T-test & Mann-Whitney

#T-TEST AND MANN-WHITNEY
# STEP 1 - Set working directory and load data (must be saved as CVS file!)
#note – for this example, the ‘penguins’ dataset (on ledge) has been used.
#note – for this example code the dataset is called ‘penguins’. The predictor variable = ‘sex’, outcome variable = ‘body_mass_g’). 

attach(penguins)

#Tell R that your predictor variable is categorical data using the code below:
penguins$sex <- as.factor(sex)
attach(penguins)
_________________________________________________________
#STEP 2 – Load necessary packages
library(dplyr)    # for data manipulation
library(ggplot2)  # for data visualization
library(carData)   # for Levene's Test 
library(car) # for Levene's Test
#If you got an ERROR message, you may first need to install these packages
_________________________________________________________
#Before selecting a test, we must check:
# Normality – whether our outcome variable data (split by predictor categories) are normally distributed.
# Homogeneity of variance – whether the spread (variance) of our outcome variable data is similar when split by predictor categories. 
_________________________________________________________
#STEP 3 – check for normal distribution
#start by splitting your outcome variable by the predictor variable groups.
splitdata<- split(body_mass_g,sex)
#run Shapiro-Wilk test on each of the groups
shapiro.test(splitdata$female)
shapiro.test(splitdata$male)

#If one of the P-values is less than 0.05 = not normal (use non-parametric Mann-Whitney test (go to step 5)
#If all P-values are greater than 0.05 = normal distribution (check variance)
_________________________________________________________
#STEP 4 - check for equal variance using Levene’s test
leveneTest(body_mass_g~sex)

#If p-value is less than 0.05 = variance not equal (use non-parametric Mann-Whitney test)
#If p-value is greater than 0.05= equal variance (use parametric T-test)
_________________________________________________________
#STEP 5 – run test

# T-test 
t.test(body_mass_g~sex)

#Mann-Whitney 
wilcox.test(body_mass_g~sex)
_________________________________________________________
#STEP 6 - Interpret output
#If p-value is less than 0.05 = predictor variable has a significant effect on outcome variable (reject null hypothesis)
#If p-value is greater than 0.05 = no significant effect of predictor variable on outcome variable (accept null hypothesis)
_________________________________________________________
#STEP 7 – display in appropriate graph 
#if you used a t-test, display using a bar plot with error bars
# if you used a Mann-Whitney, display using a box plot


#Bar plot (with error bars)
#bar plot
#create a summary of your data
summary_data <- penguins %>%
  group_by(sex) %>%
  summarise(
    mean_mass = mean(body_mass_g, na.rm = TRUE),
    se_mass = sd(body_mass_g, na.rm = TRUE) / sqrt(n()),
    .groups = "drop"
  )

#create barplot
ggplot(summary_data, aes(x = sex, y = mean_mass, fill = sex)) +
  geom_bar(stat = "identity", color = "black", width = 0.6) +
  geom_errorbar(aes(ymin = mean_mass - se_mass, ymax = mean_mass + se_mass),
                width = 0.2, linewidth = 0.8) +
  labs(
    x = "Sex",
    y = "Mean Body Mass (g)"
  ) +
  theme_minimal() +
  theme(legend.position = "none")
_________________________________________________________
#Boxplot
boxplot(body_mass_g~sex, xlab = "Sex", ylab = "Body Mass (grams)", col = c("lightpink", "lightgreen"))
