STATISTICS 98T

General Education Course Information Sheet
Please submit this sheet for each proposed course

Department & Course Number STAT 98T
Course Title Data Visualization

1 Check the recommended GE foundation area(s) and subgroups(s) for this course

Foundations of the Arts and Humanities
* Literary and Cultural Analysis
* Philosophic and Linguistic Analysis
* Visual and Performance Arts Analysis and Practice

Foundations of Society and Culture
* Historical Analysis
* Social Analysis

Foundations of Scientific Inquiry
* Physical Science X
With Laboratory or Demonstration Component must be 5 units (or more)
* Life Science
With Laboratory or Demonstration Component must be 5 units (or more)

2. Briefly describe the rationale for assignment to foundation area(s) and subgroup(s) chosen.

Data visualization is a primary method for scientific communication across scientific disciplines. It

incorporates methods from statistics, graphic design, cognitive science, geographic information

systems, and computer science. We will use these methods to engage with topics across many

subject domains.

3. List faculty member(s) who will serve as instructor (give academic rank):
Amelia McNamara, teaching fellow; Mark Hansen, Professor of Statistics

4. Indicate when do you anticipate teaching this course:

2014-2015 Winter Spring X
Enrollment Enrollment
GE Course Units 5

Please present concise arguments for the GE principles applicable to this course.

O General Knowledge This course will focus on evaluating scientific graphics with a critical eye,
identifying possible sources of bias, problems with analysis, or faulty
assumptions. We will examine graphics from a variety of contexts, including
newspaper articles, social media, and scientific publications.

QO Integrative Learning

O Ethical Implications Data visualization is becoming a ubiquitous way to support claims. However,
there are many ways to graphically distort data. We will discuss cases that crossed
ethical boundaries, as well as fuzzier examples where perceptual issues make it
unclear whether the data was misrepresented.

Q Cultural Diversity Issues of race and class are often implicit in data visualizations. We will learn to
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identify graphics where assumptions within the data exclude certain groups, and
think critically about solutions to the problem of underrepresentation in data.

Critical Thinking The focus of this class will be to think critically about data graphics, instead of

taking them as an expression of “the truth.” We will explore a variety of
frameworks for this type of critique.

Rhetorical Effectiveness | Each student will produce written work throughout the quarter, culminating in a

Problem-solving

final paper that compares two or more visualizations of the same data, making a
well-reasoned argument about the relative merits of the different representations.

Library & Information As part of their final paper, students will develop a literature review on their

Literacy

chosen topic and research several visualizations on the same topic. I will provide
guidance on the use of the library and accessible databases for this purpose.

| (A) STUDENT CONTACT PER WEEK (if not applicable write N/A) |

1. Lecture: 3 (hours)

2. Discussion Section: (hours)

3. labs (hours)

4. Experiential (service learning, internships, other): (hours)

5. Field Trips: (hours)
(A) TOTAL Student Contact Per Week | 3 | (HOURS)

| (B) OUT-OF-CLASS HOURS PER WEEK (if not applicable write N/A) |

1.  General Review & Preparation: 1 (hours)

2. Reading 6 (hours)

3. Group Projects: 0 (hours)

4.  Preparation for Quizzes & Exams: 1 (hours)

5. Information Literacy Exercises: 1 (hours)

6.  Written Assignments: 1 (hours)

7.  Research Activity: 2 (hours)
(B) TOTAL Out-of-class time per week 12 (HOURS)
GRAND TOTAL (A) + (B) must equal at least 15 hours/week 15 (HOURS)
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Statistics 98T

Data Visualization
Location: TBA
Time: TBA

Instructor: Amelia McNamara

Email: amelia.mcnamara@stat.ucla.edu
Website: www.stat.ucla.edu/~amelia.mcnamara
Office: MS 8105G

Office Hours: TBA

More and more, the products of statistical analysis that we encounter in our everyday lives come in the form
of data visualizations. Visualizations have the advantage of being easier to interpret for many people, but
they also give the impression of being a form of absolute truth. As with any presentation method, though,
visualizations can be manipulated by their creators to show the story they are trying to tell. In this class, we
will explore the many methods of information visualization, and develop intuition for when data graphics are
not telling the truth. Throughout the class, you will be expected to respond to visualizations in the form of
written response, but we will discuss the methods for analyzing graphics and the vocabulary for responding
to them.

