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Introduction


This tutorial is going to take us through the process of creating the Cleveland Dot Plot with R. Stephanie's original graph is below.
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Quick Notes!
We'll be using the ggplot2 package to complete this visualization within R.
A third-party graphics program will also be used to finalize the multicolor title. Adobe Acrobat is my favorite, but there are also free, open-source programs you can use such as Inkscape. These programs allow you to take data visualizations beyond R's traditional limitations.
If you're in a rush, scroll down to the end of the tutorial to see the code in full. Otherwise, we'll be completing the tutorial in stages.
Helpful Resource!
If you'd like to follow along with a reference guide, click here to view a PDF covering the package's functions.
The Data


It's all about the data, so let's start there.
Collection
This is a small data set, so I'll create it from scratch.
# Create vectors for Fall scores, Spring scores, and Subjects.
fall <- c(96,92,67,63,34)
spring <- c(100,98,75,77,69)
subjects <- c("Creative Arts","Science","Mathematics","Language","Literacy")
# Combine these into a data set.
data <- data.frame(subjects,fall,spring)
# Type the name of the data set to display it.
data
##        subjects fall spring
## 1 Creative Arts   96    100
## 2       Science   92     98
## 3   Mathematics   67     75
## 4      Language   63     77
## 5      Literacy   34     69
Format
I really try to work with clean or "tidy" data. In this case, it means including a column for each of the three actual variables we're working with: subject, semester (or season), and test score.
The reshape2 package makes this easy. See below.
# Load reshape2 from the packages library.
library(reshape2)
# Restructure the data into long-format.
scores <- melt(data = data, id = "subjects")
# Display the new data.
scores
##         subjects variable value
## 1  Creative Arts     fall    96
## 2        Science     fall    92
## 3    Mathematics     fall    67
## 4       Language     fall    63
## 5       Literacy     fall    34
## 6  Creative Arts   spring   100
## 7        Science   spring    98
## 8    Mathematics   spring    75
## 9       Language   spring    77
## 10      Literacy   spring    69
Much better.
Create the Visual


Let's start with the basics.
Foundations
We’ll use the ggplot function to assign the variables to the visualization, and we’ll also use the geom_point function to tell R that we’ll be plotting points.
I've also included a couple of functions to make the visual easier to view.
# Load the ggplot2 package.
library(ggplot2)
# Begin the visualization by mapping the variables appropriately.
# Save the graph as an object so that it can be added to or modified as needed.
plot <- ggplot(data = scores, aes(x = value, y = subjects, color = variable)) + 
  geom_point(size = 12, shape = 19) + 
  theme_bw() +
  theme(
    legend.position = "none"
  ) +
  labs(x = "", y = "")
# Display the visualization by typing the name of it into your console.
plot
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Structure
Notice that this graph currently has markers along the x axis from 40 to 100, and at intervals of 20. We’ll use the scale_x_continuous function to alter the scale to go from 0 to 100 instead.
The scale_y_discrete function will also be used to override the alphabetical order that the y values are currently displayed in.
# Remember to continue to reassign the visualization to an object.
# In this case, we're reassigning "plot" by adding to "plot"
plot <- plot +
  scale_y_discrete(limits = subjects) +
  scale_x_continuous(limits = c(0,100), breaks = seq(0,100,100)) +
  theme(
    axis.text.y = element_blank(),
    axis.ticks = element_blank()
  )
# Display the visualization.
plot
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Color
Code gets messy, especially when we're using a color palette that is made from custom hex values. Instead of constantly looking up which hex value corresponds to which color, let's simplify and save the color codes as objects.
# Grey data points
grey <- "#bfbfbf"
# Grey grid lines
grid <- "#dadada"
# Blue data points
blue <- "#598fd5"
# Dark grey / charcoal for text
charcoal <- "#465966"
In the next section, the scale_fill_manual function will use these colors to divide Fall and Spring data points.
Data Display
The annotate function will allow us to create labels to each subject, and it will be used again to place values within the data points.
The hjust and vjust attributes are being used to offset the subject labels to the upper-left of the Fall data.
plot <- plot +
  scale_color_manual(values = c(fall = grey, spring = blue)) +
  annotate("text", x = scores$value, y = scores$subjects, label = scores$value, size = 4, fontface = "bold", color = "white") +
  annotate("text", x = scores$value[1:5] - 5, y = scores$subjects[1:5], label = scores$subjects[1:5], size = 5, color = charcoal, fontface = "bold", hjust = 1, vjust = -0.5)
# Display the visualization.
plot
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Style
The theme function goes a long way in cleaning up any unwanted stylistic elements.
plot <- plot +
  theme(
    panel.border = element_blank(),
    panel.grid.minor.x = element_blank(),
    panel.grid.major.x = element_blank(),
    panel.grid.major.y = element_line(color = grid, size = 0.5),
    axis.line = element_line(color = grid, size = 0.5),
    axis.line.y = element_blank()
  )
plot
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Title
The title is added with the ggtitle function, and its visual settings can be set using the plot.title attribute.
plot <- plot +
  ggtitle("Kindergarten readiness increased between Fall \nand Spring.") +
  theme(
    plot.title = element_text(size = 18, color = charcoal, hjust = 0)
  )
# Display updated visualization.
plot
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Finalize the Visual


