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ÅAccurately showcase and make sense of information

Why do we Visualise Data?



ÅAccurately showcase and make sense of information

Ą Table?

Why do we Visualise Data?

Source: https://datavizf25.classes.andrewheiss.com



ÅAccurately showcase and make sense of information

Ą Accessibly  & Aesthetically

Why do we Visualise Data?

Source: https://datavizf25.classes.andrewheiss.com



Data visualization can help at many stages

Data Cleaning

Data 
Descriptives

Model Fitting 
(regressionɎ)

Model 
interpretation

E.g., explore 
number of NA 

responses
E.g., show 

distribution of 
Likert Scale in 

subgroups
E.g., investigate 

model fit

E.g., show & make 
sense of results



1. Types of Software & Tools 

2. Introduction to ggplot2

3. Common Plots in the Social and Cognitive Sciences

4. Good and Bad Practices

5. Useful Extensions to ggplot2

Agenda 



1. Types of Software & Tools



ÅJASP: Point & click statistics program

ÅPython: High -level, general -purpose programming languageʋ

o Several packages for data analysis & visualizationʋ

o Powerful for neuroscience visualizationʋ

ÅR + tidyverse : Programming language for statistical computing and 
data visualization

Free & Open-Source Software



JASP        https://jasp -stats.org  

ÅPowerful statistical software 

o From descriptives to Bayesian models, meta -analysis, SEM

ÅBeautiful visualisations in one click

https://jasp-stats.org/
https://jasp-stats.org/
https://jasp-stats.org/


ÅGeneral purpose programming language

o Specific packages for data analysis & visualisation

       matplotlib

Python        https://python.org  

https://www.python.org/


ÅGeneral purpose programming language

o Specific packages for data analysis & visualisation

       seaborn

Python        https://python.org  

https://www.python.org/


ÅGeneral purpose programming language

o Specific packages for data analysis & visualisation

       nilearn

Python        https://python.org  

https://nilearn.github.io/dev/index.html
Å Analysis and Visualisation of fMRI & 

MRI
Å nilearn.plotting.plot_surf ()

https://www.python.org/
https://nilearn.github.io/dev/index.html


Why R?

Å Purpose -built for data analysis

Å Open-source + actively maintained

ÅMassive community + packages

Why tidyverse ?

Å Seamlessly integrated packages 

Å Readable syntax across tasks

ÅMakes complex tasks simple 

Our focus: R + tidyverse

+ +

install.packages нќtidyverse ѝо
library( tidyverse )



2. Introduction to ggplot2



Introduction to ggplot2

ÅɈggplotɉ = ɈGrammar of Graphics plot 2ɉ

ÅGrammar of Graphics = theory by Leland Wilkinson which 
provides a framework for visualizations based on the principles 
of layers, aesthetics, and mappings

ÅEvery ggplot2 plot has three key components: 

1. Data

2. Aesthetic mappings (variables & visual properties)

3. At least one layer (how to render each observation) 



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers

ÅPosition (i.e., x and y-axis)

ÅColor (line)

ÅFill (fill)

ÅShape (of points)

ÅLine type 

ÅSize 

ÅOpacity 



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Aesthetics, Mapping, & Layers



Grouping 



Grouping & Saving



3. Common Plots in the Social and Cognitive Sciences



Data Descriptives



ÅBar plot

Descriptives for Categorical Variables



ÅStacked bar charts for Likert Scales

Descriptives for Categorical Variables



Tile Plots

o E.g., Is Democratic Support Associated with which Crisis Young People found 
most impactful on their lives?

Relationship between Categorical Variables



Scatter plot

Relationship between Continuous Variables



Relationship between Continuous Variables

Scatter plot + linear regression line



Relationship between Continuous Variables

geom_smooth  / stat_smooth  actually fit models Ą quick spotting of 
patterns in the data (y ~ x)



Model Interpretation



ÅWe often donɅt just describe data but also fit statistical models 
(e.g., t-test, logistic regression, linear mixed models,Ɏ) 

ÅWe often have more than just an outcome and predictor

o E.g., control variables, interaction, experimental conditions Ɏ

ÅRather than using geom_smooth ()  Ą We want to plot the effects 
from our models!

Model interpretation



1. Do Democrats and Republicans differ in their level of democratic 
support (controlling for age, gender, education)?

2. Is the association between affective polarisation and democratic 
support different for Democrats and Republicans (controlling for 
age, gender, education)?

Example: Democratic Support





Coefficient Forest Plots



ÅMarginal effects Ą model -agnostic 

o Does not care about contrast coding (e.g., contr.sum )

ÅModels as prediction machines (Rohrer & Arel -Bundock, 2025) 

o Predictions  - Model -based estimates (e.g., predicted means across countries)

o Comparisons  - Differences between conditions (e.g., treatment vs. control)

o Slopes  - Rate of change of a predictor (e.g., how effect of X varies by moderator)

A Very Short Intro to ` marginaleffects `



Do Democrats and Republicans differ in their level of democrat support 
(averaged across all other variables in our model)?

Average predictions (marginal means)



Å Is the difference in democratic support between Democrats and 
Republicans significant (averaged over all other variables in the model)?

Average comparisons



What is the association between affective polarisation and democratic 
support in Democrats and Republicans (on average)? Ą Helps understand 
significant interactions!

Average Slopes by Party



Is the association between affective polarisation and democratic support 
different for Democrats and Republicans (on average across other variables)?

Interpreting interactions



More fancy Bayesian stuff Ɏ 



Bad Practices 

Will sometimes 
depend on context 

& purpose!!!



ÅMisleading y -axis

Bad Practices



ÅPie charts (in general)

Bad Practices



Bad Practices

ÅPie charts (in general)
and visual overload

ÅLegend



ÅLow data/ink -ratio or unnecessary 3D elements

Bad Practices



ÅBar plots to summarize data: 

Bad Practices



ÅRegression line without confidence bands or data points: 

Bad Practices



ÅUse of AI to generate the figure

Bad Practices

Source: https:// www.frontiersin.org /journals/cell -and-developmental -
biology/articles/10.3389/fcell.2023.1339390/full



ÅLack of accessibility:

o Small font

o No colorblind -friendly paletteʋ

o Missing labels or figure notes

o Ɏ

Bad Practices



Supplementary Resources



Aesthetics



ÅRColorBrewer : https://colorbrewer2.org/  

o ggplot : scale_fill_brewer (palette = "Spectral")

ÅViridis  Color  Palettes: https://cran.r -
project.org/web/packages/viridis/vignettes/intro -to-viridis.html  

o ggplot : scale_color_viridis_d(option = "inferno")

ÅBeyonce Palettes: https://github.com/dill/beyonce  

ÅPaul Tol's Notes: https://cran.r -
project.org/web/packages/khroma/vignettes/tol.html  

Color Palettes

https://colorbrewer2.org/
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://cran.r-project.org/web/packages/viridis/vignettes/intro-to-viridis.html
https://github.com/dill/beyonce
https://cran.r-project.org/web/packages/khroma/vignettes/tol.html
https://cran.r-project.org/web/packages/khroma/vignettes/tol.html
https://cran.r-project.org/web/packages/khroma/vignettes/tol.html


ÅPublic Sans

ÅRoboto Condensed

ÅArial Narrow 

ÅOpen Sans

ÅSource Sans Pro

Fonts (Sans Serif Fonts)



Useful Extensions to ggplot2 in R



ÅVisualizations of distributions and uncertainty

ggdist



Visualising Textual Responses 

What do you associate with the term ɄRightɅ?
library(wordcloud2) in R