This course will draw upon methods from statistics, graphic design, geographic information systems, and
computer science. However, we will approach these ideas from the ground up, and they will all be framed
in the context of visualization. As a result, you can expect to come away from this course with a basic
understanding of concepts from all of the aforementioned disciplines, as well as one place where they fit
together.

Course Objectives

By the end of this course, you should be able to:

e Explain, in your own words, what a data visualization is representing.
e Provide an explanation of why the message portrayed in the visualization might be correct, but also:
e Identify possible sources of bias, problems with the analysis or assumptions behind the visualization.

e Identify and critique data visualizations “in the wild.”

Class policies

Learning philosophy

This is not a typical lecture-based class. You must be an active participant in class discussion, which means
coming to class prepared (having read the readings and completed the reading forum response). At the
beginning of the quarter, we will agree on a set of classroom norms, to which we will all adhere. For
example, I like the philosophy of “step up/step down.” This norm means that if you are someone who tends
to be very active in class discussions and always have something to contribute, “step down” a little to allow
others the space to participate. Conversely, if you are someone who does not typically contribute to group
discussions, try to “step up” a little to stretch yourself as a participant.
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Academic Integrity

I do not tolerate academic dishonesty. When you provide written work to me, I expect it to be entirely
your own original product, with the exception of quoted and properly cited sources. If I find work that I
believe to be plagiarized, I will take the issue to the Dean of Students. As such, it’s in your best interest to
understand the definition and consequences of plagiarism. The Office of the Dean has a great handout on
“before you begin that paper” which we will discuss at the start of class.

Communication

If you have questions for me, the best way to contact me is by emailing me at amelia.mcnamara@stat.ucla.edu
or coming to my weekly office hours. If your question is something that might be of interest to other students,
please feel free to post it on the CCLE discussion forum in the “questions” thread. I will monitor and respond
to questions on the forum, but if you see a question that you know the answer to, please respond directly to
your fellow students.

Late work

Late work will not be accepted unless you have discussed it with me beforehand, or you provide me with a
doctor’s note. If you know you will have trouble completing an assignment on the required schedule, please
contact me as soon as possible.

Disability accommodations

I am committed to providing assistance to help you be successful in this course. Reasonable accommodations
are available for students with disabilities. However, it is important that you register with the Office for
Students with Disabilities as soon as possible, to arrange accommodations through their office. The OSD
phone number is (310) 825-1501 (or (310) 206-6083 TTY) and they are located in the basement of Murphy
Hall (A255 Murphy).

Required Materials

1. Course Reader (featuring excepts from the books listed in the Reading List, below).

2. Data journal. This should be a small notebook, easy to carry around in your everyday life. We’ll
be recording places where we see data visualizations (billboards, newspapers, television commercials,
textbooks) and critiquing them in the journal. It can be blank, ruled, or squared, to your preference.
My choice would be the Moleskine Cahier Journal, Plainl
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Assignments

Reading Forum Responses (15% of your final grade)

Each week, we will be reading and discussing texts about visualization, as well as examining exemplary
visualizations (both good and bad) chosen from a variety of sources. To kick off the in-class discussion, you
will submit a response to the reading or visualizations before class in a forum on the class CCLE website.
Guiding questions will be posted on the forum, but will include questions like “what assumptions were
made in the creation of this graphic?” “are there any obvious biases visible?” “is there anything in the
visualization or reading that you don’t agree with?” (this must be supported by data) and “do you have
any questions about this reading or graphic?”

