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COURSE SYLLABUS

Skills for Impact - Data Visualization

Instructor:  

Akos Mate, Visiting Faculty, Department of Public Policy
Email: matea@ceu.edu

2022/23 Spring
Course level (MA)

Office hours: After the class, appointment required (use email address above) at least 24 hours before.
Course Description
This course provides a hands-on experience on how to build data visualizations that are engaging and effective communication tools. In 2022 it is a trope that data is ubiquitous, so it is all the more important to have the ability to clearly present the insights that data offers. 

Data visualization is a relatively young field, but it has an outsized impact on policy making, scientific communication and providing insights (case in point: the proliferation of COVID dashboards in the past 2 years). In this course we'll cover the basics of how to make a good figure and avoid "chart crimes". We will implement the best practice using R's ggplot2 package. When it comes to statistical computing (R, Python, Stata, Julia) ggplot2 is probably the most widely used package to create data visualizations, both in industry and in academia. We will use ggplot2 and it's extensions to build various figures from scratch and produce publication ready figures by the end of the course.

Learning Outcomes

The primary goal of the course is to equip the participants with both the knowledge and tools to create high impact and proper data visualizations using R's ggplot2. By the end of the course, participants should be capable of (1) judging the deficiencies and strengths of particular plots with respect to how well they transmit useful information; (2) acquire and use a vocabulary of terms with which to effectively communicate about graphical displays of information; and (3) use R and the ggplot2 package to produce high-quality, publication-ready plots based on their own data sources.
Course Requirements

This course is run entirely in the R statistical environment, with particular focus on the tidyverse ecosystem of packages (especially ggplot2 and dplyr). Though the majority of the code will be provided by the instructor, participants should already have at least introductory knowledge of R, as they will be required to write some R code themselves. This includes how to read data into R, working with R object types such as vectors and data frames, and the basics of cleaning data. The course is not recommended for students who have never had experience with R.

Course Requirements

1. Participate actively during the sessions (20% of the final grade). 
2. Submit a final assignment for the course (80% of the final grade). The final assignment is based on a paper that participants have written in the past, and which uses some form of quantitative analysis. The assignment is to replicate all the tables (either of descriptive statistics, bivariate associations, or regression results) using only plots. If any plots are present in the paper, participants should evaluate whether they are suitable for the idea they try to convey; if not, they should improve on them using the knowledge gained in the course.

Please send me the paper that you would like to improve on by the day before the class begins (by TBA, at matea@ceu.edu). Once approval has been given for this paper, you cannot switch it for the final submission unless you get approval from the instructor for a new paper. Failure to do so will result in a failing grade for the class. 

By now, you all have probably written a paper using a quantitative method. However, if this is not the case, or you prefer not using your paper, then please use a paper that has been published in a peer-reviewed journal. It’s important that you choose a paper for which the data and code has been made available online in a repository like the Harvard Dataverse, or on the author’s own website. With data and code already available, all that remains for you to do is re-run their analyses, and create the plots that are required. 

Please send me the title for this paper, along with the link where the data and code for the analysis are located, by the same deadline: TBA.
Course Readings

Most of the mandatory readings are from two books (available online): 

· Kieran Healy, Data Visualization: A Practical Introduction (Princeton University Press, 2018) (https://socviz.co/) 

· Claus O. Wilke, Fundamentals of Data Visualization (O'Reilly, 2019) (https://clauswilke.com/dataviz/). 

· The rest you find in uploaded to the course materials.

For additional materials, you can consult the following list:

-  Wickham, Navarro, Lin Pedersen (forthcoming), ggplot2: Elegant Graphics for Data Analysis  (https://ggplot2-book.org/)

-  Tufte, Edward R. 2001. The Visual Display of Quantitative Information. Second edition. Cheshire

- Chen, Chun-houh, Wolfgang Härdle, and Antony Unwin. 2008. Handbook of Data Visualization. New York: Springer.

- Cleveland, William S. 1985. The Elements of Graphing Data. Monterey, CA: Wadsworth Advanced Books and Software.

- Tukey, John W. 1977. Exploratory Data Analysis. Reading, MA: Addison-Wesley.

- Unwin, Antony, Martin Theus, and Heike Hofmann. 2006. Graphics of Large Datasets: Visualizing a Million. New York: Springer.

- Wilkinson, Leland. 2005. The Grammar of Graphics. Second edition. New York: Springer.

- Cook, Dianne, Eun-Kyung Lee, and Mahbubul Majumder. 2016. “Data Visualization and Statistical Graphics in Big Data Analysis”. Annual Review of Statistics and Its Application 3: 133–159.

