## An R Cheatsheet
#created by Dr. Ivy Oct. 22, 2026

#if you get confused, google can help
#R has a built in help 
help(function_name)

###PACKAGES

#how to install a package
install.packages("package_name")

#to use a package
##must be loaded in each time R is opened new
library(package_name)

library(tidyverse)

###LOADING FILES IN
#either find it manually

name=read.csv(file.choose(),header=T) #will prompt you to select a file
attach(name)

#or tell R where to find your file, making it easy to find and save files
getwd() #to see what the currently directory is set to
setwd("C:/Users/Catie/Desktop") 

#to load a csv file through the wd
name<- read.csv("file_name.csv", 
                header = TRUE, 
                sep=",") 
attach(name) #ensures your file is in R's search path

#the separator in the file. we used a ".CSV" file, or COMMA separated values. so our sep is ","
head(name) #view the top rows of the data - does it look like it should?

#are your factors identified properly? if not,
file$columnname<-as.factor(file$columnname)

###DESCRIPTIVE STATISTICS
###General breakdown of data (means)
summary(name)

mean(x, data = name) #does not split by different levels in a factor

aggregate(y~x, data = name, FUN = mean)
#mean can be switched for sd

###GRAPHING
##using TidyPlots (allows for a lot of flexibility, see infographic)
#https://tidyplots.org/
#packages only need to be installed once

install.packages("tidyplots")
install.packages("pak")

library(tidyplots)
pak::pak("jbengler/tidyplots")

#bar graph
name %>%
  tidyplot(x = col_nam, y = col_name, color = col_name) %>%
  add_mean_bar(alpha = 0.4) %>%
  add_sem_errorbar() %>%
  add_data_points() %>%
  reorder_x_axis_labels("label_name", "label_name")

#scatterplot
name %>%
  tidyplot(x = col_name, y = col_name, color = col_name) %>%
  add_data_points() %>%
  add_curve_fit(method = lm)

#method=lm tells to fit a line of best fit with 95% CI

###STATISTICS

#t-test (for one factor (main effect) with two levels)
t.test(y~x, alternative = "two.sided", data = name)

#two-sided if prediction doesn't have direction, otherwise:
#"greater" or "less" depending on prediction

#one-way ANOVA (for one factor (main effect) with more than two levels)
output_name <- aov(y~x1, data = name)
summary(output_name)
TukeyHSD(output_name) #use only if factor is significant

#two-way ANOVA (for two factors (main effects) with more than two levels)
#three-way anova is just with *x3
output_name<-aov(y~x1*x2, data = name)
summary(output_name)

#post-test if factors are significant
install.packages("lsmeans")
library(lsmeans)

lsmeans(output_name, pairwise~x1*x2, adjust = "tukey")

#pairwise will make all comparisons possible, can be changed to trt.vs.ctrl
#if trt.vs.ctrl, R will go alphabetical for which group is reference
#set reference group: ref = "control_name"
#adjust can be changed to "sidak"
# can also use | in equation such that it reads x1 "given" x2

#Repeated two-way ANOVA
#use if an individual is repeated in multiple levels
output_name <- aov(y~x1*x2+Error(factor), data = name)
summary(output_name)

#same post-hoc test lsmeans


###Linear models
##General linear model (no random effects or covariates)
reg <- lm(y~x1*x2+x3..., data = name)
aov(reg)
summary(reg)

##Mixed linear model with only a random effect
install.packages("nlme")
library(nlme)
model <- lme(y~x1*x2+..., random=~1|variable, data = name)
aov(model)
summary(model)

##Mixed linear model with covariate AND random effect
install.packages("lme4")
install.packages("lmerTest")
library(lme4)
library(lmerTest)

model_random <- lmer(y~covariate+x1*x2*...+(1|random effect), data = name)
anova(model_random)
summary(model_random)

#to test if random effect is significant, run the model without it
#then compare both models with anova

model <- lmer(y~covariate+x1*x2..., data = name)
anova(model_random,model) #compares models to determine if random effect is significant

anova(model)
summary(model)