Data journal entries (10% of your final grade)

In addition to the reading forum responses, you will also be responsible for keeping a data journal. In your
journal, you should record interesting or notable data visualizations you encounter in your everyday life.
When you find a visualization, you can sketch it or paste it into the journal, and then write a few sentences
about what drew you to this particular example and how it relates to what we’ve been discussing in class.
I will conduct regular checks of your data journals, but the main goal is to make you more aware of data
products around you, and to spark class discussion.

Final Paper (35%)

The main product of this class will be a paper, which you will submit during finals week. This will be an
exploration of a topic that has been getting statistical treatment in the media during the time of the class.
For example, when I was creating this syllabus the Sochi Winter Olympics were motivating a lot of data
visualizations, as was Obamacare enrollment. I will pick more recent and relevant examples during the class,
and give you a list to choose from. You are also welcome to propose your own idea.

In a 15-page paper (double spaced) you will focus on two or three graphics on the same subject, each telling
a different side or facet to the story. Using the readings we’ve discussed all quarter, you will provide a
source-backed critique of each of the graphics. Topics to focus on include data processing, color theory,
scaling, axes and biases implicit in any of the above.

Of course, this paper will depend on finding appropriate data visualizations from a variety of sources on the
same topic, and your text will be analyzing and critiquing those graphics. However, the 15-page length is
without graphics. Please include an appendix with reproductions of all the visualizations you comment on
in your paper, labeled with figure numbers and appropriately cited with source information. In the text, you
will refer to the figure number, but you will not have graphics in-line with the paper.

Paper Proposal (5%)

In the third week of class, you will turn in a 1-page topic proposal. The proposal consists of

e The subject matter you will be exploring
e At least one example of a graphic you will examine (preferably, two)

e One area you already find interesting, given the topics we’ve discussed in class so far
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During the fourth week of the quarter, I will post a Doodle scheduler with my availability, and you will
choose a time to come discuss your topic with me.

Literature Review (20%)

In the sixth week, you will submit a literature review for your final paper. The literature review will be
in the form of an annotated bibliography of sources that you expect to cite in your final paper. For each
source, provide a short description of the information it contains and the major takeaways. Then, write a
few sentences on how it ties into your final paper topic.

It’s acceptable for your literature review to be mainly sources from the course reader, but you will need to
include at least three additional sources. For the material we discussed in class, it is acceptable to refer to
your class notes for the summary.

Your literature review should be about 5 pages long, and much of the material you produce will become part
of your final paper.

Peer Review Activity (5%)

In the eighth week, we will do a peer review activity. Students will be put into pairs, and will exchange first
drafts of their final papers. This first draft may not be the full 15 pages, but it should be at least 8 pages
for this exercise. We will read and critique each others papers, and provide written feedback. This is similar
to the peer review process that academic papers go through before they are published.

Final Presentation (10%)

