#CORRELATION 
#STEP 1 - Set working directory and load data (must be saved as CVS file!)
#note – for this example the ‘birds’ dataset (on Ledge) has been used

#in this example, we are interested in the weight (weight) and wing length (wing) of birds.  
#As both of these variables are numerical (all numbers – no words/ categories), we will look for an association (correlation) between them. 

attach(birds)
_________________________________________________________
#STEP 2 – Load necessary packages
library(dplyr)    # for data manipulation
library(ggplot2)  # for data visualization
#If you got an ERROR message, you may first need to install these packages
_________________________________________________________
#STEP 3 – Plot the relationship between variables (scatterplot)
#before running any inferential statistical tests,  start by visualising your data to see if there appears to be a relationship between two numerical variables. 
ggplot(data, aes(x = wing, y = weight)) +
  geom_point() +
  labs(x = "Wing Length (mm)",
       y = "Weight (g)") +
  theme_minimal()
_________________________________________________________
#To determine which test we need to run, we must check:
  # Normality – whether our outcome variable data (split by predictor categories) are normally distributed.
  # No need to check for equal variance as this is not an assumption of a correlation test 
_________________________________________________________
#STEP 4 – check for normal distribution
#remember to check  both variables! 
shapiro.test(weight)
shapiro.test(wing)

#If either P-value is less than 0.05 = not normal (use non-parametric test =  Spearman’s correlation)
#If all P-values are greater than 0.05 = normal distribution (use parametric test = Pearson’s correlation)
_________________________________________________________
#STEP 5 – run test
#Pearson’s correlation
cor.test(wing, weight)
#Spearman’s correlation
cor.test(wing, weight, method = "spearman")

_________________________________________________________
#STEP 6 - Interpret output (remember to look at both the p-value and r-value when interpreting correlations).
#P-value:
#If p-value is less than 0.05 = significant relationship between variables  
#If p-value is greater than 0.05 = no significant relationship between variables
#R-value (this is called 'cor' or 'rho' in test output):
  # r greater than zero: positive relationship
  # r less than zero: negative relationship
  # r equals zero: no relationship

_________________________________________________________

