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Course Description
Data visualization is one of the most powerful tools to explore, understand and communicate
patterns in quantitative information. At the same time, good data visualization is a surprisingly
difficult task and demands three quite different skills: substantive knowledge, statistical skill,
and artistic sense. The course is intended to introduce participants to key principles of analytic
design and useful visualization techniques for the exploration and presentation of univariate and
multivariate data.

This course will provide a hands-on introduction to visualizing a wide variety of different types
data. It is aimed at early graduate students or advanced undergraduates The course combines
tutorial style introductions to different software tools and visualization packages centered around
the R language, practical tips on analyzing and presenting real data, and some readings and dis-
cussion of the principles of data visualization. In the course, we progress from a set of basic static
graphs to mapping geographic data, text, social networks, and other forms of data in dynamic and
interactive displays. Examples will be drawn from a variety of disciplines in and beyond the social
sciences, and you will be encouraged to work with your own data to create custom graphics.

Students will learn how to evaluate data visualizations based on principles of analytic design, how
to construct compelling visualizations using the free statistics software R, and how to explore and
present their data with visual methods. For the capstone project, students incorporate several of
the techniques learned in class to visualize data of their own choice and present a website as the
final product.

Course Objectives
By the end of this course, students should be able to:

• know how to evaluate and criticize data visualizations based on principles of analytic design

• be in the position to explore and present their data with visual methods

• understand which graphical formats are useful for which types of data and questions

• know how to construct compelling visualizations using the free statistics software R
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Requirements
Prior Knowledge, Software, and Hardware

Basic knowledge of statistics on the level of an introductory level graduate course in statistics or
econometrics is assumed. The focus is on data visualization, but some statistical concepts appear
here and there.

The course uses the software package R for most exercises. The program R itself can be down-
loaded for free at http://cran.r-project.org/. Intermediate familiarity with the software, in partic-
ular with regards to importing, cleaning, and reshaping data is assumed. Knowledge of specific
packages and other software tools will be built throughout the course.

You will need to have access to your own computer to install software and packages, do your
assignments etc. I highly recommend bringing your laptop to class to follow along the coding
tutorials and examples.

Texts

There are no required books for the course. All required readings will be provided as PDFs or
links. However, here are some books that you may find useful in addition to the lectures and
course readings.

• Winston Chang. R Graphics Cookbook: Practical Recipes for Visualizing Data. O’Reilly Media,
1st ed.

• Hadley Wickham. ggplot2: Elegant Graphics for Data Analysis. Springer, 2nd ed.

• Alberto Cairo. The Functional Art: An Introduction to Information Graphics and Visualization.
New Riders, 1st ed.

• Alberto Cairo. The Truthful Art: Data, Charts, and Maps for Communication. New Riders, 1st
ed.

• Cole Nussbaumer Knaflic. Storytelling with Data: A Data Visualization Guide for Business Pro-
fessionals. Wiley, 1st ed.

• Edward R. Tufte. The Visual Display of Quantitative Information. Graphics Press, 2 ed.

Course Policies
Please use the information below as a reference for how this class will be conducted. I would ask
that you review this information before contacting me with any questions.

Grading Policy

• Problem sets (40%) There will be 4 individual assignments. These assignments will be due
7 days after being handed out and returned graded by the teaching assistants. The assign-
ments will ask you to use the specific visualization techniques we cover in the individual
subparts of the course.

• Presentation (20%) - you will provide a brief 5 minute presentation of data visualization
using a data set of your choice. This presentation will double as a tutorial where you describe
how you produced the visualization and what it is intended to convey. There are 3 possible
presentation topic slots and each student will only be assigned to one of them.
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• Final report (40%) - A final report in the form of an html report produces in RMarkdown.
You will analyze data of your own choosing and report the results using (1) static images
based on ggplot2, (2) maps using geospatial data, (3) visualizations of text analyses OR net-
work visualizations and (4) prepare a hosted, interactive display of some of your visualiza-
tions.

Attendance Policy

You should attendance class because of a genuine curiosity about the course material, not because
of a mandate. I do not take or require attendance, nor will attendance have any direct bearing
on your grade. I recognize that school is hard, life is unpredictable, and competing life priorities
vary. However, attendance is important to learning. The course readings are a complement to
the lectures and in-class discussions, rather than the other way around. Attendance will have an
indirect impact on your grade insofar as it impacts your ability to learn the material.

E-mail Policy

I honor and respect boundaries around personal time, well-being, care taking, and rest. Should
you receive correspondence from me during a time that you’re engaging in any of the above,
please protect your time and wait to respond until you’re next working in front of a computer. On
my end, teaching this class is an important part of my job that I will give my full attention during
my work hours. At the same time, my work hours are not 24/7. Those are typically 8am-5pm on
weekdays. I do not expect you to do work for this course on the weekends, and I ask that the same
be expected of me. I am unlikely to respond to emails outside of those hours or on weekends.

