Week 8 Practical

Exercise 28.1

We will do this first, then compare the t-test output to the ANOVA output. What are the null (H0) and alternative (HA) hypotheses for the t-test?
HO: 
HA:  

What can you conclude from these 2 tests?
Normality conclusion:

Homogeneity of variances conclusion: 

Given the conclusions from the checks of normality and homogeneity of variances above, what kind of test should you use to see if the mean Nitrogen concentration is significantly different in Funda versus Bailundo?

Test: 

Run the test above in jamovi. What is the p-value of the test, and what conclusion do you make about Nitrogen concentration at the two sites?

P: 
Conclusion: 

Write down the test statistic (F), degrees of freedom, and p-values from this table below.
F: 
df1: 
df2: 
P:

From the interactive app, what is the approximate area under the curve (i.e., the orange area) where the F value on the x-axis is greater than your calculated F?
P: 

Approximately, what is this threshold F value above which we will reject the null hypothesis?
Approximate threshold F: 

What should you conclude regarding the null hypothesis that sites have the same mean?
Conclusion: 


Look again at the p-value from the one-way ANOVA output and the Student’s t-test output. Are the two values the same, or different? Why might this be?






Exercise 28.2

First check the assumptions of normality and homogeneity of variances. What can you conclude?
Normality conclusion: 
Homogeneity of variance conclusion: 

Run the one-way ANOVA with the assumption of equal variances (i.e., Fisher’s test). What are the output statistics in the One-Way ANOVA table?
F: 
df1: 
df2: 
P: 

From these statistics, what do you conclude about the difference in Nitrogen concentration among profiles?
Conclusion: 



Write down the ‘Probability’ value from the Results table in the panel to the right.
Probability:


From the Results table, what is the critical F value (‘Quantile’), above which we would reject the null hypothesis that all groups have the same mean?
Critical F value: 

Fill in the table below (Table 27.1) with the information for degrees of freedom, F, and P.

Sum of Squares	df	Mean Square	F		p
Profile	16888.18606		8444.09303		
Residuals	118092.02927		2460.25061


Exercise 28.3

Find the p-values associated with the Tukey’s HSD (Ptukey) for each profile pairing. Report these below.

Tukey’s HSD Lower - Middle: 
Tukey’s HSD Lower - Upper: 
Tukey’s HSD Middle - Upper:

From this output, what can we conclude about the difference among soil profiles?





Report the p-values for the Bonferonni correction below.

Bonferonni Lower - Middle: 
Bonferonni Lower - Upper: 
Bonferonni Middle - Upper: 

In general, how are the p-values different between the Tukey’s HSD and the Boneferroni correction? Are they about the same, higher, or lower?





In general, how are the p-values different between the Tukey’s HSD and the Boneferroni correction? Are they about the same, higher, or lower?






Practical 28.4

Before opening the ANOVA input panel, have a look at a histogram of Potassium concentration. How would you describe the distribution? Do the data appear to be normally distributed?





From the Levene’s test, the Shapiro-Wilk test, and the Q-Q plot, what assumptions of ANOVA might be violated?





The output table includes the test statistic (Jaomvi uses a chi-square value as a test statistic, which we will introduce in Week 9, degrees of freedom, and p-value). Report these values below.

Chi-square: 
df:
P:  

From the above output, should we reject or not reject our null hypothesis?
H0: 
Practical 28.5

Write these null hypotheses down below (the order does not matter).
First H0: 
Second H0: 
Third H0: 

From the assumption checks output tables, is there any reason to be concerned about using the two-way ANOVA?




Fill in Table 27.2 with the relevant information from the two-way ANOVA output.

Sum of Squares	df	Mean Square	F		p
Site			21522.18384		21522.18384	
Profile		22811.13680		11405.56840	
Site * Profile		16209.13035		8104.56517		
Residuals		80497.68348		1788.83741

From this output table, should you reject or not reject your null hypotheses?
Reject First H0? 
Reject Second H0? 
Reject Third H0? 

In non-technical language, what should you conclude from this two-way ANOVA?





Based on what you learned in Chapter 27 about interaction effects, what can you say about the interaction between Site and Profile? Does one Profile, in particular, appear to be causing the interaction to be significant? How can you infer this from the Estimated Marginal Means plot?






If you have time, try running a two-way ANOVA to test the effects of Site and Profile on Phosphorus concentration. Based on the ANOVA output, what can you conclude?