During finals week, you will do a short (10 minute) presentation on your final paper topic. This is a great
opportunity to point out visual components to your analysis that are hard to describe in your paper, as well
as gather your classmates thoughts to help you finish your paper. I expect that most people will choose to
do a presentation with slides, but if you prefer to use a different format, just let me know ahead of time. To
keep presentations moving along quickly (in order to accommodate everyone’s presentations) I will ask you
to send me your completed presentation the night before you present. I will also be keeping time.
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Preliminary Schedule
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Week 1 What is data visualization? Cairo, Introduction Cairo [3], Yau, Introduction Yau
[19], Huff, How to talk back to a statistic Huff [9]
Week 2 How to read data graphics Yau, Representing Data [20], Cleveland, Principles
of Graph Construction [4], Fry, Ways to Read a Vi-
sualization [7]
Week 3 How to read data graphics, cont. Yau, How to Read Histograms and Use them in
R [21], Wickham, 40 Years of Boxplots [16], Friendly,
A Brief History of Mosaic Displays [6]
Paper proposal due
Week 4 Maps: projections, totals versus rates Monmonier, Map Generalization, and Data Maps:
Making Nonsense of the Census [11], Yau, Visualiz-
ing Spatial Relationships [19]
Meet with me to discuss final paper topics
Week 5 Perception: How color, form, and size | Wilkinson, Aesthetics [I8], Cleveland, Graphical
can distort our understanding Perception [4], Heer and Bostock, Crowdsourcing
Graphical Perception [§]
Week 6 Chark junk: when a visualization | WTF Visualizations, [I], Tufte, Chartjunk: Vibra-
doesn’t mean anything tions, Grids, and Ducks [14]
Literature review due
Week 7 Big things: mulidimensional data versus | Six Provocations for Big Data [2], Cook et al, Grand
“big data” Tour [5], Cleveland, Three or More Quantitative
Variables [4], Wickham, et. al [I7]
Week 8 Small  things: small  multiples, | Tufte, Small Multiples, [13], Tufte, Sparkline Theory
sparklines, mini-graphs and Practice [15]
Peer review of first drafts
Week 9 More complex visualizations: Bayesian | Ottley et al, Visually Communicating Bayesian
statistics, data wrangling Statistics to Laypersons, [12]. Kandel et al, Research
Directions in Data Wrangling, [10]
Week 10 Final oral presentations

Finals Week

Final paper due

PAGE 7 of 11




STATISTICS 98T

Reading List

Wif visualizations. http://wtfviz.net/, 2014.
danah boyd and Kate Crawford. Six provocations for big data. Social Science Research Network, 2011.

Alberto Cairo. The Functional Art: An introduction to information graphics and visualization. New
Riders, 2013.

William S Cleveland. The elements of graphing data. Wadsworth Advanced Books and Software, 1985.

Dianne Cook, Andreas Buja, Javier Cabrera, and Catherine Hurley. Grand tour and projection pursuit.
Journal of computational and graphical statistics, 4(3):155-172, 1995.

Michael Friendly. A brief history of the mosaic display. Journal of Computational and Graphical
Statistics, 2001.

Benjamin Fry. Organic Information Design. PhD thesis, Massachusetts Institute of Technology, May
2000.

Jeffrey Heer and Michael Bostock. Crowdsourcing graphical perception: using mechanical turk to assess
visualization design. ACM Human Factors in Computing Systems (CHI), pages 2013-212, 2010.

Darrell Huff. How to lie with statistics. W W Norton & Company, 1954.

Sean Kandel, Jeffrey Heer, Catherine Plaisant, Jessie Kennedy, Frank van Ham, Nathalie Henry Riche,
Chris Weaver, Bongshin Lee, Dominique Brodbeck, and Paolo Buono. Research directions in data

wrangling: Visualizations and transformations for usable and credible data. Information Visualization,
10(4):271-288, 2011.

Mark Monmonier. How to Lie with Maps. University of Chicago Press, 1996.

Alvitta Ottley, Blossom Metevier, Paul K J Han, and Remco Chang. Visually communicating bayesian
statistics to laypersons. Technical report, Tufts University, 2012.

Edward Tufte. Fnvisioning Information. Graphics Pr, 1990.
Edward Tufte. The Visual Display of Quantitative Information. Graphics Pr, 2001.

Edward Tufte. Sparkline theory and practice. http://www.edwardtufte.com/bboard/
g-and-a-fetch-msg?msg_id=00010R, 2014.

Hadley Wickham and Lisa Stryjewski. 40 years of boxplots. 2011.

Hadley Wickham, Dianne Cook, Heike Hofmann, and Andreas Buja. Graphical inference for infovis.
IEEE transactions on visualization and computer graphics, 16(6), 2010.

Leland Wilkinson. The Grammar of Graphics. Statistics and computing. Springer Science + Business
Media, 2005.

Nathan Yau. Visualize This: The FlowingData Guide to Design, Visualization, and Statistics. Wiley,
2011.
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[20] Nathan Yau. Data Points: Visualization that Means Something. Wiley, 2013.