Time to really customize this title.
Export the Visual
We’ll export the visualization to a PDF using the ggsave function, and then we can edit some of the title elements using Inkscape or Adobe Acrobat.
Inkscape is free. If you choose to use this application, make sure to right-click on the PDF once it's open and click "ungroup" so you're able to make edits on individual elements.
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After these quick edits have been made, we have the final visual!
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Code Review


Here's the code for the tutorial from beginning to end.
# Create vectors for Fall scores, Spring scores, and Subjects.
fall <- c(96,92,67,63,34)
spring <- c(100,98,75,77,69)
subjects <- c("Creative Arts","Science","Mathematics","Language","Literacy")
# Combine these into a data set.
data <- data.frame(subjects,fall,spring)
# Load the reshape2 package.
library(reshape2)
# Restructure the data into long-format.
scores <- melt(data = data, id = "subjects")
# Define / save colors.
grey <- "#bfbfbf"
grid <- "#dadada"
blue <- "#598fd5"
charcoal <- "#465966"
# Load the ggplot2 package.
library(ggplot2)
# Begin the visualization by mapping the variables appropriately.
# Save the graph as an object so that it can be added to or modified as needed.
plot <- ggplot(data = scores, aes(x = value, y = subjects, color = variable)) + 
  geom_point(size = 12, shape = 19) + 
  theme_bw() +
  labs(x = "", y = "") +
  scale_y_discrete(limits = subjects) +
  scale_x_continuous(limits = c(0,100), breaks = seq(0,100,100)) +
  scale_color_manual(values = c(fall = grey, spring = blue)) +
  annotate("text", x = scores$value, y = scores$subjects, label = scores$value, size = 4, fontface = "bold", color = "white") +
  annotate("text", x = scores$value[1:5] - 5, y = scores$subjects[1:5], label = scores$subjects[1:5], size = 5, color = charcoal, fontface = "bold", hjust = 1, vjust = -0.5) +
  theme(
    legend.position = "none",
    axis.text.y = element_blank(),
    axis.ticks = element_blank(),
    panel.border = element_blank(),
    panel.grid.minor.x = element_blank(),
    panel.grid.major.x = element_blank(),
    panel.grid.major.y = element_line(color = grid, size = 0.5),
    axis.line = element_line(color = grid, size = 0.5),
    axis.line.y = element_blank(),
    plot.title = element_text(size = 18, color = charcoal, hjust = 0)
  ) +
  ggtitle("Kindergarten readiness increased between Fall \nand Spring.")
# Export the visualization.
ggsave(file = "cleveland_dot_plot.pdf", dpi = 150)