All emails should abide by the following:

• Always use your university email address and communicate via the instructor’s university
email address. This ensures emails do not get lost in spam

• Identify the course name and number in the subject line

• Bold any dates or times

• Requests should be their own paragraph, rather than buried in a larger block of text

• Email signatures should include your first and last name as well as student ID number

• Keep it brief and direct, no need for pleasantries. While I appreciate humanizing education,
your email does not need to find me well

• Do not read into or be made anxious by brief and direct replies. I try to minimize time spent
on emails, so assume I am reading and responding to any email from my phone.

Health

Health (physical, mental, social) is always important, but especially now. I am going to work on
an honor system more than in the past. If you are unable to complete an assignment on time,
please let your GTA know before the due date. We will rely on you to be responsible in not
taking advantage of our trust. We won’t ask for justifications or notes, etc. Just let us know when
circumstances prevent you from being the student you wish to be. Please do not suffer in silence.
A variety of resources on and off campus are available to help you get better, or stay better. I
list some here in the syllabus. Others are available on the university website. If you have any
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questions, please ask your GTA or myself. We will attempt to assist you or refer you to someone
who can.

As your professor, I value your health and well being. Audre Lorde once said, “Caring for myself
is not self-indulgence, it is self-preservation, and that is an act of political warfare.” Please see
your wellness has an act of power and perseverance. The core to your success. Hold each other
accountable. Hold me accountable. In order to succeed in my class, in college and beyond, you
must work hard and balance the work with rest, exercise and attention to your mental and physical
health.

Yes, I plan to challenge you. There will be rigorous reading, weekly writing assignments, and
concepts that will challenge your thinking. By the end of this class, I hope you will feel proud of
your growth and learning much like the marathoner feels accomplished by their triumphs across
the finish line.

However, this work cannot be at the expense of your well being. Working until exhaustion is NOT
a badge of honor; it shows that you are out of balance. As such, I plan to model well being as a
value in my class. There will be constant reminders about finding productive and healthy ways
to find silence, relax, breathe, meditate and seek peace. In that silence, we often find our greatest
inspiration and the space to think new, creative thoughts. Finally, I will encourage you to have
fun, celebrate, enjoy the small moments of college that are often your greatest memories. I will try
to bring that joy to you even when the stress of this semester starts to loom.

Academic Dishonesty Policy

Submitting any assignment in this course implies that you agree to the university’s policies as
listed in the Principles of Community and the Student Code of Conduct. Academic misconduct
includes (but is not limited to): using another person’s words as your own, asking someone else
to write any part of an assignment you submit as your own, failing to cite material from another
source, editing/rephrasing someone else’s words as your own.

The Policy on Integrity of Scholarship lists some of the standards by which you are expected to
complete assignments in this course. Students needing assistance may consult with the instructor
or the teaching assistants. You are encouraged to use authorized university writing resources. No
other person or resource may be used to assist you in writing any assignment without express
permission from the instructor. Exceptions will be made for a disability or other personal need.
Please consult with the instructor if you are unclear about this policy or believe you need the
assistance of other persons or online resources. You may not use a tutor. You may not consult or
collaborate with other students for writing assignments. You may not refer to online grammar or
translation sources such as Google Translate or Grammarly (grammar is not graded).

Diversity within the Classroom

The TA(s) and I are fully committed to creating a learning environment that supports diversity of
thought, perspectives, experiences, and identities. We urge each of you to contribute your unique
perspectives to discussions of course questions, themes, and materials so that we can learn from
them, and from each other. I want students to learn to see from each other’s points of view even
if they disagree with what each other say, and to learn to accept each other as fellow scholars.
Every person in this class will have an equal chance to speak and share their opinion with the
understanding that they must give each other the same respect and understanding. This class will
explore issues that may be contentious. I expect that all students treat each other with respect.
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This means that all arguments in the class should be based on factual assertions as opposed to
demeaning insults. Finally, I will not tolerate the denigration of anyone in the class because of their
adopted or prescribed social, religious, political, ethnic, racial, gender-based or sexual identities.
If you should ever feel excluded, or unable to fully participate in class for any reason, please let
me know, or you may also submit anonymous written feedback to the Department’s Advisor.

Additional Learning Needs

Each of us has a different learning style, and I will do my best to accommodate diverse learning
needs in the class. If you need any kind of accommodation, please come talk to me as soon as you
can so we can arrange a style of learning that works for you. I also refer you to the university’s
Learning Needs Center for more information on resources that you can use to help you get the
most out of this class.

Students requesting accommodations for this course due to a disability must provide a current
Authorization for Accommodation (AFA) letter issued by the Office for Students with Disabilities.
Students are required to discuss accommodation arrangements with instructors and OSD liaisons
in the department well in advance of any exams.
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Class Schedule
I expect students to have read the assigned readings before class. This does not mean just skim-
ming reading, but engaging critically with the scholarship. In particular, look for passages that
you disagree with or that seem unclear to you, as these are likely ones that could benefit from
further discussion in class. I recommend that, if at all possible, students find a way to mark up the
articles or books as they are read to improve reading comprehension.

