How to Create Compelling Charts and Graphs Using R

Creating compelling charts and graphs is a core skill in data analysis, enabling you to
communicate insights clearly, effectively, and persuasively. In the R programming language,
powerful visualization tools make it possible to transform raw data into meaningful visual stories
that inform decision-making and highlight key patterns.

Why Data Visualization Matters

Data visualization helps simplify complex information, reveal trends, and support evidence-
based conclusions. Well-designed charts can make your findings more accessible to both
technical and non-technical audiences, which is especially important in research, business, and
policy environments.

Getting Started with Visualization in R

Before creating charts, you need to install and load essential packages. The most widely used
visualization package in R is ggplot2, part of the tidyverse ecosystem.

install.packages ("ggplot2")
library (ggplot2)

Understanding the Grammar of Graphics

The power of ggplot2 comes from its foundation in the grammar of graphics, which allows you
to build plots layer by layer. The main components include:

o Data — the dataset you are visualizing
o Aesthetics (aes) — how variables map to visual properties (e.g., X, y, color)

e Geometries (geoms) — the type of plot (e.g., points, bars, lines)
e Themes — styling and layout

Basic Chart Types in R

1. Scatter Plot

Useful for examining relationships between two variables.

ggplot (data = mtcars, aes(x = wt, y = mpg)) +
geom_point ()



2. Line Graph

Ideal for time series or trends over time.

ggplot (data = economics, aes(x = date, y = unemploy)) +
geom_line ()

3. Bar Chart

Best for comparing categories.

and applying sound design principles, you can turn data into clear, impactful visual stories that
enhance your analysis and communication.

ﬁ Practice Exercises (Step-by-Step)

Exercise 1: Scatter Plot with Insights
Dataset: Gapminder

P Task: Visualize the relationship between wealth and health.

library (ggplot?2)
library (gapminder)

ggplot (gapminder, aes(x = gdpPercap, y = lifeExp)) +
geom point () +
scale x loglO() +
labs (title = "GDP vs Life Expectancy",
x = "GDP per Capita (log scale)",
y = "Life Expectancy")

Challenge:

e Add color by continent
e Adjust point size by population

Exercise 2: Time Series Visualization

Dataset: economics



P Task: Plot unemployment trends over time.

ggplot (economics, aes(x = date, y = unemploy)) +
geom line() +
labs (title = "Unemployment Over Time")

Challenge:

e Add a smoothing line (geom_ smooth ())
o Highlight recession periods (advanced)

Exercise 3: Bar Chart Comparison
Dataset: mtcars

P Task: Compare number of cars by cylinder type.

ggplot (mtcars, aes(x = factor(cyl))) +
geom bar () +
labs(title = "Cars by Cylinder Count",
x = "Cylinders",
y = "Count")

Challenge:

o Convert to a percentage bar chart
e Add labels inside bars

Exercise 4: Distribution Analysis
Dataset: mtcars

F Task: Examine fuel efficiency distribution.

ggplot (mtcars, aes(x = mpg)) +
geom_histogram(binwidth = 2) +
labs (title = "Distribution of MPG")

Challenge:

e Overlay density plot (geom density())
e Compare distributions by cylinder group



Exercise 5: Real Data from Kenya (World Bank)

r Task: Visualize GDP per capita trend.

library (WDI)

kenya data <- WDI (country = "KE",
indicator = "NY.GDP.PCAP.KD",
start = 2000, end = 2022)

ggplot (kenya data, aes(x = year, y = NY.GDP.PCAP.KD)) +
geom line() +
geom point () +
labs(title = "Kenya GDP per Capita Trend",
x = "Year",
y = "GDP per Capita")

Challenge:

e Add trend line
e Compare with another country

@ Advanced Practice Ideas

Once comfortable, try these:

e Create a dashboard using Shiny

o Build interactive charts using plotly

e Recreate famous visualizations (e.g., Hans Rosling-style bubble charts)
e Combine multiple plots using facet wrap ()

Q Final Tip

The best way to improve is to:

e Work with messy, real-world data
e Experiment with different chart types
e Focus on telling a story, not just plotting data






