptions of the t-test listed above. Is there an assumption that might be particularly suspect when comparing the scores of students in a single classroom with a national average? Why or why not?



Practical 23.2

Is there any reason to believe that the data are not normally distributed?




We want to know if student grades have improved. What is the null hypothesis (H0) and alternative hypothesis (HA) in this case?
H0:
HA:

As with the one sample t-test, on the right panel of jamovi, you will see a table with the t-statistic, degrees of freedom, and p-value of the one sample t-test. Write these values down below.
t-statistic:
degrees of freedom:
p-value:

Based on this p-value, should you reject or fail to reject your null hypothesis? What can you then conclude about student test scores?





Practical 23.3

We are not interested in whether the scores are higher or lower than 62, just that they are different. Consequently, what should our alternative hypothesis (HA) be?
HA:

First, check the assumption that the Test 3 scores are normally distributed. What is the p-value of the Shaprio-Wilk test this time?
P =

What inference can you make from the Q-Q plot? Do the points fall along the diagonal line?


Based on the Shaprio-Wilk test and Q-Q plot, is it safe to assume that the Test 3 scores are normally distributed?


What are the null and alternative hypotheses of this test?
H0:
HA:




The results of the Wilcoxon signed-rank test will appear in the ‘One Sample T-Test’ table in the right panel of jamovi in a row called ‘Wilcoxon W’. What is the test statistic (not the p-value) for the Wilcoxon test?
Test statistic:


Based on what you learned in Chapter 22.5.1, what does this test statistic actually mean?




Now look at the p-value for the Wilcoxon test. What is the p-value, and what should you conclude from it?
P:
Conclusion:

Practical 23.4

Is this a one or a two tailed hypothesis?
One or two tailed?:


Based on the Assumption Checks in jamovi, what can you conclude about the t-test assumptions?





What is the p-value for the Levene’s test?
P:

It appears from our test of assumptions that we do not reject the null hypothesis that the data are normally distributed, but we should reject the null hypothesis that the groups have equal variances. Based on what you learned in Chapter 22.2, what is the appropriate test to run in this case?
Test:

Note that the appropriate test should be available as a check box underneath the Tests options. Check the box for the correct test, then report the test statistic and p-value from the table that appears in the right panel.
Test statistic:
P = 

What can you conclude from this t-test?





Practical 23.5


Below, summarise the hypotheses for this new test.
H0:
HA:
Is this a one or two tailed test?:

Next, begin a new Independent Samples T-Test in Jamovi and check the assumptions underlying the t-test. Do the variances appear to be the same for Test 3 scores in 2022 versus 2023? How can you make this conclusion?






Next check to see if the data are normally distributed. What is the p-value of the Shapiro-Wilk test?
P = 





Now, have a look at the Q-Q plot. What can you infer from this plot about the normality of the data, and why?




Based on what you found from testing the model assumptions above, and the material in Chapter 22, what test is the most appropriate one to use?
Test:

Run the above test in Jamovi, then report the test statistic and p-value below.
Test statistic:
p-value:

Based on what you learned in Chapter 22.5.2, what does this test statistic actually mean?







Finally, what conclusions can you make about Test 3 scores in 2022 versus 2023?





What could you do to test the null hypothesis that the change in scores from Test 1 to Test 2 is the same between years?