Principles and Plotting

Week 1, September 5 : Set-up with RMarkdown and Github

• Cheatsheets for dynamic documents and RStudio IDE (https://www.rstudio.com/resources/
cheatsheets/)

• Gelman, A & Unwin, A. (2013). Infovis and Statistical Graphs: Different Goals, Different
Looks (with Discussion). Journal of Computational and Graphical Statistics 22: 2-28

• Few, Stephen (2012). Show Me the Numbers. Designing Tables and Graphs to Enlighten. (Second
Edition). Analytics Press. Ch 12, p 271-285

• Kastellec, J., & Leoni, E. (2007). Using Graphs Instead of Tables in Political Science. Perspec-
tives on Politics, 5(4), 755-771.

Week 2, September 12 : Data Preparation and Manipulation

• Broman, Karl W., and Kara H. Woo. “Data Organization in Spreadsheets.” The American
Statistician 72, no. 1 (2018): 2–10.

• Cheatsheets for data transformation, data tidying, data import, and string manipulation
(https://www.rstudio.com/resources/cheatsheets/)

• Imai, Kosuke (2016) I Princeton University Press. Ch 2.1-2.2, 2.6, and 3.1-3.7

• Wickham, H., & Grolemund, G. (2017). R for Data Science: Import, Tidy, Transform, Visualize,
and Model Data (1 edition). O’Reilly Media. Ch 9-12

Week 3, September 19 : Basic univeriate and bivariate plots

• Cheatsheet for data visualization (https://www.rstudio.com/resources/cheatsheets/)

• Wickham, H. (2016). ggplot2: Elegant Graphics for Data Analysis (2nd ed.). New York, NY:
Springer.

• Cook, Dianne, Eun-Kyung Lee, and Mahbubul Majumder. “Data Visualization and Statis-
tical Graphics in Big Data Analysis.” Annual Review of Statistics and Its Application 3, no. 1
(2016): 133–59.

Week 4, September 26 : Customizing plots Problem set 1 due

• Wong, B. (2010a). Points of view: Design of data figures. Nature Methods, 7(9), 665-665.
https://doi.org/10.1038/nmeth0910-665

• Wong, B. (2010b). Points of View: Gestalt principles (Part 1). Nature Methods, 7(11), 863-863.
https://doi.org/10.1038/nmeth1110-863
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• Wong, B. (2010c). Points of View: Gestalt principles (Part 2). Nature Methods, 7(12), 941-941.
https://doi.org/10.1038/nmeth1210-941

• Tufte, E. R. (2001). The Visual Display of Quantitative Information (2nd ed.). Cheshire, Con-
necticut: Graphics Press.

Spatial data

Week 5, October 3 : Spatial data structures

• Meirelles, I. (2013). Design for Information: An Introduction to the Histories, Theories, and Best
Practices Behind Effective Information Visualizations. Rockport Publishers. Ch 4

• 7 Deadly Sins of (Academic) Data Visualisation

Week 6, October 10 : Spatial data display Problem set 2 due

• Kahle, D., & Wickham, H. (2013). ggmap: Spatial Visualization with ggplot2. R Journal, 5(1),
144–161.

• Bivand, R. S., Pebesma, E., & Gómez-Rubio, V. (2013). Applied Spatial Data Analysis with R
(2nd ed. 2013 edition). New York: Springer.

Week 7, October 17 : Spatial data presentations

Text data

Week 8, October 24 : Text data structure

• Grimmer, J., & Stewart, B. M. (2013). Text as Data: The Promise and Pitfalls of Automatic
Content Analysis Methods for Political Texts. Political Analysis, 21(3), 267–297. https://doi.
org/10.1093/pan/mps028

• Denny, M. J., & Spirling, A. (2018). Text Preprocessing for Unsupervised Learning: Why It
Matters, When It Misleads, and What to Do about It. Political Analysis, 26(2), 168-189.

Week 9, October 31 : Text data display Problem set 3 due

• Silge, J, & Robinson, D, (2017). Text Mining with R: A tidy approach (1 edition). O’Reilly Media.
http://tidytextmining.com/

• Quanteda package vignette on text analysis

• tm package vignette

Week 10, November 7 : Text data presentations

Network data

Week 11, November 14 : Network data structure

• Meirelles, I. (2013). Design for Information: An Introduction to the Histories, Theories, and Best
Practices Behind Effective Information Visualizations. Rockport Publishers. Ch 2

Week 12, November 21 : Network data display Problem set 4 due

• Network visualization with R by Katherine Ognyanova (https://kateto.net/network-visualization)

Week 13, November 28 : Network data presentations
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Interactive data

Week 14, December 5 : Univariate and bivariate

• Carson Sievert - plotly for R

• Scott Murray. Interactive Data Visualization for the Web: An Introduction to Designing with D3.
O’Reilly Media, 2nd edition

Week 15, December 12 : Spatial, text, and networks

• Roth, R. E. (2013). Interactive maps: What we know and what we need to know. Journal of
Spatial Information Science, 2013(6), 59–115. https://doi.org/10.5311/JOSIS.2013.6.105

Final report due due
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