- Evergreen, Stephanie, and Chris Metzner. 2013. “Design Principles for Data Visualization in Evaluation.” Data Visualization, part II: New Directions for Evaluation 140: 5–20.

- Frees, Edward W., and Robert B. Miller. 1998. “Designing Effective Graphs.” North American Actuarial Journal 2(2): 53–76.

- Zeileis, Achim, Kurt Hornik, and Paul Murrell. 2009. “Escaping RGBland: Selecting colors for statistical graphics.” Computational Statistics & Data Analysis 53(9): 3259–3270.

Course policies

During class

During course interactions participants are expected to conduct themselves as befits a member of the CEU community, particularly in terms of showing respect and tolerance of others’ argued opinions. Verbal threats, along with harassment of any nature will be swiftly dealt with and reported to university officials. The same procedure will be followed in case of discrimination based on national origin, gender, racial or ethnic background, sexual orientation, religious beliefs, or cultural symbols (including clothing).

Attendance policy

Attendance throughout SFI courses is mandatory. Absence without a medical note will result in a “fail” for the class. Please notify the instructor via email regarding these instances as soon as reasonably possible.

For problems that were outside of your control, the “80% attendance” rule will not be in effect. Instead, you will get a short task that will take you approximately 2 hours to complete, therefore making up for the missed class.

Late assignments

Late assignments are allowed, but with a penalty of 1 point (assuming a 0–10 grading scale) for each day of delay. The penalty is applied the moment at which the new day starts, i.e. the minute after the deadline has passed.

In case of a personal emergency, we can negotiate a new deadline for submission on a case-by case basis. Please notify the instructor regarding these instances as soon as reasonably possible. In case of a personal emergency, we can negotiate a new deadline for submission on a case-by-case basis. Please notify the instructor regarding these instances as soon as reasonably possible.

Academic integrity and honesty

All participants are responsible for being aware and following the guidelines pertaining to academic integrity currently in force at the Central European University. The main documents that pertain to this are the university’s Code of Ethics (https://documents.ceu.edu/file/2660/download?token=Mbo1tSZC) and the Policy on Plagiarism (https://documents.ceu.edu/file/2659/download?token=u64ukEwZ), as well as the Policy on Harassment (https://documents.ceu.edu/file/1708/download?token=U5RoURPM). Please make sure you are aware of the provisions in these documents before the class begins. The behaviors these documents cover extend to cheating, plagiarism, appropriating another person’s work, submitting material that was already submitted for grade in another course, threatening behavior, harassment, and others.

As a rule, plagiarism will result in a “fail” and the case being brought up in front of the Departmental Committee on Academic Dishonesty. If you are unsure about whether an action you’re about to take violates these standards, please ask the instructor. With respect to whether a particular practice constitutes plagiarism or not, a good rule of thumb is: when in doubt, cite!
COURSE SCHEDULE

Session 1 - Intro, dataviz overview

A short introduction to discuss some key concepts and terminology of data visualization. We are also going to see what makes a chart good and what makes one bad. 

Readings:

1. Claus O. Wilke, Fundamentals of Data Visualization (O'Reilly, 2019). Chapters 17, 26

2. Healy, Kieran. 2018. Data Visualization: A Practical Introduction. Princeton, NJ: Princeton University Press. Chapter 1.

Session 2 - Intro, R and tidyverse overview

Before doing our deep dive into dataviz and ggplot2 a brief overview of the tools we are going to use. We will go over (very very superficially!) the dplyr package funcionality and how one should organize an R based workflow.

Readings:

1. Healy, Kieran. 2018. Data Visualization: A Practical Introduction. Princeton, NJ: Princeton University Press. Chapter 2 (without 2.1).

2. Bryan, J. and Hester, J., 2019. What They Forgot to Teach You About R. Chapter 2 (https://rstats.wtf/project-oriented-workflow.html)

Session 3 - Visualizing staples with ggplot2

In this session we are going to cover the usual suspects of dataviz: visualizing distributions, proportions, associations among variables, and time series data.

Readings:

1. Healy, Kieran. 2018. Data Visualization: A Practical Introduction. Princeton, NJ: Princeton University Press. Chapters 3 and 4

2. Claus O. Wilke, Fundamentals of Data Visualization (O'Reilly, 2019). Chapter 5

Session 4 - Deep dives with ggplo2 (colors, shapes, scales, themes)

A key aspect of a good figure is attention to detail. We are going to see how to use colors, shapes, scales in our work to finalize a figure. We are also going to see how to use ggplot2 themes and how to modify them to create custom themes.

Readings:

1. Healy, Kieran. 2018. Data Visualization: A Practical Introduction. Princeton, NJ: Princeton University Press. Chapters 5 and 8.
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