[21] Nathan Yau. How to read histograms and use them in R. http://flowingdata.com/2014/02/27/
how-to-read-histograms-and-use-them-in-r/, 2014.
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New Course Proposal

Statistics 98T
Data Visualization
Course Number Statistics 98T
Title Data Visualization
Short Title DATA VISUALIZATION
Units Fixed: 5
Grading Basis Letter grade only
Instructional Format Seminar - 3 hours per week
TIE Code SEMT - Seminar (Topical) [T]
GE Requirement Yes
Major or Minor Requirement No
Requisites Enforced: satisfaction of Entry-Level Writing requirement.
Freshmen/sophomores preferred.

Course Description Seminar, three hours. Enforced requisite: satisfaction of Entry-Level
Writing requirement. Freshmen/sophomores preferred. Introduction to
statistical practice of data visualization. How to read data visualizations, as
well as identify biases and perceptual problems, and in essence, critique
products of data analysis. Letter grading.

Justification Part of the series of seminars offered through the Collegium of University
Teaching Fellows.

s_‘dj_a_b_u_s File STAT 98T syllabus.pdf was previously uploaded. You may view the file by clicking on the file name.

Supplemental Information Professor Mark Hansen is the faculty mentor for this seminar.

Grading Structure reading forum responses - 15%; data journal entries - 10%; final paper -
359%; paper proposal - 5%; literature review - 20%; peer review activity -
59%; final presentation - 10%
Effective Date Spring 2015
Discontinue Summer 1 2015

Date
Instructor Name Title
Amelia A McNamara Teaching Fellow
Quants:ts_'l'_augh_t Fall Winter Spring Summer
Department Statistics
Contact Name E-mail
CATHERINE GENTILE cgentile@oid.ucla.edu

ROUTING STATUS

Role: Registrar's Office
Status: Processing Completed

Role: Registrar's Publications Office - Hennig, Leann Jean (LHENNIG@REGISTRAR.UCLA.EDU) - 56704
Status: Added to SRS on 7/31/2014 10:28:39 PM
Changes: Requisites, Description
Comments: Edited course description into official version.
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Role: Registrar's Scheduling Office - Thomson, Douglas N (DTHOMSON@REGISTRAR.UCLA.EDU) - 51441
Status: Added to SRS on 6/30/2014 2:24:50 PM
Changes: Short Title
Comments: No Comments

Role: FEC School Coordinator - Castillo, Myrna Dee Figurac (MCASTILLO@COLLEGE.UCLA.EDU) - 45040
Status: Returned for Additional Info on 6/12/2014 11:39:25 AM

Changes: No Changes Made
Comments: Routing to Doug Thomson in the Registrar's Office.

Role: FEC Chair or Designee - Upton, Dell (DUPTON@HUMNET.UCLA.EDU) - 68370
Status: Approved on 6/11/2014 2:16:59 PM
Changes: No Changes Made
Comments: No Comments

Role: FEC Chair or Designee - Castillo, Myrna Dee Figurac (MCASTILLO@COLLEGE.UCLA.EDU) - 45040
Status: Returned for Additional Info on 6/2/2014 4:09:45 PM

Changes: No Changes Made
Comments: Routing to Dell Upton for FEC approval.

Role: CUTF Coordinator - Gentile, Catherine (CGENTILE@OID.UCLA.EDU) - 68998
Status: Approved on 5/14/2014 3:15:07 PM

Changes: No Changes Made
Comments: on behalf of Professor Kathleen L. Komar, chair, CUTF Faculty Advisory Committee

Role: Initiator/Submitter - Gentile, Catherine (CGENTILE@OID.UCLA.EDU) - 68998
Status: Submitted on 5/14/2014 3:14:22 PM
Comments: Initiated a New Course Proposal

Back to Course List
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Comments or questions? Contact the Registrar's Office at
cims@registrar.ucla.edu or (310) 206-7045
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